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This  volume  contains  the  printed  Executive  Summary  of  the  Powder  River  Training  Complex  (PRTC), 
Ellsworth Air Force Base (AFB) South Dakota, Final Environmental Impact Statement (EIS). The entire EIS 
is on the CD in the pocket below and online at www.ellsworth.af.mil. To view the Final EIS (FEIS) on CD, 
you will need Adobe Acrobat® Reader, which can be downloaded at www.adobe.com. The CD files are 
read‐only, which means you may view and/or print them from the CD.  

The CD includes all comments received on the Draft EIS. FEIS Section 2.12.1 summarizes the comments 
received and explains how  substantive  comments  received on  the PRTC proposal were  reviewed and 
responded to by either edits  in the Final EIS or by explanation  in Appendix G, Draft EIS Comments and 
Responses. The mitigations described  in  this Executive Summary are  the  result of public, agency, and 
tribal  comments  on  the  Draft  EIS  and  other  inputs  including  comments  in  Appendix  H,  FAA 
Circularization Comments and Aeronautical Study Inputs. To review the PRTC FEIS and all comments on 
the Draft EIS, please do the following: 

 Insert the CD in your computer’s CD drive and double‐click on the file in the CD directory. 

 Either scroll through the document or click on a heading in the Table of Contents and it will take 
you to that section of the FEIS. 

A printed copy of the PRTC FEIS can be viewed at Montana State Library, Miles City, Ekalaka, Henry A. 
Malley Memorial,  Fallon  County,  Rosebud  County,  Bicentennial,  Parmly  Billings, Montana;  Bowman 
Regional, Dickinson Area, North Dakota State, North Dakota; Deadwood, Belle Fourche, Grace Balloch 
Memorial,  South  Dakota  State,  Rapid  City,  South  Dakota;  Wyoming  State,  Crook  County,  Sheridan 
County Fulmer, Sheridan College Griffith Memorial, Gillette College, Campbell County, Wyoming public 
libraries.   
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ES EXECUTIVE SUMMARY 
ES.1 INTRODUCTION 
This Executive Summary (ES) is designed to adequately and accurately summarize the Powder 
River Training Complex (PRTC) Final Environmental Impact Statement (EIS). This ES is comprised 
of text extracted from the Final EIS (FEIS) and explains the major conclusions and presents 
mitigations designed to address issues raised by agencies, the public, and tribes. The ES 
concludes with  a comparison of environmental effects of the FEIS modified alternatives.  

ES.2 PURPOSE AND NEED 
The overarching purpose of any military force is to be able to successfully conduct combat 
operations.  To accomplish this purpose, the military force must train often and realistically.  A 
trained military force is essential to support national policy and security objectives.  Capabilities 
in the air and capabilities in space can rapidly provide the national command structure a full 
range of military options to meet national objectives and protect national interests. 

The 28th Bomb Wing (28 BW), based at Ellsworth Air Force Base (AFB), South Dakota (SD), 
currently manages and trains in military training airspace overlying parts of the states of South 
Dakota, Wyoming, and Montana.  The 5th Bomb Wing (5 BW), based at Minot AFB, North 
Dakota, also trains in the existing military training airspace.  B-1 and B-52 aircraft have the 
range to reach and remain near a target area, combat capability to carry a variety of munitions, 
sensors for specific targets, responsiveness to be at the scene when needed, and flexibility to 
relocate and respond to time-sensitive targets.  These capabilities make United States (U.S.) Air 
Force bombers flown by trained aircrews a key asset in national defense. 

The proposed PRTC training airspace would provide aircrews the ability to develop conditioned 
responses to threats and provide additional space for realistic combat training maneuvers.  
PRTC would improve support for maneuvers and tactics and would improve aircrew combat 
success and survivability as mission capabilities evolve in response to national security 
objectives and other global missions. The proposed PRTC 
includes adjusting the boundaries of existing airspace, creating 
new airspace, improving pilot training realism, and deploying 
defensive countermeasures (chaff and flares), occasional large 
force exercises, and occasional supersonic maneuvers in the new 
airspace.   

Figure ES-1 presents an overview of the modular nature of the 
proposed PRTC and describes the airspace segments of the 
PRTC. The summary of factors that drive the need to implement 
the proposed airspace is presented in Table ES-1.  

Table ES-2 summarizes the improved training capabilities of the proposed PRTC depicted on 
Figure ES-1 and includes the section where the need is addressed in the EIS. Figure 1-3 in the 
EIS provides an overview of the existing Powder River airspace.  

 

The existing Powder River airspace 
includes the Powder River MOAs, 
associated Air Traffic Control 
Assigned Airspace (ATCAA), and an 
array of electronic threats and 
simulated targets. 

The proposed PRTC builds upon the 
existing Powder River airspace and 
adds and reconfigures MOA and 
ATCAA assets to meet today’s and 
tomorrow’s training needs. 
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Table ES-1. Summary of Factors That Establish the Need for 
Expanded Local Airspace 

1. B-1 and B-52 missions, aircraft advanced technology capabilities, and training requirements have increased 
and will continue to increase, and the existing Powder River airspace cannot accommodate these 
requirements. 

2. Commuting consumes limited available aircrew and aircraft flying hours without accomplishing essential 
training, and distant complexes that theoretically could provide needed training with long commutes have a 
limited accessibility because locally based aircraft and other users have priority. 

3. Flight hours spent commuting consumes excessive fuel and require extensive on-ground maintenance hours 
for airframes to be ready for the next mission. Commuting long hours to training missions forces aircraft 
inspections and maintenance sooner than the same number of local training missions. This results in a 
reduction in available airframes for aircrew training. 

4. Combat readiness requires complex multiple mission training, but the existing Powder River airspace 
accommodates approximately 46 percent of required B-1 aircrew training sorties and 31 percent of required 
B-52 aircrew training sorties. 

5. The existing Powder River airspace does not permit certain required training activities essential to today’s 
combat, such as supersonic flight, training in the deployment of defensive chaff and flares, diversified low-
altitude training, or LFEs.  

6. The number of users has increased, but the capacity of the existing Powder River airspace does not provide for 
multiple or dissimilar aircraft training with current sensors and weapon capabilities. 

7. The B-1 and B-52 aircrews currently face aircraft and threat systems with ranges far in excess of the existing 
Powder River airspace. Training must include detecting and reacting to such threats. 

8. The existing Powder River airspace has inadequate space and diversity to accommodate necessary B-1 and 
B-52 training requirements for combat readiness. 

LFE = Large Force Exercise 
 
 
  

Table ES-2.  Summary of PRTC Purposes and Improved Training Capabilities 
1. Provides for aircrew training to implement and employ technology upgrades and fulfill both current and 

anticipated future operational requirements (Section EIS 2.10.5). Addresses Need Factors 1, 4, 5, 6, 7, and 8 in 
Table ES-1. 

2. Enables aircrews to conduct diverse training missions while dramatically reducing commuting hours and issues 
of accessibility to remote ranges (EIS Section 2.10.5) and provides locally available airspace with scheduling 
priority for bombers (EIS Section 2.10.5.6). Addresses Need Factors 2 and 3 in Table ES-1. 

3. Enables maintenance turnaround of the aircraft to generate adequate training sorties (EIS Section 2.10.5) and 
provides more efficient use of fuel resulting in realistic training to improve both training quality and quantity. 
Addresses Need Factors 2 and 3 in Table ES-1. 

4. Accommodates approximately 85 percent of required aircrew complex multi-mission training sorties for both 
B-1 and B-52 aircrews (EIS Section 1.4). Addresses Need Factors 1, 4, 5, 6, 7, and 8 in Table ES-1. 

5. Increases the proportion of training time for new and diversified training requirements, including defensive 
chaff and flares and diversified areas for low-altitude training (EIS Section 2.10.4). During LFEs, not to exceed 
10 days per year, supersonic maneuvers permitted above 20,000 feet MSL for B-1 and above 10,000 feet AGL 
for fighters . Addresses Need Factors 1, 4, 5, 6, 7, and 8 in Table ES-1. 

6. Improves integrated aircrew combat training operations by quarterly support of realistic tactics using various 
aircraft types and expanded network based operations training (EIS Section 2.8.4). Addresses Need Factors 4, 
5, 6, 7, and 8 in Table ES-1. 

7. Increases the availability of real world training at realistic distances for multiple, concurrent flights of aircraft 
from Ellsworth and Minot AFBs (EIS Section 2.10.5). Addresses Need Factors 4, 5, 6, 7, and 8 in Table ES-1. 

8. Restructures and adds local airspace and capabilities to meet the training needs for the 28th Bomb Wing and 
Minot AFB 5th Bomb Wing aircrews (EIS Section 1.4). Addresses Need Factors 1, 2, 3, 4, 5, 6, 7, and 8 in 
Table ES-1. 

AFB = Air Force Base; LFE = Large Force Exercise; PRTC = Powder River Training Complex 
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ES.3 DESCRIPTION OF PROPOSED ACTION AND 
ALTERNATIVES  

 

Table ES-3 provides an overview of proposed PRTC airspace 
components for the FEIS Modified Alternative A, Modified 
Alternative B, Modified Alternative C, and the No- Action 
Alternative. These Modified Alternatives are detailed in the 
FEIS Sections 2.5 through 2.9.  The Modified Alternatives were 
developed by the United States Air Force (Air Force) and 
Federal Aviation Administration (FAA) in response to issues 
and concerns raised by the public, tribes, and agencies during 
review of the Draft EIS and consultation under Section 106 of 
the National Historic Preservation Act (NHPA), as well as part 
of the Government-to-Government consultation.  

The Modified Alternative A would expand the current Powder 
River Military Operations Area (MOA) into four separate Low 
and High MOA complexes for day-to-day training and 
maximum flexibility to accommodate non-military users of the 
airspace. The Modified Alternative A is the Air Force’s 
Proposed Action and preferred alternative.  

A comparison of Table ES-1 and Table ES-2 demonstrates that 
PRTC would provide bomber aircrews with adequately sized, 
configured, and available airspace to train as they would fight 
during worldwide deployment. The long time frame for any 
future bomber development places an even greater emphasis 
on B-1 capabilities and training. Bomber aircrews face reduced budgets, a reduced number of 
airframes, high aircraft utilization requirements, new multi-role taskings, and expanded 
capabilities to achieve U.S. military objectives. Bomber aircrews must train to be experts with 
their own weapons systems and to function as an integrated force package with other aircraft 
to leverage the capabilities of each weapon system and enhance survivability of the collective 
force. During annual Large Force Exercises (LFEs), which would be scheduled an estimated four 
hours per day, not more than 10 days per year, one to three days per quarter, the MOA 
complexes would be connected by the Gap A, Gap B, and Gap C MOAs/Air Traffic Control 
Assigned Airspace (ATCAAs) so that bomber aircrews and pilots of an estimated 20 aircraft, 
such as fighters and tankers, would more readily “train as they will fight.” PRTC would create 
training airspaces to realistically train for existing and expected combat conditions.  Expanding 
the existing Powder River airspace to form the PRTC would improve realistic combat training 
and increase flexibility and availability of limited resources and assets.  
 

 
 

Aviation and Airspace Use Terminology 

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 
are expressed, as measured by a 
standard altimeter setting of 29.92. 

Visual flight rules (VFR): A standard set 
of rules that all pilots, both civilian and 
military, must follow when not operating 
under instrument flight rules and in visual 
meteorological conditions (conditions 
with sufficient conditions to maintain 
visual separation from terrain and 
aircraft). 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 visual flight rules. 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. Air traffic control 
(ATC) agencies ensure separation of all 
aircraft operating under IFR. 

Source: FAA Pilot/Controller Glossary 
2010 
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Table ES-3. Overview of Proposed PRTC Airspace Components 
MOA/ATCAA Description 

Powder River 1A, PR-
1B, PR-1C, and PR-1D 
MOA/ATCAA complex  

Consists of PR-1A, PR-1B, PR-1C, and PR-1D  MOAs, each of which would be stratified 
vertically into a Low MOA, a High MOA, and an ATCAA1,2 

Powder River 2 
MOA/ATCAA complex 
(PR-2) 

Consists of the PR-2 MOAs, which basically consists of the existing training airspace 
comprised of Powder River A and B MOAs and associated ATCAAs. PR-2 would be 
stratified vertically into a Low MOA, a High MOA, and an ATCAA1 

Powder River 3 
MOA/ATCAA complex 
(PR-3) 

Consists of the PR-3 MOAs, which would be stratified vertically into a Low MOA, a High 
MOA, and an ATCAA1 

Powder River 4 
MOA/ATCAA complex 
(PR-4) 

Consists of the PR-4 MOA, which would be stratified vertically into a Low MOA 
(Modified Alternative B only), a High MOA, and an ATCAA1,3 

Gap A MOA/ATCAA Used only during LFEs and separates PR-1 and PR-2, would consist of a Low MOA, a 
High MOA, and an ATCAA1 

Gap B MOA/ATCAA Used only during LFEs and separates PR-2 and PR-3, would consist of a Low MOA, a 
High MOA, and an ATCAA1 

Gap C MOA/ATCAA  Used only during LFEs and separates PR-3 and PR-4, would consist of a Low MOA 
(Modified Alternative B only), a High MOA, and an ATCAA1 

Gateway ATCAA Modified and expanded to create the Gateway West ATCAA and, only during LFEs, a 
Gateway East ATCAA4 

Notes:  1. Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL; High MOA = altitudes from 
12,000 feet MSL up to, but not including 18,000 feet MSL; ATCAA = altitudes from 18,000 feet MSL up to 26,000 
feet MSL 

 2. PR-1A, B, C, and D MOAs are included in Modified Alternatives A and C. Modified Alternative B does not include 
the Powder River 1A, B, C, D or Gap A MOAs. 

 3. Modified Alternative B includes PR-4 Low and Gap C Low MOAs. Modified Alternative A does not include a PR-4 
Low MOA or a Gap C Low MOA; Modified Alternative C does not include PR-4 or Gap C MOA. 

 4. Gateway ATCAA does not include a MOA and consists of Gateway West and Gateway East ATCAAs. 

ES.4 PRTC FINAL EIS DEVELOPMENT 
In August 2010, in accordance with the National Environmental Policy Act (NEPA) and its 
implementing regulations, the Air Force released a Draft EIS. The Draft EIS presented the 
potential environmental consequences of the Air Force’s proposal to improve training for 
primarily bomber aircrews assigned to Ellsworth AFB and Minot AFB.  

As a result of public, agency, and tribal comments during the 100-day public comment period 
on the Draft EIS, and the FAA aeronautical review process, the Air Force, FAA, other federal and 
state agencies, and tribal governments have been consulting to mitigate concerns while 
continuing to meet national defense training requirements.  The Air Force has participated in 
continued communication, consultation, and/or meetings with state agencies and tribal 
representatives from 2008 through 2014.  Consultation and coordination on the environmental 
and related impacts will continue beyond completion of the EIS. The Air Force is the proponent 
for the PRTC and is the lead agency for the preparation of the EIS.  The FAA is a cooperating 
agency as defined in 40 Code of Federal Regulations (CFR) §1508.5. 
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Figure ES-1. Modified Alternative A Airspace  
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ES.5 DEVELOPMENT OF THE FEIS MODIFIED ALTERNATIVES 
The Modified Alternatives described in ES.2 have been developed to address agency, tribal, and 
public environmental and aeronautical concerns about the proposal to expand and enhance the 
Powder River airspace to become the PRTC.  The PRTC would address the training deficiencies 
and limitations described in ES.2.  The Air Force conducted 19 public hearings on the Draft EIS 
during the public comment period from 20 August 2010 to 20 January 2011.  Issues and 
concerns identified during public, state and federal agency, and tribal consultation and 
communication were reviewed by the Air Force and the FAA.  In coordination with the FAA, the 
Air Force has developed Modified Alternatives that include the following changes to the Draft 
EIS Alternatives. 

ES.5.1 MITIGATIONS INCORPORATED INTO THE FEIS MODIFIED ALTERNATIVES 

The FEIS Modified Alternatives briefly described in ES.2 and detailed in FEIS Sections 2.5, 2.6, 
and 2.7, incorporate multiple mitigation measures to address public, agency, and tribal 
concerns.  The mitigation measures, some of which were included in the Draft EIS, are:  

1. Commercial and General Aviation Aircraft Operations 

a. Limiting all PRTC activity to altitudes at or below Flight Level (FL) 260 to avoid some 
of the effect on aircraft utilizing high-altitude routing. 

b. Moving airspace boundaries back from Billings and Miles City, Montana (MT), 
Dickinson and Bismarck North Dakota (ND); and Hulett, Gillette, and Sheridan, 
Wyoming (WY) to facilitate Instrument Flight Rules (IFR) procedures at these 
airports.  

c. Dividing PR-1 into eight MOA segments to better enable arrivals and departures 
from local airports as well as to allow parts of the airspace to be used while other 
parts are avoided to reduce potential impacts on the ground.   

d. Providing reasonable and timely aerial access to underlying private or public use 
land.  Provisions are included in Section 4.1.3.1.4 to accommodate instrument 
arrivals/departures with minimum delay and for terminal Visual Flight Rules (VFR) 
and IFR operations. 

e. Supporting general aviation flight operations by raising the floor of PR-4 MOA and 
Gap C MOA from 500 feet above ground level (AGL) to 12,000 feet mean sea level 
(MSL) (the average surface elevation is 2,300 feet MSL, resulting in the average floor 
of 9,700 feet AGL). 

f. Reducing B-1 flight operations in the proposed PR-1, PR-3, and PR-4 MOAs by 12 
percent from that proposed in the Draft EIS in accordance with the Ready Aircrew 
Program (RAP).  (The RAP specifies the extent of training required by each aircrew 
member.) 

g. Providing adequate navigation for civil aviation by adjusting the proposed Gap MOA 
boundaries.  
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h. Adjusting airspace boundaries to support navigation (such as the use of the global 
positioning system [GPS]) on Victor airways. 

i. Avoiding potential conflict with Victor Route 247 (V-247), an aircraft flight route 
between Sheridan, WY and Billings, MT, by adjusting the southwest border of the 
proposed PR-1B MOA/ATCAA. 

j. Publishing information about when a MOA is active and when a MOA is no longer 
active to general aviation using FAA-established frequencies, phone lines, and 
websites. The proposed PRTC airspace would have published times of use on FAA 
aeronautical charts and websites (such as http://sua.faa.gov/sua/). The Air Force 
and FAA would continue coordination to enhance the situational awareness of 
aircraft operators as to whether PRTC low-altitude MOAs (airspace below 12,000 
feet MSL) were active.  This would include practices, such as the use of existing data, 
equipment, and procedures, as well as integration of advancements in software 
and/or equipment. The procedures developed would also handle those 
nonparticipants (i.e., aircraft not participating in MOA training) operating IFR 
entirely within the PRTC while simultaneously supporting the expeditious 
completion of the training flight and the return of the affected airspace to Air Traffic 
Control (ATC). 

k. All PRTC training activity will be announced via Notices to Airmen (NOTAM).  PRTC 
published times of use would be available on FAA aeronautical charts and specified 
in the Air Force’s aeronautical proposal (Appendix A).  NOTAM information is 
available by dialing 1-800-WXBRIEF, online at https://www.1800wxbrief.com/, or 
https://pilotweb.nas.faa.gov/, or in-flight by contacting Flight Service. Training 
activity scheduled within published times of use will be announced by NOTAM not 
later than 2 hours prior to training use of the airspace. Training activity scheduled 
outside of the published times of use will be announced by NOTAM not later than 
4 hours prior to training use of the airspace. PRTC airspace would be activated by 
ATC, and when a flight is completed within a MOA, the airspace would be returned 
to ATC. For planning purposes, the airspace schedule will be entered into the 
Military Airspace Data Entry (MADE) system, no later than 1500 hrs (3:00 PM) 
Mountain Time the day prior to training use.  This information automatically feeds 
into the FAA’s Special Use Airspace Management System (SAMS), which 
disseminates information throughout the FAA, to the NOTAM system, and is 
available to the public via http://sua.faa.gov/sua. 

l. Scheduling of airspace outside of published times of use, and for airspace only used 
during LFEs, PRTC activity will be announced by NOTAM not later than 4 hours prior 
to use.  NOTAM information is available by dialing 1-800-WXBRIEF, going online at 
https://www.1800wxbrief.com or https://pilotweb.nas.faa.gov, or in-flight by 
contacting Flight Service. All PRTC training activity outside published times of use will 
be announced by NOTAM.   

m. Allowing ATC to vector IFR traffic through Low and High MOAs as soon as training is 
completed in an airspace segment. 

http://sua.faa.gov/sua/�
https://www.1800wxbrief.com/�
https://pilotweb.nas.faa.gov/�
https://www.1800wxbrief.com/�
https://pilotweb.nas.faa.gov/�
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n. Although not regularly expected, where schedule changes require use of airspace 
outside of published times of use, the Air Force would inform Air Route Traffic 
Control Centers (ARTCCs) at least 4 hours in advance to facilitate issuance of a 
NOTAM. 

o. Establishing communication procedures to ensure the ability of the Air Force to 
recall the military aircraft from the low-altitude MOAs.  Controlling agencies would 
recall the low MOA airspace whenever necessary to allow IFR aircraft access to and 
from public-use airports under the proposed MOA. 

p. Establishing appropriate communication procedures to ensure the ability of the Air 
Force to control military aircraft and provide safe deconfliction with emergency 
flight operations and fire-fighting operations within the proposed airspace.  

q. Posting informational flyers and posters at public airports underlying the airspace 
with annual updates by the Ellsworth AFB Flight Safety Office as part of the Mid-Air 
Collision Avoidance Program at (605) 385-4419. 

r. Supporting civil aviation planning and scheduling by publishing at least 30 days in 
advance the LFE schedule and related information.  

s. Committing to the use of a scheduled low MOA early in a mission so that, as the 
mission allows, the low MOA can be released as early as possible to the controlling 
agency. 

t. Providing a NOTAM for activation of a scheduled MOA to disseminate the maximum 
information to civil aircraft regarding whether or not a scheduled MOA is to be 
activated even during published times of use. 

2. Tribal Reservation Lands 

a. Avoiding low-altitude overflight of the Standing Rock and Cheyenne River 
Reservations under PR-4 by raising the MOA floor for Modified Alternatives A and C 
from 500 feet AGL (i.e., above ground level) to 12,000 feet MSL (i.e., mean sea level) 
(average surface elevation of 2,300 feet MSL). 

b. Avoiding low-altitude overflight over the Northern Cheyenne Reservation under the 
proposed PR-1D by establishing an avoidance area over the reservation, that also 
encompasses Deer Medicine Rocks National Historic Landmark (NHL), with a floor of 
12,000 feet MSL (average surface elevation of 3,785 feet). 

c. Providing advance notice of LFEs, limited to no more than 3 days per quarter for a 
maximum of 10 days per year, to the Reservations at least 30 days before the LFE to 
inform of increased training flight activity.   

d. Limiting supersonic flights to LFEs only (above 20,000 feet MSL for B-1 aircraft and 
above 10,000 feet AGL for transient fighter aircraft) and providing advance 
publication of LFEs to reduce noise concerns.  

e. Scheduling no supersonic flights over the Little Bighorn Battlefield National 
Monument, located within the Crow Reservation, under PR-1C. 
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f. Establishing an ongoing Government-to-Government communication protocol to 
identify and periodically update avoidance areas for specific time periods. 

g. Avoiding ceremonies identified in consultation with tribes by an appropriate 
distance, in no case less than 2,000 feet. 

h. Establishing reasonable temporary or seasonal avoidance areas or adopting other 
measures to reduce intrusive impacts. 

3. Cultural and Historic Areas 

a. Identifying  sensitive cultural and historic areas in a Programmatic Agreement 
developed in consultation with the Air Force, federal and state agencies and 
federally recognized tribes (see FEIS Appendix N), which establishes a process to 
reduce overflight impacts.  

b. Avoiding overflight below 5,000 feet AGL of the Little Bighorn Battlefield National 
Monument  from 1 hour before to 1 hour after posted hours of operation and other 
times as coordinated with Park management.  

c. Avoiding PRTC military flights over Devils Tower National Monument, WY and 
Deadwood NHL, South Dakota (SD) below 18,000 feet MSL, and Bear Butte State 
Park, SD by 10,000 feet AGL or 2 nautical miles (NM) horizontally.  

d. Working with agencies and tribes to avoid sensitive areas to the extent possible, 
including by flying across the Tongue River Valley rather than lengthwise along the 
valley. 

e. Prohibiting supersonic flights over the Little Bighorn Battlefield National Monument 
within PR-1C. 

4. Communities and Ranching Operations 

a. Establishing avoidance areas as necessary for airports, airfields, and communities 
under the proposed airspace. 

b. Continuing the current practice of establishing reasonable temporary or seasonal 
avoidance areas over residences, communities, and ranching operations, including 
those on reservations, to reduce the potential for impact during concentration of 
range animals for branding, calving, weaning, and/or other ranch operation.  

c. Reducing the number of proposed B-1 operations from that presented in the Draft 
EIS by 12 percent in all segments of PR-1, PR-3, and PR-4 in accordance with training 
adjustments.  

d. Limiting Low-altitude overflight over ranches or communities under PR-4 with the 
proposed raising of the PR-4 MOA floor for Modified Alternatives A and C from 500 
feet AGL to 12,000 feet MSL (average surface elevation of 2,300 feet AGL).  

5. Other Mitigation Measures 

a. Publishing a notice at least 30 days in advance of LFEs to the public, the  aviation 
community, and Native American tribes, to help these parties plan for LFE airspace 



Final 
November 2014 

Powder River Training Complex EIS 
Executive Summary Page 11 

activation.  All other signatories of the Programmatic Agreement will receive a 
minimum of 15 days’ notice.   

b. Establishing procedures to avoid low-altitude overflight of and frequency 
interference with known blasting operations such as those associated with coal 
mining operations.  

c. Making available airspace use and long-term planning information on deconfliction 
of special events/cultural events during normal business hours, 8:00 AM to 5:00 PM 
local, Monday through Friday, from the Ellsworth AFB Airspace Management Office 
at (605) 385-1230.  

d. In the event of any damage or injury associated with PRTC operations, descriptive 
documentation related to the Air Force Claims Program can be sent in to the 
Ellsworth AFB Public Affairs Office.  The Ellsworth AFB Public Affairs Office is 
available to answer inquiries and complaints at (605) 385-5056 8:00 a.m. to 5:00 
p.m. Monday through Friday. 

e. Limiting deployment of chaff within 60 NM of airport approach radars to ensure that 
chaff does not interfere with ATC radars. 

f. Training with chaff comparable to that described in this EIS.  The Air Force would 
conduct additional environmental analysis before the use of other chaff types. 

g. Limiting flare release altitudes within the PRTC airspace to above 2,000 feet AGL 
(flares burn out by the time they fall approximately 500 feet). 

h. Discontinuing flare releases in PRTC MOAs (e.g., PRTC 2 Low, 2 High MOA) above 
areas where the fire danger is rated very high or extreme under the National Fire 
Danger Rating System. Flare use in the PRTC ATCAAs would be discontinued when 
the fire danger rating is Extreme.   

i. Continuing cooperation with local fire agencies for mutual aid response to wildland 
fires attributable to Air Force operations. 

j. Coordinating with local fire departments underlying the airspace to educate them on 
flare identification and potential hazards.  This education would include distributing 
flyers to fire departments describing chaff and flare deployments, residual materials 
and dud flares. 

Application of the mitigations listed above would substantially reduce public, agency, and tribal 
concern regarding impacts or the potential for impacts.  The FEIS Sections 2.3.2, 2.3.3, and 2.3.4 
provide a brief explanation of the reduced impacts related to the FEIS Modified Alternatives 
when the mitigations listed above are applied. 
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ES.5.2 MITIGATION MANAGEMENT OVER TIME 

Throughout the planning process to develop the proposed PRTC, it has become apparent that 
there may be various uncertainties concerning the significance and scope of environmental 
impacts until the operations can be experienced over time.  In response, and within certain 
parameters, the Air Force may develop an adaptive management program as part of its 
overarching mitigation and monitoring program1.  In doing so, the Air Force would follow the 
President’s Council on Environmental Quality mitigation and monitoring guidance2, and other 
legal and generally accepted practices. 

New knowledge and information gained through experience can be incorporated into 
management options and recommendations to appropriate decision makers.  Many of the 
mitigation measures listed in Section ES.5.1 incorporate continuing communication, 
consultation, and feedback to adapt PRTC operations to the needs of the public, agencies, and 
tribes as well as training aircrews.  This EIS identifies and describes the affected environment 
and assesses the potential environmental impacts resulting from implementation of the 
proposed PRTC.  The analysis identifies specific mitigation measures to prevent or minimize 
environmental impacts, if required.  Air Force Environmental Impact Analysis Process (EIAP) 
regulations require the action proponent to prepare a mitigation plan and forward it to 
Headquarters (HQ), Air Force for review within 90 days of the signing of the Record of Decision 
(ROD).  Among other things, the mitigation plan must specifically identify each mitigation 
measure, how the measures will be executed, and who will fund and implement the 
mitigations.  

Requiring the detailed mitigation plan after the signing of the ROD enables the mitigation plan 
to be tailored precisely to the decision that is made.  In the analysis of anticipated impacts in 
the EIS, the Air Force has done its best to accurately predict potential impacts and anticipate 
future conditions.  However, given the nature of the alternatives analyzed and public, agency, 
and tribal interest, new information may become available, or the effectiveness of mitigation 
measures may be different than expected. 

Adaptive management techniques are well suited to such circumstances.  Since the adaptive 
management approach is being adopted as part of the implementation for the PRTC, the 
mitigation plan will have provisions for determining the success of the mitigations, as well as 
procedures for making necessary adaptations. 

Where the proposed use of adaptations is considered, the Air Force will, before adapting, fully 
consider whether or not the adaptation triggers the need for additional analysis under the 
NEPA and the EIAP.  For example, the Air Force could supplement this EIS or prepare a new 
NEPA analysis, as necessary.  Thus, the post-ROD mitigation plan will include an adaptive 

                                                            

1 NEPA’s Section 101 goals to “protect, restore, and enhance the environment” (40 CFR 1500.1(c)) would be advanced with the 
development of the mitigation and monitoring program. 
2"Appropriate Use of Mitigation and Monitoring and Clarifying the Appropriate Use of Mitigated Findings of No Significant 
Impact," January 14, 2011 
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management program incorporating, for example, the following kinds of adaptive management 
approaches. 

• Identifying the type of monitoring for the action and each mitigation. 

• Delineating how the monitoring will be executed. 

• Identifying who will fund and oversee its implementation. 

• Establishing the process and responsibilities for identifying and making changes to the 
action or mitigations to influence beneficial results or avoid/reduce adverse ones. 

ES.6  COMPARISON OF ENVIRONMENTAL CONSEQUENCES 
Table ES-4 summarizes the analysis included in EIS Chapter 4.0, Environmental Consequences, 
and compares the potential environmental consequences of the Modified Alternative A, 
Modified Alternative B, Modified Alternative C, and the No-Action Alternative. 
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Table ES-4. Summary of Impacts by Resource (Page 1 of 18) 
Environmental Resource Modified Alternative A  

Airspace/Air Traffic 
(EIS Section 4.1) 

Airspace will be scheduled in advance and NOTAMs will be issued 2 to 4 hours prior to the initiation of military training in the airspace 
to provide near real-time information to civil aircraft.  Section 2.3 lists multiple airspace mitigations designed to reduce effects upon 
airspace use and users. Mitigations include issuing NOTAMs to announce the activation of scheduled airspace, changing the shape of 
the proposed airspace to accommodate civil aviation, and restricting training to below FL260.  The Air Force would not activate or use 
PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative A or C or PR-3 or PR-4 Low MOAs for Modified Alternative B unless 
communication to recall training aircraft is in place.  Proposed MOAs/ATCAAs have been adjusted to avoid traffic at major airports.  
MOAs were segmented high and low to support civil traffic. If all the MOAs were activated at one time for military training, the training 
could impact an estimated 86 civilian aircraft flights daily under the airspace during Monday through Thursday. If all the MOAs were 
activated Friday morning, there would be approximately 30 civilian aircraft operations impacted.  Impacts include an estimated up to 4 
hours of ground holds, diversions, or needing to fly VFR see-and-avoid in an active MOA.  IFR arrivals and departures to airports within 
an active MOA would be accomplished by temporarily relocating the training aircraft to another airspace and vectoring the IFR aircraft.   
MOAs/ATCAAs are adjusted to avoid traffic at major airports.  MOA published times of use are on FAA charts, daily scheduling is 
provided on sites such as http://sua.faa.gov, and NOTAMs would be issued for when a MOA is active. Information by NOTAM about 
MOA activation and expeditious release of the active MOA  are designed to reduce uncertainty and support civil aviation. MOAs would 
not normally be scheduled from Friday noon through Monday morning to support higher volume weekend civil operations. Civil aircraft 
could fly VFR using see-and-avoid, weather permitting.  Training aircraft will be relocated from an area that needs emergency access, as 
is currently done in the Powder River airspace, and the MOA would be deactivated to allow IFR emergency and related arrivals and 
departures from an airport under the MOA.  Agricultural applicators with a near gross weight aircraft expressed concerned that low-
altitude training could affect operations.  Increased information with NOTAM activation/deactivation of MOAs could reduce 
uncertainty, although aerial applications are driven by meteorological conditions.  Coordination and communication on weather 
modification, aerial mapping, recreational gliding, and skydiving could avoid potential impacts.   
Daily training below FL230 avoids impacts to most overflying commercial traffic.  LFEs would be scheduled at least 30 days in advance 
for 1 to 3 days quarterly, not to exceed 10 days per year. An LFE day could impact an estimated 78 civil aviation flights for a period of 
up to 4 hours.  Any airspace constraints or communication requirements could be perceived as an impact by existing users of the 
airspace. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 2 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Airspace/Air Traffic, continued   

Airspace will be scheduled in advance and NOTAMs will 
be issued 2 to 4 hours prior to the initiation of military 
training in the airspace to provide near real-time 
information to civil aircraft.  Public airports, private 
airfields, and civilian aircraft flights below FL180 would be 
impacted in PR-2, PR-3, PR-4, and associated Gap B and C 
MOAs (during LFEs) as described for Modified Alternative 
A.  No PR-1 or Gap A MOAs would be established and civil 
aircraft operations within the Billings-Miles City-Gillette 
triangle would not be impacted below FL180.  If all the 
MOAs were activated at one time for military training, the 
training could impact an estimated 107 civilian aircraft 
flights daily under the airspace during Monday through 
Thursday. If all the MOAs were activated Friday morning, 
there would be approximately 36 civilian aircraft 
operations impacted.  Impacts would be a mix of ground 
delays, re-routing, or having to fly VFR see-and-avoid, 
weather permitting, in an active MOA.  IFR arrivals and 
departures would be as described for Modified 
Alternative A. ATCAA effects would be comparable to 
Modified Alternative A.  Modified Alternative B would not 
include military training overflights below FL180 in the 
Billings-Miles City-Gillette triangle. LFEs could impact an 
estimated 88 civil aviation flights as described for 
Modified Alternative A. Any airspace constraints or 
communication requirements could be perceived as an 
impact by existing users of the airspace. 

Airspace will be scheduled in advance and NOTAMs 
will be issued 2 to 4 hours prior to the initiation of 
military training in the airspace to provide near real-
time information to civil aircraft.  Public airports, 
private airfields, and civilian aircraft flights below 
FL180 would be impacted in PR-1, PR-2, PR-3, and 
associated Gap A and B MOAs as described for 
Modified Alternative A.  There would be no training 
below FL180 under PR-4 or Gap C ATCAAs. Civil aircraft 
operations in the Bismarck-Dickinson-Rapid City 
triangle would not be impacted below FL180.   If all the 
MOAs were activated at one time for military training, 
the training could impact an estimated 80 civilian 
aircraft flights daily under the airspace during Monday 
through Thursday. If all the MOAs were activated 
Friday morning, there would be  approximately 27 
civilian aircraft operations impacted.  Impacts would 
be a mix of delays, re-routing, or having to fly see-and-
avoid, weather permitting, in an active MOA.  IFR 
arrivals and departures would be as described for 
Modified Alternative A. ATCAA effects would be 
comparable to Modified Alternative A.  Modified 
Alternative C would not include military training flights 
below FL180 in the Bismarck-Dickinson-Rapid City 
triangle. LFEs could impact an estimated 74 civil 
aviation flights as described for Modified Alternative A. 
Any airspace constraints or communication 
requirements could be perceived as an impact by 
existing users of the airspace. 

The No-Action Alternative would not 
change projected baseline conditions with 
B-1 and B-52 flight training in the Powder 
River A/B MOAs (essentially all of the 
proposed PR-2 MOA).  Projected operations 
in the existing Powder River airspace would 
be expected to be as described for PR-2.  An 
estimated 24 civilian operations would be 
impacted weekdays by delay, re-routing, or 
having to fly VFR see-and-avoid in an active 
MOA.  Flight training in Powder River 
ATCAAs would continue as permitted under 
existing letters of agreement with the FAA.  
Powder River airspace would continue to 
provide limited training to B-1 and B-52 
aircrews.   
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Table ES-4.  Summary of Impacts by Resource (Page 3 of 18) 
Environmental Resource Modified Alternative A  

Noise 
(EIS Section 4.2) 

Day-night average sound level (DNL) under the proposed PR-1, PR-3, and PR-4 MOAs would be expected to change from existing 
less than 45 dB to a calculated <45 to 48 dB range. If such a change were discerned, it could be seen as an annoyance. DNL under 
existing Powder River A and B MOAs would minimally decline from 49 dB DNL to 47 dB.  Noise levels under the existing Gateway 
ATCAAs would remain below 45 dB DNL.  USEPA had identified DNL of 55 dB as the level above which to assess public health and 
welfare.  Increased noise from a sudden low overflight would be noticed and could be perceived as a significant impact by 
residents under the airspace.  Low-altitude overflight of a bomber, defined as 2,000 feet AGL or below to a minimum of 500 feet 
AGL within 0.25 mile of the flight path, would be expected to occur over 2 to 4 percent of each active MOA each training day, or 
an average at any given location under a Low MOA in PR-1, PR-2, or PR-3 of 6 to 9 low-level overflights per year (could be more 
or fewer than average at any specific location).  Issuing NOTAMs to announce MOA activation could reduce uncertainty about 
when a low-altitude flight could occur.  While operating at high speeds at 500 feet AGL, B-1 aircraft generate a localized single 
event onset rate adjusted sound exposure level (SELr) of 117 dB. B-52 aircraft generate an SELr of 100 dB during overflight at 
1,000 feet AGL. Rapid B-1 acceleration and climb with afterburners, performed once per training mission, creates an SELr of 133 
dB. Sudden onset sounds can be startling to humans and animals and have resulted in damage to penned cattle and fencing.  
Sudden low-level overflights were identified as an impact by public commenters.  The Air Force would extend the Powder River 
airspace policy of establishing seasonal avoidance areas to reduce potential impacts to ranching, other sensitive areas, and 
cultural/historic resources.  Supersonic flight during LFEs (not to exceed 10 days per year) with B-1s above 20,000 feet MSL and 
fighters above 10,000 feet AGL could result in an average of one sonic boom per LFE day at any given location on the ground. 
Most sonic booms are heard as thunder although a boom could result in a local area experiencing an overpressure of 4 psf or 
greater.  Glass, plaster, and other structural elements in good condition normally would not be expected to fail as a result of 
overpressures, but failure would be possible.  Should a sonic boom or low-level overflight occur during a hunting or ranching 
operation, it could result in a reaction on the part of the animals.  Reactions would not be likely to significantly impact the 
species but could be an annoyance to persons on the ground. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 4 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Noise, continued   

PR-4 low-level overflight impacts would be as described 
for PR-3 under Modified Alternative A. Sudden onset 
noise from 6 to 9 low-altitude overflights per year, an 
average of one sonic boom per LFE day, and startle 
effects would occur under PR-2, PR-3, and PR-4 MOAs.  
Low-level overflights would not occur under PR-1 or 
Gap A ATCAAs.  Noise under these areas range from 47 
dB DNL to less than 45 dB DNL. 

Noise under PR-1, PR-2, PR-3, and associated Gap 
MOAs and ATCAAs would be as described for 
Modified Alternative A. Sudden onset noise from 6 
to 9 low-altitude overflights per year, an average of 
one sonic boom per LFE day, and startle effects in 
these MOAs would be as described under Modified 
Alternative A.  Low-level overflights would not occur 
under PR-4 or Gap C ATCAAs.  Noise under these 
areas would range from 47 dB DNL to less than 45 
dB DNL. 

Noise under the existing Powder River 
airspace would continue at 49 dB DNL as the 
base returns to the peacetime operational 
tempo.  Low-altitude startle effects would 
continue to be experienced within Powder 
River A/B MOAs.  Supersonic flight would 
not be authorized. 
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Table ES-4.  Summary of Impacts by Resource (Page 5 of 18) 
Environmental Resource Modified Alternative A  

Safety 
(EIS Section 4.3) 

The FEIS has proposed airspace altitude caps at FL260, MOA boundaries moved back from major airports, MOAs segmented, Gap MOA 
boundaries adjusted, and NOTAMs for MOA activation to address public concerns. The Air Force and FAA would continue coordination 
to enhance the situational awareness of aircraft operators as to whether PRTC low-altitude MOAs (airspace below 12,000 feet MSL) 
were active.  This may include best practices for use of existing data, equipment, and procedures as well as integration of 
advancements in software and equipment. Capabilities to communicate with and recall training aircraft would be in place prior to 
activiating PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative A or C or PR-3 or PR-4 Low MOAs for Modified Alternative B.  IFR 
traffic would incur no undue delay during departure and arrival operations to/from airports beneath PRTC. . General aviation pilots 
accustomed to flying through the airspace with GPS coordinates could perceive communication requirements as an impact to their 
transit of the airspace.   
Class A mishap and bird strikes are expected to be proportional to the amount of training time in the proposed airspace.  Having no 
PR-4 Low MOA would reduce training flights in a migration flyway. Chaff or flare residual materials would not result in a safety impact, 
although finding a piece of chaff or flare material on the ground could annoy persons.  Flare use would be restricted to above 2,000 
feet AGL and discontinued in airspace with very high to extreme fire conditions. Flares would not be expected to increase fire risk. 
There would be little safety risk from an estimated one dud flare falling within the entire airspace every three years.  Large aircraft 
wake vortex of air turbulence at the wing tips could, in rapid maneuvering and unusual meteorological conditions, damage windmills. 
Atmospheric conditions and winds such as those common to the ROI cause accelerated vortex decay and dissipation.   Most wake 
vortices would not reach ground level. Wake vortices from low-altitude military training aircraft were identified as a safety concern by 
crop dusters and other small aircraft operators. A light aircraft could experience the effects of a wake vortex in the unlikely event that 
the aircraft flew through the trail of a low-altitude training military aircraft.   Procedures would be established to communicate with 
known mining operations regarding potential interference with mining radio frequencies to avoid significant impacts from aircraft 
electronic emissions inadvertently setting off mining or construction explosives.   
Startle effects from low-altitude overflight or sonic booms during LFEs could impact the safety of recreationists or ranchers.  Low-
altitude training flights would overfly any given location under a Low MOA an average of 6 to 9 times per year. The number of actual 
overflights experienced at any given location could be more or fewer than average. An unexpected low-altitude overflight could have 
safety impacts to a recreationist on a horse or a rancher working penned cattle.  Seasonal or temporary avoidance of sensitive 
locations areas could reduce potential impacts.  Communication regarding seasonal ranching operations and seasonal avoidance areas 
could reduce impacts to ranching or other sensitive activities.    

Air Quality 
(EIS Section 4.4) 

B-1 and B-52 low-level overflight in PR-1B and PR-1D would contribute approximately 2.06 tons of PM10 per year within the Lame 
Deer nonattainment area and 1.43 tons of PM10 per year within the Sheridan nonattainment area. Emissions would not increase 
the number of days when the PM10 air quality standard is exceeded. Training aircraft would not produce enough emissions to affect 
air quality or visibility to nearest PSD Class I areas (Wind Caves National Park and Badlands National Park) or the Northern 
Cheyenne Reservation. Defensive flare emissions are insignificant. National GHG emissions would be the same as the No-Action 
Alternative with training aircraft flying essentially the same amount of time to achieve lesser quality training in more distant ranges. 
Modified Alternative A would not be expected to produce emissions that would significantly affect air quality or visibility within the 
four-state region. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 6 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Safety, continued   

Modified Alternative B includes the same mitigations to 
improve flight safety and ground safety effects under PR-
2, PR-3, PR-4, and associated Gap MOAs and ATCAAs as 
explained for Modified Alternative A.  PR-4 Low MOA 
would have low-altitude and startle effects as described 
for Low MOAs under Modified Alternative A. Under the 
PR-1 and Gap A ATCAAs, there would be no low-altitude 
startle effects and few environmental impacts other than 
very infrequent sonic booms and chaff and flare residual 
materials. There would be no impacts to mining or 
construction under the PR-1 ATCAAs. 

Modified Alternative C includes the same mitigations 
to improve flight safety and ground safety effects 
under PR-1, PR-2, PR-3, and associated Gap MOAs and 
ATCAAs as explained for Modified Alternative A.  There 
would not be low-flying startle or other environmental 
effects under the PR-4 and Gap C ATCAAs. Few impacts 
from infrequent sonic booms and chaff and flare 
residual materials would occur under PR-4 and Gap C 
ATCAAs. 

For the No-Action Alternative, no 
changes to Powder River airspace 
would be made.  Low-level 
overflights would continue in the 
Powder River A/B MOAs, and 
communication would continue to be 
required to identify seasonal 
avoidance areas and reduce impacts 
from low-level overflight to ranching, 
recreation, or other activities. 

Air Quality, continued   

Modified Alternative B would not be expected to produce 
emissions that would significantly affect air quality or 
visibility within the four-state region. Aircraft training 
would not impact any federal PSD Class I areas. National 
GHG emissions would not substantially change from the 
No-Action Alternative, under which B-1 and B-52 aircraft 
would continue to fly essentially the same amount of time 
to achieve lesser quality training. 

Modified Alternative C would not be expected to 
produce emissions that would significantly affect air 
quality or visibility within the four-state region. 
Potential effects to air quality would be comparable to 
those described under Modified Alternative A, 
including low-level overflight in Lame Deer and 
Sheridan nonattainment areas (PR-1). National GHG 
emissions would not substantially change from the No-
Action Alternative. 

There would be no anticipated air 
quality impacts.  Overflights below 
3,000 feet AGL would continue within 
Powder River A/B MOAs.   
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Table ES-4.  Summary of Impacts by Resource (Page 7 of 18) 
Environmental Resource Modified Alternative A  

Physical Sciences  
(EIS Section 4.5) 

No construction or direct impact to water or soils is expected. Chaff particles on the surface would be chemically stable 
and subject to mechanical degradation.  The soils’ pH is outside the range necessary to degrade the aluminum coating on 
chaff particles. Chaff and flare residual materials would be inert and not in sufficient quantities to impact physical 
resources. No impact to soils or water bodies is expected. 

Biological Sciences  
(EIS Section 4.6) 

Loud, sudden noises combined with a visual stimulus produce the most intense reaction by animals.  Most species within 
the areas under the proposed PRTC already occupy comparable environments under the Powder River A/B MOAs where 
low-level overflights occur.  Sound exposure levels (SELs) above 90 dB are associated with a number of behaviors such as 
retreating from the sound, freezing, or a strong startle response. Animals under the newly proposed PR-1, PR-3, PR-4, 
and associated Gap MOAs would be expected to be temporarily more sensitive to noise due to lower previous exposure.  
Animals typically exhibit continually decreasing responses to noise exposure, and this suggests habituation as the noise is 
not perceived as a threat.   
Minimal to no effects are expected to threatened, endangered, and other special status species including greater sage-
grouse or rare migrants, such as the piping plover, least tern, whooping crane, or yellow-billed cuckoo.  Any impact to 
sensitive species would likely be short-term and unlikely to significantly affect the population. Potential bird aircraft 
strikes could occur in the PR-2 Low MOA where migratory flyways converge. No change in effects to flyways would be 
expected under PR-4 High MOA. Migratory bird species involved in bird-aircraft strike would be considered an incidental 
taking and would be exempt from any permitting requirement.  An infrequent special status bird-aircraft strike would 
not be expected to adversely affect any populations.   
There is no evidence of chaff and flare residual materials or chaff fibers affecting wildlife or domestic animals through 
ingestion, inhalation, or direct body contact.  The potential for fire as a result of Air Force activity is minimal and is not 
considered a significant risk to wildlife habitat quality or quantity. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 8 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Physical Sciences, continued   

Modified Alternative B effects on physical resources would 
be the same as those described for Modified Alternative A.   

Modified Alternative C effects on physical resources 
would be the same as those described under Modified 
Alternative A.   

The No-Action Alternative would 
not affect physical resources under 
the Powder River airspace.   

Biological Sciences, continued   

Modified Alternative B has same effects as Modified 
Alternative A with exception that the more environmentally 
diversified area and higher terrain under the PR-1 and Gap A 
ATCAAs would not be subject to low-level overflights.  This 
would result in no low-altitude noise impacts to species in 
those areas. The PR-4 Low MOA would be over migratory 
flyways, and species under the PR-4 Low MOA would be 
subject to low-level overflights. Impacts to other areas of 
proposed low-altitude airspace would be as described for 
Modified Alternative A. Modified Alternative B biological 
effects could be somewhat greater than Modified 
Alternative A due to the eastern PR-4 Low MOA. 

Modified Alternative C would be expected to have the 
same effects as those described for Modified 
Alternative A. The more-agricultural area under the 
proposed PR-4 and Gap C ATCAAs would not be 
subject to low-level overflights.  This would result in no 
expected low-altitude startle impacts or bird-aircraft 
strikes to species in those areas. No effects to flyways 
would be  anticipated under the PR-4 ATCAA. The 
more environmentally diversified area under the PR-1 
MOAs are included in Modified Alternatives A and C.  
Modified Alternative C biological effects would be 
expected to be somewhat less than for Modified 
Alternative A or Modified Alternative B.   

Low-level overflight of the Powder 
River A/B MOAs would continue.  
Existing biological conditions would 
continue. 
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Table ES-4.  Summary of Impacts by Resource (Page 9 of 18) 
Environmental Resource Modified Alternative A  

Cultural and Historic 
Resources  
(EIS Section 4.7) 

As of spring 2014, there were 241 National Register of Historic Places (NRHP)-listed sites under Modified Alternative A MOA and 
ATCAA airspace.  Impacts to cultural resources at any given location under the Low MOAs could occur from an estimated average 
of 6 to 9 low-level overflights per year (at or below 2,000 feet AGL and above 500 feet AGL) or from approximately one sonic boom 
per LFE day (1 to 3 days per quarter, not more than 10 days per year).  Sonic booms are normally experienced as distant thunder, 
though a boom could result in local areas experiencing an overpressure of 4 psf or greater.  Infrequent and random sonic booms 
are not expected to cause structural damage to historic buildings, but bric-a-brac could be vibrated off shelves and structures 
subject to a focus boom could be impacted.  Even infrequent sonic booms at historic landmarks such as Bear Butte NHL, national 
monuments such as Devils Tower National Monument or the Little Bighorn Battlefield National Monument, or locations such as 
the Deadwood Historic District could be seen as intrusions.   
The Little Bighorn Battlefield National Monument would not have overflights below 5,000 feet AGL during operating hours, or from 
1 hour before park opening to 1 hour after park closing or other times as coordinated. The change in setting created by increased 
noise from 6 to 9 low-level overflights per year and even infrequent sonic booms could be seen as an adverse effect upon 
traditional cultural properties and cultural landscapes. Visual intrusions can include overflights of a tribal ceremony or residual 
materials from chaff and flares.  Amish and Hutterite settlements may be similarly impacted under the proposed PR-1D MOA.  
During consultations, Native Americans from the four directly impacted reservations explained that low-level overflights and 
intrusive noise would be detrimental to their cultural practices.  No overflights below 12,000 feet MSL would occur over the 
Standing Rock, Cheyenne River, or Northern Cheyenne Reservations. Noise analysis demonstrated that although increased noise 
during  overflights could affect historic properties and traditional cultural properties, it would be sporadic and temporary, and 
avoidance measures over sensitive areas would result in no adverse effect to historic properties or traditional cultural properties 
on these three reservations.  Visual analysis documents the infrequency of visual intrusions in the airspace, and the 
implementation of horizontal and vertical avoidance areas. No adverse effect would be anticipated to historical properties on the 
Standing Rock, Cheyenne River, or Northern Cheyenne Reservations from noise or visual intrusions.   
The change in setting on portions of the Crow Reservation created by increased noise and low-level training overflights has the 
potential to create an adverse effect. Crow Reservation residents would experience noise and startle effects from an estimated 
annual average of 6 to 9 low-level overflights at or below 2,000 feet AGL and above 500 feet AGL.  The noise, startle effects, and 
uncertainty of low-level overflights at any given location under an activated low MOA are identified as adverse impacts. An average 
of one sonic boom per day could be experienced at any given location under the airspace during LFEs, 1 to 3 days quarterly, not to 
exceed 10 days per year. The Air Force would establish a Government-to-Government communication protocol to identify 
reasonable avoidance areas for specific time periods, provide advance notice of LFEs, adopt other measures identified in 
Government-to-Government consultation to reduce intrusive impacts, and adhere to provisions stipulated in a Programmatic 
Agreement (refer to Appendix N). The Air Force has reasonably determined per 36 CFR 800.6(b)(2), in the light of consultations, 
that modifying the undertaking and adopting mitigations in the Programmatic Agreement would resolve potential adverse effects 
to historic properties on the Crow tribal lands. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 10 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Cultural and Historic Resources, continued   

Modified Alternative B has 207 NRHP-listed sites under 
the Modified Alternative B MOAs/ATCAAs, with 
impacts similar to those described for Modified 
Alternative A.  The exception is that there would be no 
overflight below FL180 over the Little Bighorn 
Battlefield National Monument, Deer Medicine Rocks 
NHL, the Tongue River Cultural Landscape, the Crow 
Reservation, or the Northern Cheyenne Reservation.  
Intrusions could occur to sites under the PR-1 ATCAAs 
from infrequent sonic booms but not from low-level 
overflights (below 2,000 feet AGL).  There would be an 
estimated one sonic boom experienced at any given 
location during LFEs that take place 1 to 3 days per 
quarter, not to exceed 10 days per year. Effects to 
Devils Tower National Monument, Bear Butte NHL, the 
Deadwood Historic District, and other historic locations 
could occur as under Modified Alternative A.  Portions 
of the Standing Rock and Cheyenne River Reservations 
would be affected by low-altitude overflights and sonic 
booms, though populations are not concentrated in 
areas overflown. Mitigations noted for Modified 
Alternative A would be applied to appropriate 
airspaces under Modified Alternative B, although 
additional consultations would likely be necessary to 
identify further mitigations. Sonic boom impacts to 
cultural resources would be as described for Modified 
Alternative A.    

Modified Alternative C has 213 NRHP-listed sites under the 
MOAs and ATCAAs with impacts similar to those described 
for Modified Alternative A. Impacts from infrequent sonic 
booms and low-level overflights would generally be 
comparable to those described for Modified Alternative A, 
including impacts to the Little Bighorn Battlefield National 
Monument and traditional cultural properties under the 
PR-1 MOAs.  Portions of the Crow Reservation could 
experience an average of 6 to 9 low-level overflights 
(below 2,000 feet AGL) at any given location.   Similar to 
Modified Alternative A, application of mitigations 
identified in the Programmatic Agreement would resolve 
potential adverse impacts on the Crow Reservation.  
Additionally, the Air Force would avoid adverse effects to 
the Standing Rock, Cheyenne River, and Northern 
Cheyenne Reservations by establishing avoidance areas up 
to 12,000 feet MSL over these reservations.  Sonic boom 
impacts to cultural resources would be as described for 
Modified Alternative A.   

There would be no change to 
overflight of historic properties 
within the Powder River airspace. 
PR-A and PR-B MOAs do not overlie 
Native American reservations. 
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Table ES-4.  Summary of Impacts by Resource (Page 11 of 18) 
Environmental Resource Modified Alternative A 

Land Use 
(EIS Section 4.8) 

Land uses under the existing Powder River airspace have been overflown by a variety of military aircraft for over 20 
years.  Public concerns during the Draft EIS review included the effect of sonic booms and low-level overflight on the use 
of the land. Land uses under existing Powder River airspace within Wyoming, South Dakota, and Montana are 
comparable to those in other portions of the area proposed for the PRTC airspace.  Supersonic training would be 
scheduled only during LFEs 1 to 3 days per quarter, not to exceed 10 days per year and an estimate of one sonic boom 
could be experienced at any given location per LFE day (not to exceed 10 days per year). Infrequent sonic booms would 
not be expected to impact land uses.   
Approximately 2 to 4 percent of the MOAs would be overflown by an aircraft at 2,000 feet AGL or below and above 500 
feet AGL on a daily basis.  Low-level overflight in Low MOAs could cause individual annoyance and could result in sleep 
disturbance or temporarily interfere with personal communication.  The random nature of the aircraft overflight could 
result in any given location under Low MOAs being overflown an average of approximately 6 to 9 times per year (any 
given location could be overflown more or less frequently).  Overflight is not expected to impact overall land use 
although some individuals could be annoyed. Low-level overflight impacts to communities, ranches, and other land uses 
could be reduced through communication with Air Force to identify temporary or seasonal avoidance areas.  Hunting 
and other recreational land uses coexist with military training in the existing Powder River airspace. Such land uses may 
be disturbed by infrequent low-level military flights but overall land use is not expected to be impacted.  Military 
training would generally not be scheduled from Friday noon through Monday morning, and weekend recreation would 
not be expected to be impacted. Land use for energy development would not be impacted, assuming Air Force 
electronic emissions are coordinated for mine and construction safety.  Chaff or flare residual debris, which consists of 
plastic pieces or wrapping material, would not be expected to affect land uses but could cause annoyance if found. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 12 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Land Use, continued   

Modified Alternative B land use effects would be 
comparable to those described for Modified 
Alternative A.  Land uses under the PR-1 and associated 
Gap A ATCAAs would not be subject to low-level 
overflight. Low MOA airspace would be subject to low-
level overflight an average of approximately 6 to 9 
times per year. These events and infrequent supersonic 
events would not be expected to impact land use, 
though this could be seen as an annoyance to persons 
using the land. 

Modified Alternative C land use effects would be 
comparable to those described for Modified Alternative A.  
Areas under PR-4 and associated Gap C ATCAAs would not 
be subject to low-level overflight. PR-1, PR-2, and PR-3 Low 
MOAs would be subject to low-level overflight and 
intermittent sonic booms as described for Modified 
Alternative A. Land uses would not be expected to be 
impacted, though frequent low-level overflights and 
infrequent supersonic events could be seen as an annoyance 
to persons using the land. 

The No-Action Alternative would 
not change effects on land use 
under the existing Powder River 
airspace. 
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Table ES-4.  Summary of Impacts by Resource (Page 13 of 18) 
Environmental Resource Modified Alternative A 

Socioeconomics  
(EIS Section 4.9) 

Establishing avoidance areas, reduced B-1 operations from those proposed in the Draft EIS, resizing the MOAs, advanced 
scheduling, and NOTAMs to activate training airspace are all designed to reduce potential socioeconomic impacts.  If all the 
MOAs were activated at one time for military training, the training could impact an estimated 86 civilian aircraft flights daily 
under the airspace during Monday through Thursday. If all the MOAs were activated Friday morning, there would be 
approximately 30 civilian aircraft operations impacted. Impacts could include delay, re-routing, needing to fly VFR in an 
active MOA, or not being able to transit IFR.  IFR arrivals or departures would be given priority in training airspace. Delays of 
up to 4 hours could be seen as an economic impact at public airports and private airfields under the affected airspace.   
During LFEs, 1  to 3 days per quarter, not to exceed 10 days per year, the entire airspace would be unavailable for IFR traffic 
for a period of up to 4 hours per day.  LFE civil aviation impacts are estimated to be 78 civilian flights per LFE day.  
Issuing NOTAMs to announce activation of the MOA airspaces reduces uncertainty for civil aviation. Crop duster aerial 
applicators unwilling to fly in an active Low MOA could be impacted and affect business decisions and economics.  Knowing 
where and at what altitude a training bomber could fly over an area could reduce uncertainty.  Review of assessor 
procedures and Montana, North Dakota, South Dakota, or Wyoming state laws has shown no requirement for disclosure 
under a MOA.  The existing Powder River MOAs are not considered relevant by assessors in Montana, South Dakota, and 
Wyoming.  No quantifiable property value impacts are anticipated. The proposed PRTC is not expected to impact energy 
resource development. Time-critical deliveries flying IFR would incur no undue delay during departure and arrival operations 
to/from airports beneath PRTC. Coordination would be required between mine operators or other blasting operations and 
the Air Force to ensure that radio frequencies used for mining are not used by Air Force aircraft during training.  Modified 
Alternative A noise level changes in PR-1, PR-3, and PR-4 from a DNL of <45 dB DNL to between <45 dB DNL to 48 dB would 
not normally be noticeable but could be perceived as an impact, though noise levels would be below the USEPA-identified 
DNL of 55 dB, which is a noise protective of the public health and welfare.   
An average of 6 to 9 low-level overflights would be experienced at any given location under a Low MOA. Approximately one 
sonic boom could be experienced at any given location under the airspace during LFEs, 1 to 3 days per quarter, not to exceed 
10 days per year.  Sudden noise or visual effects could impact ranching operations, especially when range stock are penned. 
The public expressed extensive concern about low-level overflight. Low-altitude overflight impacts include uncertainty, 
startle effects, and noise.  
The Air Force would continue the process within the Powder River A/B MOAs whereby ranchers have coordinated with the 
Air Force to identify temporary avoidance areas to reduce the potential for low-altitude aircraft impacts.  Sonic booms 
cannot be directed to avoid a location, although the schedule for LFEs would be published in advance. Chaff and flare 
impacts would not affect economic activity, although an individual finding a piece of chaff or flare plastic or wrapper residual 
material could be annoyed.  Emergency flight operations such as firefighting and air ambulance would continue under ATC 
emergency flight procedures.  No impact would be expected because the Air Force would expeditiously move training 
activities outside the required airspace to meet the emergency. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 14 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Socioeconomics, continued   

All mitigations noted for Modified Alternative A would 
apply to Modified Alternative B. If all the MOAs were 
activated at one time for military training, the training 
could impact an estimated 107 civilian aircraft flights daily 
under the airspace during Monday through Thursday. If all 
the MOAs were activated Friday morning, there would be 
approximately 36 civilian aircraft operations impacted. 
Modified Alternative B low-level impacts would occur 
under PR-2, PR-3, and PR-4. These impacts would be 
comparable to those described for Modified Alternative 
A. Modified Alternative B does not have airspace below 
FL180 under the PR-1, and Gap A ATCAAs.  This means no 
low-altitude overflights over existing or proposed mining 
operations in the area.  Ranching, tribal, other 
settlements, and recreational activities in the Billings-
Miles City-Gillette triangle are not overflown below FL180. 
Any given location could experience an average of one 
sonic boom per LFE day, 1 to 3 days per quarter, not to 
exceed 10 days per year. During LFEs, there would be an 
estimated 88 civil operations impacted as described for 
Modified Alternative A. Impacts to other areas are as 
described for Modified Alternative A. 

All mitigations noted for Modified Alternative A would apply to 
Modified Alternative C. If all the MOAs were activated at one 
time for military training, the training could impact an 
estimated 80 civilian aircraft flights daily under the airspace 
during Monday through Thursday. If all the MOAs were 
activated Friday morning, there would be  approximately 27 
civilian aircraft operations impacted.  Modified Alternative C 
impacts include  adverse, low-level effects under PR-1, PR-2, 
and PR-3 Low MOAs. Modified Alternative C does not have 
airspace below FL180 under the PR-4 and Gap C ATCAAs.  This 
means that tribal lands, ranching, recreation, and other 
activities within this area would not experience low-altitude 
overflights.  During LFEs, 1 to 3 days per quarter, not to exceed 
10 days per year, an estimated 74 civil operations in MOAs 
could be expected to be impacted by delays of up to 4 hours. 
Impacts to other areas are as described for Modified 
Alternative A. 

Under the No-Action Alternative, 
training would continue as it is now, 
including low-level overflights in 
Powder River airspace with an 
estimated 7 civilian operations 
impacted daily and no change in 
socioeconomic effects. 
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Table ES-4.  Summary of Impacts by Resource (Page 15 of 18) 
Environmental Resource Modified Alternative A  

Environmental Justice  
(EIS Section 4.10) 

Native Americans typically account for between 86 and 96 percent of the minority populations within the counties in the area of 
effect. Under PR-1, the minority and low-income population concentrations are on the Northern Cheyenne Reservation and portions 
of the Crow Reservation. PR-4 overlies portions of the Standing Rock and Cheyenne River reservations, but does not directly overly 
major population centers on these reservations.  FEIS mitigations exclude overflight below 12,000 feet MSL of the Northern Cheyenne, 
Standing Rock, and Cheyenne River Reservations.  Noise conditions under the four reservations would not exceed 48 dB DNLmr. Within 
PR-1, there are 12,316 persons, of whom 4,560 are minority, 1,391 live below the poverty level, and 2,788 are children. Nearly all of 
the minority persons potentially affected by low-level overflights reside on portions of the Crow Reservation.  
The uncertainty of low-level overflights and the average of 6 to 9 low-level overflights of 2,000 feet AGL within 0.25 mile of the aircraft 
flight track at any given location under the Low MOAs are identified as adverse impacts to the general human population under the 
proposed Low MOA airspace. The PR-1A, PR-1C, and PR-1D MOAs overlie portions of the Crow Reservation that have a minority 
population in excess of 50 percent.  If there is an adverse impact not adequately or acceptably mitigated, such as by the proposed 
mitigations in Section 2.3.1, there would be a potential for a disproportionately high and adverse effect on that  population (Air Force 
1997b).  
Traditional cultural properties, battlefield sites, archaeological sites, and landscape areas that have been identified as probable sacred 
sites are beneath the proposed airspace.  Throughout the year, many Native Americans visit these and other sacred sites for spiritual 
ceremonies, vision quests or other cultural activities.  If these ceremonies were to occur during the 10 days per year when a sonic boom 
could be heard or at a location and time when a low-level overflight would occur, an average of 6 to 9 times per year, there would be a 
startle effect and the potential to disrupt activities at sacred sites and to disturb participating tribal members. Youth populations 
potentially impacted by low-level overflights are concentrated on the Crow Reservation under PR-1.  Reaction to an estimated 6 to 9 
low-level overflights per year or a sonic boom during the 10 days per year of LFEs could temporarily disrupt classrooms but would not be 
expected to have long-term learning or health effects upon children.  
The Air Force is continuing Government-to-Government consultations and has committed to coordinating flight schedules and 
avoidance areas with affected tribes to reduce the potential for effects to identified sacred sites or ceremonies at specific times of year.  
Advance coordination between the Air Force and the tribes on scheduling LFEs could address potential effects from sonic booms on the 
larger ceremonies conducted under the airspace.  Despite these consultations, there is the potential that small, individual, or 
unidentified ceremonies could be disturbed. The potential exists for such disturbance to be perceived as an adverse effect to these 
Native American cultural resources.   
Modified Alternative A could produce annoyance from visual and audible intrusion and annoyance to persons on the Northern 
Cheyenne, Standing Rock, or Cheyenne River Reservations. The level of effect would not be expected to have a negative effect on 
human health or the environment that is significant, unacceptable or above generally accepted norms.  
The mitigations identified in Section 2.3.1 and the Programmatic Agreement adequately mitigate impacts to less than significant under 
NEPA and resolve or avoid adverse effects under NHPA.  Consequently, Modified Alternative A with the specified mitigations would 
not result in disproportionately high and adverse impacts within the context of environmental justice. 

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 16 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Environmental Justice, continued   

The western one-third of the Standing Rock Indian Reservation and the 
northwest corner of the Cheyenne River Reservation would be located 
beneath the PR-4 Low MOA.  An estimated annual average 6 to 9 low-level 
overflights at any given location could be experienced under the PR-4 Low 
MOA.  Should this alternative be selected, and without changes to flying 
protocols, areas overflown on these two reservations would experience a 
change in the noise and visual setting as described for PR-1 under Modified 
Alternative A.  The minority population under PR-4 is much less than under 
PR-1. Tribal members of the Cheyenne River Reservation and Standing 
Rock Reservation who live on the reservations and under the PR-4 Low 
MOA would be impacted by the uncertainty and actual low-level 
overflights comparable to the impacts described for the portions of the 
Crow Reservation under Modified Alternative A.  
Schools would be considered a compatible land use although infrequent 
low-level overflights may temporarily disrupt learning.  No other health or 
environmental conditions have been identified that could adversely impact 
children. 
Modified Alternative B has no overflight below 18,000 feet MSL (FL180) of 
the Crow or Northern Cheyenne Reservations, so there would be no 
anticipated adverse effects to these reservations.  
The Air Force is continuing Government-to-Government consultations and 
has committed to coordinating flight schedules with affected tribes to 
avoid ceremonies at identified sacred sites at specific times of year.  
Advance coordination between the Air Force and the tribes on scheduling 
LFEs could address potential effects from sonic booms on the larger 
ceremonies conducted under the airspace.  There is the potential that 
small or individual ceremonies could be disturbed, and the potential exists 
for such disturbance to be perceived as an adverse effect to these Native 
American cultural resources.  Under Modified Alternative B there would be 
adverse effects to low-income and minority populations, as compared to 
Modified Alternative A or C, where adverse effects would be resolved or 
avoided under NHPA. Modified Alternative B, though, would not result in 
disproportionately high human health or environmental effects in the 
context of environmental justice. 

The population on the Crow Reservation under 
the proposed MOAs would be potentially 
subject to the uncertainty and an estimated 
average of 6 to 9 low-level flight operations at 
any given location annually., The Air Force 
would continue to work with tribes and 
agencies to identify and avoid, during specified 
periods, traditional cultural properties and 
other cultural sites.  Audible or visual intrusion 
into sacred sites and spiritual ceremonies 
conducted by Native Americans under the 
proposed airspace could be perceived as being 
adversely affected by training overflights at any 
altitude.   
Modified Alternative C has no overflight below 
18,000 feet MSL (FL180) of the Cheyenne River 
or Standing Rock Reservations, so there would 
be no anticipated adverse effects to these 
reservations. 
Impacts under the PR-1 MOAs of Modified 
Alternative C would be effectively the same as 
those for Modified Alternative A.  As discussed 
under that alternative, the mitigations 
identified in Section 2.3.1 and committed to in 
the Programmatic Agreement would resolve or 
avoid adverse effects under NHPA. 
Consequently Modified Alternative C with the 
specified mitigations would not result in 
disproportionately high and adverse human 
health and environmental effects in the context 
of environmental justice.  
 

The Air Force would continue to 
use the existing Powder River 
airspace, which does not directly 
affect Native American reservations 
or other areas where the 
populations of concern may be 
disproportionately represented. 
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Table ES-4.  Summary of Impacts by Resource (Page 17 of 18) 
Environmental Resource Cumulative 

Cumulative 
(EIS Section 5.0) 

Cumulative effects analysis considers the potential incremental impacts of the action when added to other past, present, and 
reasonably foreseeable future actions, regardless of which agency or person undertakes any such action. Potential 
cumulative projects in the region of influence include plans and permits to develop mineral reserves, including oil, gas, and 
coal reserves, and transportation of excavated resources. Other cumulative projects include the recent beddown of an 
additional B-52 squadron at Minot AFB, airspace actions in North Dakota and Utah, and potential addition of threat emitters 
and simulated targets to add realism to aircrew training.  
Airspace, Noise, and Safety 
The additional B-52 squadron has been included throughout the EIS as a baseline condition. Cumulative potential effects 
upon other airspace users or potential users have been included throughout this EIS, including impacts to airspace access 
and impacts to time-sensitive deliveries as a result of delays in transiting an active MOA IFR.  Training aircraft would be 
relocated from the airspace segment to accommodate IFR arrivals and departures to airports under the airspace. Delays up 
to 4 hours or re-routing could affect time-sensitive deliveries to existing or proposed mining, transportation projects, 
industrial development, or agricultural operations.  Limited communication and radar coverage, which impact safe civil 
aircraft operations and airports, would continue below 12,000 feet MSL in much of the proposed airspace.  The B-1 or B-52 
would randomly overfly at levels of 2,000 feet AGL or below approximately 2 to 4 percent of each low-level MOA during any 
training workday.  This low overflight and potential startle effect is not expected to significantly alter or cumulatively affect 
any development plan or resources within the region.  Infrequent sonic booms during LFEs not expected to interfere or 
cumulatively affect other ongoing or proposed activities.  Aircraft training overflight noise is expected to be random and 
would not cumulatively interact with construction sites. Coordination and communication with mining or other blasting 
related activities, such as new rail lines, would be required for safety to avoid significant cumulative impacts. No cumulative 
effects to noise or safety from PRTC would be expected in conjunction with other projects in the region of influence.   
Physical Sciences and Air Quality 
Mineral excavation and transportation line construction could potentially impact large amounts of soil and water resources 
and could contribute to air quality impacts.  Separate environmental analyses, prepared for the projects, will document 
impacts and mitigations.  Potential construction of emitter sites would not be expected to have an impact on soils, water, or 
air quality resources. No threat emitters are proposed as part of PRTC and any threat emitters on 15-acre sites would be 
subject to environmental review. Siting criteria would include being near power for electricity to run the threat emitters, so 
no air quality effects from generators would be anticipated.  Aircraft overflights do not produce an amount of emissions that 
could contribute to cumulative air quality impacts or result in discernible contributions to present or future nonattainment 
areas.  No cumulative effects are anticipated to physical resources or air quality as a result of the proposed PRTC.  

continued on next page… 
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Table ES-4.  Summary of Impacts by Resource (Page 18 of 18) 
Environmental Resource Cumulative 

Cumulative 
(EIS Section 5.0) (continued) 

Natural and Cultural Resources 
Mineral excavation and transportation line construction could impact natural and cultural resources.  Construction and other 
ground-disturbing projects could impact tribal lands and cultural resources.  Separate environmental documentation would 
assess direct and indirect impacts of these projects.  Cultural resources on tribal lands experiencing construction or other 
ground-disturbing effects could be impacted directly as a result of other projects in the region of influence.  Some cumulative 
effects could occur from infrequent low-level overflights in conjunction with extensive planned mineral operations on tribal 
lands.  Potential construction of emitter sites would not be expected to have a cumulative impact in conjunction with large 
scale mining projects based on the relatively small size of the emitter sites and the need for sites to be on an open rise where 
they could project out as far as possible. Emitters would be located to avoid environmentally sensitive areas and would not be 
expected to cumulatively contribute to disturbance of natural or cultural resources.   
Land Use, Socioeconomics, and Environmental Justice 
Substantial construction projects in the region of influence would alter employment patterns in areas of mineral development 
or transportation projects.  Construction projects and additional large-scale mining would contribute to regional employment 
while changing the nature of the economy.  Agreements regarding construction and operation jobs for tribal members could 
improve economic opportunities for minority and low-income populations.  Temporary avoidance areas would be established 
over construction sites where tall cranes or helicopters would be used in the construction.  Permanent avoidance areas would 
be mapped for tall structures such as smokestacks or wind generation machines.  Cumulative impacts from overflight in 
conjunction with mining operations would not be anticipated. Low-level overflight and associated hunting and other recreation 
continue throughout the area overlain by the existing Powder River A/B MOAs. The fact that recreation occurs in areas of 
current low-level overflights suggests that the actual military aircraft overflight impacts could be less than the uncertainty of an 
average of 6 to 9 low-level overflights per year.  For all environmental resources except civilian air operations and cultural 
resources to which impacts would occur, the establishment of the PRTC in combination with any other ongoing activity by 
federal or other agencies or enterprises would not be expected to cumulatively impact environmental resources. 
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COVER SHEET 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

FOR POWDER RIVER TRAINING COMPLEX (PRTC) 
a. Responsible Agency:  United States Air Force (Air Force) 

b. Cooperating Agency:  Federal Aviation Administration (FAA) 

c. Proposals  and  Actions:    This  Final  Environmental  Impact  Statement  (EIS)  analyzes  the  potential  environmental 
consequences of a proposal to improve airspace for training, primarily, B‐1 aircrews at Ellsworth Air Force Base (AFB), South 
Dakota,  and  B‐52  aircrews  at Minot  AFB,  North  Dakota.    PRTC  alternatives  have  been  modified  in  this  Final  EIS  to 
incorporate mitigations in response to public, agency, and tribal comments from the proposal presented in the 2010 Draft 
EIS. The modified proposal  incorporates mitigations designed to avoid, minimize, rectify, or otherwise reduce anticipated 
impacts.  The  existing  Powder  River  airspace  no  longer  supports  realistic  training  missions  with  the  bombers’  new 
communication and networking capabilities, targeting capabilities, optical target tracking capabilities, smart weapons, and 
threat distances from opposing weapons.  The proposed PRTC would provide for realistic training altitudes, employment of 
chaff and defensive flares, and simulation of realistic combat. The Final EIS evaluates Modified Alternatives A, B, and C, and 
the No Action Alternative.    

d. Inquiries:  For further information on this Final EIS, contact Ms. Judith Keith, AFCEC/CZN, 2261 Hughes Avenue, Ste 155, 
JBSA Lackland AFB, TX 78236‐9853 

e. Designation:  Final Environmental Impact Statement 

f. Abstract:  This Final EIS has been prepared in accordance with the National Environmental Policy Act.  Extensive time 
has been spent identifying and incorporating mitigations to address public, agency, and tribal comments on the Draft EIS. 
Mitigations  include  improved communication,  issuance of NOTAMs  to announce MOA activation and deactivation, MOA 
boundary adjustments,  identification of  specified avoidance areas, capping military  training at or below Flight  Level  (FL) 
260,  relocating  training aircraft  from a MOA  to allow  Instrument Flight Rules  (IFR) arrival and departure  to airports, and 
relocating  training aircraft  to allow  for  life  flight,  firefighting, or other emergencies.   Training aircraft would have  recall 
capabilities prior to the activation of any PR‐1A, 1B, 1C, 1D, or PR‐3 Low MOA for Modified Alternative A or C or prior to the 
activation of any PR‐3 or PR‐4 Low MOA for Modified Alternative B.  Any given location under an activated low MOA could 
experience an estimated annual average of 6 to 9  low‐altitude overflights at or below 2,000 feet AGL, but not below 500 
feet AGL. The  low‐altitude overflights would  result  in noise,  startle effects, and an uncertainty of when  such overflights 
could occur. Restrictions on  supersonic  flight  to not more  than 10 days per year when approximately 20 aircraft would 
participate in a Large Force Exercise (LFE) would reduce the potential for sonic booms to an estimated average of one per 
LFE day experienced at any given  location under or near the airspace.    If all the published airspaces were activated on a 
weekday and a pilot chose not  to depart or arrive  IFR and/or chose not  to  fly see‐and‐avoid  in an active MOA, up  to an 
estimated 91, 107, or 80 civil flights under Modified Alternative A, B, or C, respectively, could be impacted by rescheduling 
or by ground hold from a few minutes up to 4 hours.   The Air Force would make  information available, continue to work 
with ranchers and others to establish temporary avoidance areas, and train at  low altitudes early  in a mission to address 
socioeconomic concerns, such as  those of hunters and other  recreationalists. Avoidance areas, MOA altitude  limitations, 
and  continuing  Government‐to‐Government  consultations  address  tribal  member  concerns  about  low  overflight.  The 
Standing Rock, Cheyenne River, and Northern Cheyenne Reservations would not be overflown below 12,000 feet MSL with 
Modified  Alternative  A  or  C. With Modified  Alternative  A  or  C,  residents  on  portions  of  the  Crow  Reservation would 
experience an average of 6 to 9  low‐altitude overflights per year.   Under Modified Alternative B, residents on portions of 
the Standing Rock and Cheyenne River Reservation would experience comparable low‐altitude overflights. Avoidance areas 
and schedules address some of these potential impacts and avoid disproportionate health impacts.  This Final EIS addresses 
environmental  consequences  for  airspace/air  traffic,  noise,  safety,  air  quality,  physical  and  biological  sciences,  cultural 
resources,  land  use,  socioeconomics,  and  environmental  justice,  and  also  discusses  cumulative  actions.    The Air  Force‐
preferred alternative, Modified Alternative A, would meet the purpose and need and allow aircrews to train  in a realistic 
combat environment to increase aircrew combat capability and survivability. 
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1.0 PURPOSE AND NEED 

The overarching purpose of any military force is to be able to successfully conduct combat 
operations. To accomplish this purpose, the military force must train often and realistically. A 
trained military force is essential to support national policy and security objectives. Capabilities 
in the air and capabilities in space can rapidly provide the national command structure a full 
range of military options to meet national objectives and protect national interests.  

1.1 INTRODUCTION 
B-1 and B-52 aircraft have the range to reach and remain near a target area, combat capability 
to carry a variety of munitions, sensors for specific targets, responsiveness to be at the scene 
when needed, and flexibility to relocate and respond to time-sensitive targets. These 
capabilities make United States (U.S.) Air Force bombers flown by trained aircrews a key asset 
in national defense. 

The 28th Bomb Wing (28 BW), based at Ellsworth Air Force Base (AFB), South Dakota (SD), 
currently manages and trains in military training airspace overlying parts of the states of South 
Dakota, Wyoming, and Montana. The 5th Bomb Wing (5 BW), based at Minot AFB, North 
Dakota, also trains in the existing military training airspace. As described in Section 1.4 of this 
Environmental Impact Statement (EIS), this airspace does not meet mission training needs for 
current and projected combat conditions. The 28 BW is proposing effective and realistic military 
training airspace to support training primarily for B-1 and B-52 bomber aircrews assigned to 
Ellsworth AFB, South Dakota, and Minot AFB, North Dakota. These proposed changes include 
adjusting the boundaries of existing airspace, creating new airspace, improving pilot training 
realism, and deploying defensive countermeasures (chaff and flares) in the new airspace. 
Collectively, these proposals constitute the Powder River Training Complex (PRTC). 

PRTC has been proposed to improve support for missions and tactics. As described in 
Section 1.5, PRTC would enable pilots to more readily “train as they will fight.” PRTC would 
create training airspaces to realistically train for existing and expected combat conditions. The 
PRTC training airspace would provide aircrews the ability to develop conditioned responses to 
threats and provide additional space for realistic combat training maneuvers. PRTC would 
improve support for maneuvers and tactics and would improve aircrew combat success and 
survivability as mission capabilities evolve in response to national security objectives and other 
global missions. 

This EIS addresses potential environmental consequences that could result from proposed 
implementation of PRTC. 

1.2 PRTC EIS DEVELOPMENT 
In August 2010, in accordance with the National Environmental Policy Act (NEPA) and its 
implementing regulations, the Air Force released a Draft EIS (DEIS). The DEIS presented the 
potential environmental consequences of the Air Force’s proposal to improve training for 
primarily bomber aircrews assigned to Ellsworth AFB and Minot AFB. The DEIS Proposed Action 
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and alternatives, including the No-Action Alternative, were called the “Powder River Training 
Complex.” 

As a result of public and agency comments received during the DEIS review, the 100-day public 
comment period, and the Federal Aviation Administration (FAA) aeronautical review process, 
the Air Force, FAA, other federal and state agencies, and tribal governments have been 
consulting to mitigate concerns while continuing to meet national defense training 
requirements.  The Air Force has participated in continued communication, consultation, 
and/or meetings with state agencies and tribal representatives from 2008 through 2014.  
Consultation and coordination on the environmental and related impacts will continue beyond 
completion of the EIS. 

Subsequent to the release of the DEIS for public comment, the Air Force held 19 public hearings 
and completed consultations with federal and state agencies and the Native American tribes 
with reservations underlying the proposed airspace. Public comments and consultations 
assisted the Air Force in identifying mitigations that would avoid, minimize, rectify, or otherwise 
reduce anticipated impacts. These mitigations were integrated into the DEIS alternatives 
carried forward for analysis in the Final EIS (FEIS) as modified alternatives.  These modified 
alternatives, developed in the four years since the DEIS was issued, are designed to address 
many agency,  public, and tribal concerns.   

The result is the three modified alternatives set forth in this FEIS. The modified alternatives 
incorporate mitigations that address numerous areas of public, agency and tribal concern, 
including: 

• Commercial and General Aviation Aircraft Operations 

• Tribal Reservation Lands 

• Cultural and Historic Areas 

• Communities and Ranching Operations  

Chapter 2.0 of this FEIS describes the Modified Alternative A, Modified Alternative B, Modified 
Alternative C, and the No-Action Alternative. Chapter 4.0 analyzes the environmental 
consequences of these alternatives. The Modified Alternative A is the Air Force’s Proposed 
Action and preferred alternative.  

1.3 OVERVIEW 
Bomber aircrews need to train to continue to serve as a key asset to national defense, and 
training requires, among other things, airspace with the proper dimensions and characteristics. 
Historically, the two B-1 squadrons at Ellsworth AFB and the two B-52 squadrons at Minot AFB 
have used the Powder River Military Operations Area (MOA) and low-level Military Training 
Routes (MTRs) to train to meet national defense requirements. Due to several factors, 
expanded in Section 2.10, the current airspace is inadequate for mission needs. The purpose of 
the Modified Alternative A is to establish and configure airspace needed for B-1 and B-52 
training. B-1 and B-52 aircraft have received substantial system upgrades that necessitate, in 
addition to mission requirements, training airspace with certain size and topographic contour 
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characteristics. Adjustments in the current airspace are needed to accommodate aircraft and 
threat systems, which now have longer range and higher altitude capabilities; fuel conservation, 
which has become increasingly important and necessitates shorter sortie durations; low-
altitude training and targeting sensor training, which require more diverse airspace; an increase 
in the types of missions; and complex multi-mission training required as a result of combat 
experience.  

The Air Force needs to improve airspace assets for required training primarily by the two B-1 
squadrons stationed at Ellsworth AFB, and the two B-52 squadrons stationed at Minot AFB. The 
existing Powder River airspace can no longer support realistic training missions for these four 
squadrons. This airspace also supports training missions for two B-1 squadrons at Dyess AFB, 
two B-2 squadrons at Whiteman AFB, two B-52 squadrons at Barksdale AFB, one RC-135 
squadron at Offutt AFB, as well as many other military units. The proposed training airspace 
improvements, collectively referred to as PRTC, would increase the amount and quality of local 
airspace available as training assets primarily for B-1 and B-52 aircrews. PRTC would improve 
training through: 

• Establishing new airspace and modifying existing airspace in the region of Ellsworth AFB 
and Minot AFB 

• Providing for complex multi-mission training in the new and modified airspace 

• Permitting defensive training with chaff and flare countermeasures in the new and modified 
airspace  

• Providing for realistic Large Force Exercises (LFEs) with various aircraft types for 1 to 
3 days per quarter, an expected total not to exceed 10 days per year 

• Authorizing supersonic flight for the B-1s above 20,000 feet mean sea level (MSL) in the 
new and modified airspace to be scheduled only during the not more than 10 days per 
year of LFEs 

• Authorizing other military units with fighters to conduct supersonic flight above 
10,000 feet above ground level (AGL) in the new and modified airspaces to be scheduled 
only during the not more than 10 days per year of LFEs 

Figure 1-1 describes the bases, training, and range assets considered for B-1 and B-52 training 
and summarizes some of the key considerations used in the alternatives identification process 
described in Chapter 2.0. Airspaces such as the Tiger, Devils Lake, Hays, and Lake Andes MOAs 
were created and configured for Cold War era missions. These airspaces do not have the 
dimensions, altitude structure, or electronic capabilities to meet today’s or tomorrow’s 
warfighting requirements or for training to meet ongoing and future Overseas Contingency 
Operations.  

Airspaces such as the Mountain Home Range Complex (MHRC), Utah Test and Training Range 
(UTTR), and Nevada Test and Training Range (NTTR) are excellent ranges with updated 
electronic and target capabilities; however, they are distant from B-1 and B-52 bases. In 
addition, the realistic training offered by these ranges leads to intensive use for both test and 
training missions by locally based aircraft, which are given priority over Ellsworth-based aircraft 
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to use the ranges. The crowded use and lack of priority severely limit access for bomber 
training. This limited access, combined with the distance from B-1 and B-52 home bases, makes 
it difficult to conduct realistic training and maintain bomber aircrew proficiency. 

Existing training airspace and range assets are inadequately configured, excessively distant, 
and/or inconsistently available to support the needs of the B-1s and B-52s from Ellsworth AFB 
and Minot AFBs, respectively. The proposed PRTC would provide appropriately configured local 
airspace which would be consistently available and alleviate most of the constraints on realistic 
B-1 and B-52 training. 

1.4 PURPOSE OF PRTC 
The purpose of the proposed PRTC is to provide local airspace that would support primarily 
Ellsworth and Minot AFBs with the capability to adequately train aircrews and ensure their 
readiness to succeed and survive in combat while mitigating, to the extent possible, agency, 
tribal, and public concerns. No bombing range is proposed for this action. The Modified 
Alternative A would provide adequate airspace to provide capabilities necessitated by the 
following factors.  

The B-1 and B-52 capabilities and combat missions have 
changed and expanded in recent years. Technological 
upgrades to B-1s and B-52s have resulted in the need for 
responsive, improved training. B-1 upgrades include new 
target acquisition capabilities, new communication and 
networking capabilities, new laser targeting capabilities, 
new optical target tracking capabilities, and new smart 
weapons. B-1 and B-52 technological upgrades require 
training time for aircrews to be proficient in these 
capabilities and mission requirements. Expanded local 
airspace would permit aircrews to use their flight time in 
productive training rather than on unproductive 
commuting to distant training ranges. The B-1 is the only aircraft in the U.S. with the ability to 
remain over targets for an extended period and rapidly respond to precisely employ any of a 
broad array of munitions on multiple separate targets spread across a large area. Missions and 
tactics assigned to the B-1 include Close Air Support, Time-Sensitive Targeting, distant target 
identification, and networking with multiple aircraft and ground assets. The B-1 continues to have 
a role as the only U.S. bomber capable of high-speed, low-level penetrations for a breadth of 
worldwide missions.  

The number of users has increased. Minot AFB, a frequent user of the current Powder River 
airspace, has added a second B-52 squadron. Minot’s Operations Group commander estimated 
that their training airspace needs would increase by 70 to 80 percent. Expanding the Powder 
River MOA airspace into several airspace sections would permit simultaneous airspace use by 
both Minot’s squadrons, as well as Ellsworth AFB B-1 squadrons. 

 
Since 9/11, the Air Force has evolved 
multiple new roles and responsibilities 
for the B-1, including support for 
Nontraditional Intelligence, Surveillance, 
and Reconnaissance. 
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Figure 1-1.  Regional Location of Existing Powder River Airspace and Remote Training Airspaces and Ranges 
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Training must mirror combat to the greatest extent possible, and airspace and range training 
needs to provide the opportunity for realistic, effective training operations. As noted in  
Figure 1-1, the existing local and remote airspace and range assets available to the B-1s from 
Ellsworth AFB and B-52s from Minot AFB are either not configured for current B-1 or B-52 
mission training or, if configured for current training, the airspaces are distant from Ellsworth or 
Minot and heavily scheduled for training locally based aircraft. For bomber training, these 
airspace assets suffer from substantial limitations and/or deficiencies.  

Several range improvements under the existing Powder River airspace include threat emitter 
upgrades, a simulated urban area, a ground laser pointer, and the addition of an improvised 
explosive device simulation area. As a result of these ongoing and potential upgrades, the 28th 
Operations Group Commander anticipates that bomber and fighter aircraft with high-fidelity 
targeting sensors containing substantially expanded video and electronic targeting capabilities 
would use the training airspace. Additionally, RC-135 squadrons have expressed interest in 
increasing their use of Powder River assets. Expansion of the airspace would allow these units 
to schedule and access these improved training aids. 

Aircraft and threat systems now have longer range and higher altitude capabilities. The 
current Powder River airspace was designed when ground threats had ranges of 25 nautical 
miles (NM) or less and air-to-air radars had ranges of less than 35 NM. Today, ground threats 
have ranges that exceed 100 NM and air-to-air radar ranges have more than doubled. Due to 
these advances in threat systems and aircraft capabilities, bomber aircraft have current mission 
requirements to employ at greater distances from targets and/or threats. Training scenarios 
using modern threats in Powder River’s current airspace do not have areas for aircraft 
marshalling or areas for full tactical maneuvers outside of simulated threat ranges. To 
realistically train against these threats and to integrate better with modern aircraft requires 
more airspace. 

The current Powder River airspace supports training from the surface up to Flight Level (FL) 450 
(i.e., 45,000 feet MSL) and provides opportunities for aircrews to maintain limited proficiency 
with simulated attack and ground-based defense systems. Aircrews simulating air-to-surface 
attacks within the existing airspace cannot train with defensive chaff and flares and cannot 
train with maneuvers that could break the sound barrier. Current fighter and bomber 
engagements cannot be realistic because the aircrews must break off the simulated fight rather 
than momentarily exceed the sound barrier, since supersonic flight is not authorized in the 
existing training airspace. 

The proposed airspace would permit aircraft preparing to exercise battlefield tactics to include 
supersonic speeds during the not more than 10 days per year of previously published and 
publically announced LFEs. The airspace would provide enough space for realistic and modern 
training scenarios, and flights could conduct training using required safe separation criteria. 
The proposed airspace configuration provides for high and low training altitudes, 
employment of chaff and flares, and improved use of existing electronic combat simulation. 
More importantly, the airspace size allows multiple aircraft types to conduct air-to-air and air-
to-ground engagements with simulated deployment of air-to-air or air-to-ground munitions. 
Training aircraft would continue to commute to ranges approved for actual munitions 
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deployment. Airspace expansion would allow aircrews to train in a realistic combat 
environment, which would increase their overall combat capability and survivability. Realistic 
multiple aircrew training would especially occur during quarterly 1- to 3-day LFEs when 
various aircraft types would train as they fight.  

Increase combat readiness training results from improved fuel efficiency. Fuel continues to be 
one of the Air Force’s largest expenses, and the Air Force actively seeks opportunities to 
maintain or increase readiness while realizing fuel efficiency or reduced fuel costs.  The current 
local airspace supports less than 50% of the sorties required to maintain combat readiness.  The 
PRTC airspace described in this EIS would allow more than 85% of the sorties required for 
readiness to use the PRTC training area.  This would greatly reduce the need to use airspace 
farther from the base, which would save an average of 3 hours per non-local sortie of 
unproductive transient time and result in significant improvement both to training quality and 
quantity.  This increased readiness is valued at more than $24 million per year. Some training at 
other locations will still be needed to accomplish training requirements that are not part of this 
proposal, such as dropping ordnance on ranges. 

Low-altitude training and targeting sensor training requires more diverse airspace.  
Operations require low-altitude training and targeting sensor use for B-1 and fighter aircraft. 
Additionally, B-52 aircraft recently received advanced targeting sensors and began training with 
them. For this the Powder River airspace requires expansion and modification to meet these 
diverse training needs. 

B-1 aircrews require proficiency in low-altitude unguided munitions employment, low-altitude 
ingress and egress, and terrain-following procedures to 500 feet AGL. Low-altitude flight 
remains a requirement to support show-of-force and show-of-presence passes in combat 
operations. For the purposes of this analysis, low-altitude overflight is defined as 2,000 feet AGL 
to a minimum of 500 feet AGL.  Aircrew proficiency remains a critical aspect of low-altitude 
operations, and low-altitude employment proficiency continues to constitute a significant 
portion of required B-1 training. However, after a few years of using the existing Powder River 
MOAs for low-altitude training, aircrews become overly familiar with the terrain and thus, 
training becomes memorized. Expanding the airspace would provide varied and different 
terrain for training, which in turn would permit more challenging scenarios. Sectioning of the 
proposed airspace into multiple MOAs simulates the sector control airspace measures currently 
used in combat operations, which would also add to training realism. Avoidance areas within 
the proposed airspace can be used to simulate combat threat avoidance. The current Powder 
River airspace cannot support all of these training missions. 

Some B-52 units also have requirements for low-altitude proficiency. They maintain 
proficiency in low-altitude, counter-sea, and mine-laying operations. B-52 low-altitude training 
is currently limited to no lower than 1,000 feet AGL. 

Advanced sensors on the bombers permit target acquisition at greater distances, and training 
with these sensors requires increased airspace. Current combat operations require aircraft to 
use the targeting sensor to search for improvised explosive devices, to escort ground convoys, 
and to gather intelligence. Similar to low-altitude training, “sensor targets” become memorized 
over time. The proposed airspace expansion would permit a three-fold increase in targeting 
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sensor training opportunities with additional “ground space” to find and track new targets. 
Both the B-1 and B-52 require a wide range of practice targets to remain proficient in targeting 
sensor operations. 

Combat readiness has demonstrated a requirement for complex multiple mission training. In 
combat, B-1s are often launched fully loaded and set up to orbit a battlefield area with a variety 
of munitions near the expected action. B-1s are the weapon of choice in combat where they 
can be called on to target everything from an enemy mobile SCUD missile minutes from 
launching to an enemy pinning down a Sea, Air, Land team on a hilltop to a weapons cache 
found by a Special Operations team. B-1 aircrews must be trained to be experts in every 
potential B-1 mission. Training the B-1 four-man aircrew to accomplish these multiple new and 
existing assignments, often on the same mission, requires dynamic, realistic training airspace. 
The expanded B-1 capabilities and the aircraft’s performance mean that one or two B-1s 
require all the current Powder River for a realistic training mission. The B-1 operational wing at 
Ellsworth AFB does not have adequate airspace to train aircrews for present and future training 
requirements. The B-52 operational aircraft at Minot AFB face comparable training limitations.  

Airspace and ground assets must be integrated into a local training complex accessible to 
Ellsworth AFB and Minot AFB with the opportunity for multiple missions training. The capability 
to launch more local training flights would permit aircrews to fulfill requirements for combat 
readiness because a higher proportion of training time per flying hour would be spent in multi-
mission training for today’s and tomorrow’s conflicts. B-1 aircrews cannot accomplish the array 
of expanded training requirements while commuting to remote training complexes, and these 
remote training complexes have limited availability. Commuting and availability further reduce 
flexibility and efficiency. 

B-52s from Minot AFB face the same training challenge. B-52 aircrews must fulfill a broad range 
of missions, with new missions for electronic suppression and smart weapons arising from the 
Overseas Contingency Operation. This varied array of missions include strategic attacks, 
counter land-and-air, and preparation for deployment with the Aerospace Expeditionary 
Forces. Meeting these requirements demands efficient and effective use of limited available 
training hours. As with the B-1s, the B-52s must train in an airspace complex located and 
configured to provide a high proportion of training and minimal low-value commuting time. 
Such a complex would permit Minot AFB to generate quality local sorties and fulfill training 
requirements for combat readiness. 

1.5 NEED FOR PRTC 
The Air Force needs to overcome the limitations and 
deficiencies described in Section 1.4. The bombers’ new 
capabilities and 21st century missions need extended 
horizontal airspace size and capacity to adequately support 
necessary B-1 and B-52 training. Expanded local airspace 
would allow aircrews to fulfill needed training. 

Figure 1-2 presents an overview of the modular nature of the 
proposed PRTC and describes the proposed airspace segments 

The existing Powder River airspace 
includes the Powder River MOAs, 
associated Air Traffic Control 
Assigned Airspace (ATCAA), and an 
array of electronic threats and 
simulated targets. 

The proposed PRTC builds upon the 
existing Powder River airspace and 
adds and reconfigures MOA and 
ATCAA assets to meet today’s and 
tomorrow’s training needs. 
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of the PRTC. The summary of factors that drive the need to implement the proposed airspace is 
presented in Table 1.5-1.  

Table 1.5-1.  Summary of Factors That Establish the Need for 
Expanded Local Airspace 

1. B-1 and B-52 missions, aircraft advanced technology capabilities, and training requirements have increased 
and will continue to increase, and the existing Powder River airspace cannot accommodate these 
requirements. 

2. Commuting consumes limited available aircrew and aircraft flying hours without accomplishing essential 
training, and distant complexes that theoretically could provide needed training with long commutes have a 
limited accessibility because locally based aircraft and other users have priority. 

3. Flight hours spent commuting consumes excessive fuel and require extensive on-ground maintenance hours 
for airframes to be ready for the next mission. Commuting long hours to training missions forces aircraft 
inspections and maintenance sooner than the same number of local training missions. This results in a 
reduction in available airframes for aircrew training. 

4. Combat readiness requires complex multiple mission training, but the existing Powder River airspace 
accommodates approximately 46 percent of required B-1 aircrew training sorties and 31 percent of required 
B-52 aircrew training sorties. 

5. The existing Powder River airspace does not permit certain required training activities essential to today’s 
combat, such as supersonic flight, training in the deployment of defensive chaff and flares, diversified low-
altitude training, or LFEs.  

6. The number of users has increased, but the capacity of the existing Powder River airspace does not provide for 
multiple or dissimilar aircraft training with current sensors and weapon capabilities. 

7. The B-1 and B-52 aircrews currently face aircraft and threat systems with ranges far in excess of the existing 
Powder River airspace. Training must include detecting and reacting to such threats. 

8. The existing Powder River airspace has inadequate space and diversity to accommodate necessary B-1 and 
B-52 training requirements for combat readiness. 

LFE = Large Force Exercise 
 

Table 1.5-2 summarizes the improved training capabilities of the proposed PRTC depicted on 
Figure 1-2 and includes the section where the need is addressed in this EIS. Figure 1-3 provides 
an overview of the existing Powder River airspace.  

A comparison of Table 1.5-1 and Table 1.5-2 demonstrates that PRTC would provide bomber 
aircrews with adequately sized, configured, and available airspace to train as they would fight 
during worldwide deployment. The long time frame for any future bomber development places 
an even greater emphasis on B-1 capabilities and training. Bomber aircrews face reduced 
budgets, a reduced number of airframes, high aircraft utilization requirements, new multi-role 
taskings, and expanded capabilities to achieve U.S. military objectives. Bomber aircrews must 
train to be experts with their own weapons systems and to function as an integrated force 
package with other aircraft to leverage the capabilities of each weapon system and enhance 
survivability of the collective force. Expanding the existing Powder River airspace to form the 
PRTC would improve realistic combat training and increase flexibility and availability of limited 
resources and assets.  
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Table 1.5-2.  Summary of PRTC Purposes and Improved Training Capabilities 
1. Provides for aircrew training to implement and employ technology upgrades and fulfill both current and 

anticipated future operational requirements (Section 2.10.5). Addresses Need Factors 1, 4, 5, 6, 7, and 8 in 
Table 1.5-1. 

2. Enables aircrews to conduct diverse training missions while dramatically reducing commuting hours and issues 
of accessibility to remote ranges (Section 2.10.5) and provides locally available airspace with scheduling 
priority for bombers (Section 2.10.5.6). Addresses Need Factors 2 and 3 in Table 1.5-1. 

3. Enables maintenance turnaround of the aircraft to generate adequate training sorties (Section 2.10.5) and 
provides more efficient use of fuel resulting in realistic training to improve both training quality and quantity. 
Addresses Need Factors 2 and 3 in Table 1.5-1. 

4. Accommodates approximately 85 percent of required aircrew complex multi-mission training sorties for both 
B-1 and B-52 aircrews (Section 1.4). Addresses Need Factors 1, 4, 5, 6, 7, and 8 in Table 1.5-1. 

5. Increases the proportion of training time for new and diversified training requirements, including defensive 
chaff and flares, LFEs not to exceed 10 days per year, supersonic maneuvers only during LFEs, and diversified 
areas for low-altitude training (Section 2.10.4). Addresses Need Factors 1, 4, 5, 6, 7, and 8 in Table 1.5-1. 

6. Improves integrated aircrew combat training operations by quarterly support of realistic tactics using various 
aircraft types and expanded network based operations training (Section 2.8.4). Addresses Need Factors 4, 5, 6, 
7, and 8 in Table 1.5-1. 

7. Increases the availability of real world training at realistic distances for multiple, concurrent flights of aircraft 
from Ellsworth and Minot AFBs (Section 2.10.5). Addresses Need Factors 4, 5, 6, 7, and 8 in Table 1.5-1. 

8. Restructures and adds local airspace and capabilities to meet the training needs for the 28th Bomb Wing and 
Minot AFB 5th Bomb Wing aircrews (Section 1.4). Addresses Need Factors 1, 2, 3, 4, 5, 6, 7, and 8 in Table 
1.5-1. 

AFB = Air Force Base; LFE = Large Force Exercise; PRTC = Powder River Training Complex  
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Figure 1-2.  Modified Alternative A Airspace  
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Figure 1-3.  Existing Powder River Airspace

1.6 LEAD AND COOPERATING AGENCIES 
The Air Force is the proponent for the PRTC proposal and is the lead agency for the preparation 
of the EIS and the Section 106 consultation associated with the National Historic Preservation 
Act (NHPA). The FAA is a cooperating agency. As defined in 40 Code of Federal Regulations 
(CFR) §1508.5, a cooperating agency… 

means any Federal agency other than a lead agency which has jurisdiction by law over, 
or special expertise with respect to any environmental impact involved in, a proposal (or 
a reasonable alternative) for legislation or other major Federal action significantly 
affecting the quality of the human environment. 

Congress has charged the FAA with administering all navigable airspace in the public interest as 
necessary to ensure the safety of aircraft and the efficient use of such airspace. The FAA is the 
agency with jurisdiction by law and special expertise with respect to those portions of the PRTC 
proposal regarding changes in the configuration of the airspace and establishment of new 
airspace. The FAA is participating as a cooperating agency in this EIS. As a cooperating agency, 
FAA has participated in public hearings during preparation of this EIS. FAA’s input has been 
critical in developing the proposed airspace. Table 1.6-1 presents a list of relevant 
correspondence between the Air Force and the FAA (Appendix E). 
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Table 1.6-1.  Correspondence with the FAA 
From To Letter Date Subject 

Air Force FAA 28 September 2007 Request for participation by the FAA as a 
cooperating agency 

FAA Air Force 10 October 2007 Acceptance of participation as a cooperating 
agency 

Air Force FAA December 2013 Request FAA action on Aeronautical Proposal 

FAA Air Force 25 July 2014 
Aeronautical Study Consultations, Powder River 
Training Complex, Military Operations Area, 
14-AGL-06NR 

FAA = Federal Aviation Administration 

No charted airspace decision has been made or will be made prior to complete environmental 
review. The PRTC Modified Alternative A aeronautical proposal has been submitted by the Air 
Force to the FAA. The Air Force worked with the FAA to prepare this FEIS. The Air Force’s 
decision on the proposed PRTC will be documented in an Air Force Record of Decision (ROD). 
The Air Force will request FAA action on the airspace modifications and establishment of new 
airspace as recorded in the FEIS and ROD.  

The FAA has reviewed the aeronautical proposal submitted by the Air Force in accordance with 
FAA Order 7400.2K, Procedures for Handling Airspace Matters.   The FAA’s environmental policy 
and procedures are found in FAA Order 1050.1, Environmental Impacts: Policies and 
Procedures, and ensure FAA’s compliance with the requirements set forth in the Council on 
Environmental Quality (CEQ) regulations for implementing the provisions of NEPA (40 CFR 
1500–1508) and Department of Transportation Order DOT 5610.1C, Procedures for Considering 
Environmental Impacts.  The FAA’s federal action triggering NEPA is the charting of any airspace 
modification, as submitted in the aeronautical proposal. The Air Force’s goal in its cooperative 
effort with the FAA is for this EIS to fulfill the NEPA requirements of both agencies. 
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2.0 DESCRIPTION OF THE PROPOSED ACTION 
AND ALTERNATIVES 

2.1 ORGANIZATION OF THIS CHAPTER  
This chapter describes the Air Force proposal to expand and enhance existing Powder River 
training capabilities by establishing the Powder River Training Complex (PRTC).  Section 2.2 is a 
brief introduction to this Final Environmental Impact Statement (FEIS) with modified 
alternatives designed to respond to public and agency comments.  Section 2.3 presents the 
mitigation measures that are incorporated into the Modified Alternative A, Modified 
Alternative B, and Modified Alternative C.  Section 2.4 presents a background of the Air Force 
bases and existing training airspace.  Section 2.5 details the Modified Alternative A.  Sections 
2.6 and 2.7 describe the Modified Alternatives B and C, respectively.  Section 2.8 explains the 
elements common to all the action alternatives.  Section 2.9 explains the No-Action Alternative 
and describes the existing Powder River Military Operations Areas (MOAs) and the existing 
training assets under the established airspace.   

Section 2.10 details the multiple different types of bomber combat missions and threats for 
which bomber aircrews need to be trained.  Section 2.10 also describes the existing Powder 
River ground-based training assets and the required training for Ellsworth Air Force Base (AFB) 
and Minot AFB aircrews.  Section 2.11 explains the alternative selection criteria and the 
application of those criteria to develop the alternatives carried forward for analysis in this 
Environmental Impact Statement (EIS).  Section 2.12 describes public and agency involvement, 
including hearings on the August 2010 Draft EIS (DEIS) and resulting and subsequent public and 
agency comments.  Section 2.13 compares environmental consequences for each 
environmental resource under each alternative. 

2.2 INTRODUCTION 
The DEIS released for public comment described the Air Force’s proposal to expand and 
enhance the Powder River airspace to become the PRTC.  The training deficiencies, limitations, 
requirements for B-1 and B-52 aircraft, and similar issues were carried forward to this FEIS.  The 
DEIS (page 2-38, Section 2.4) provided an overview of the proposed action, including elements 
common to all action alternatives, and described three action alternatives that were developed 
in response to the defined training deficiencies.  Limitations on the current Powder River 
airspace, enhanced bomber technological capabilities, combat readiness training complexities, 
and increasing capabilities of threats to bombers establish the need for expanded local training 
airspace.  The alternatives discussed in the DEIS included Alternative A (Proposed Action) (DEIS, 
Section 2.5, pg. 2-50); Alternative B (DEIS, Section 2.6, pg. 2-66); and Alternative C (DEIS, 
Section 2.7, pg. 2-76).   

As explained in Section 1.2 of this FEIS, public comments and agency and tribal consultations 
assisted the Air Force in identifying mitigations that would avoid, minimize, rectify, or otherwise 
reduce anticipated impacts.  These mitigations were integrated into the DEIS alternatives to be 
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carried forward for analysis in the FEIS as modified alternatives.  Section 2.3 explains the 
mitigations incorporated into the FEIS. 

Table 2.2-1 presents an overview of the PRTC airspace components.  These airspace 
components are combined in various ways in the modified alternatives.  The FEIS Modified 
Alternative A is compared with the DEIS Alternative A in Section 2.3.2.  Sections 2.3.3 and 2.3.4 
compare the FEIS Modified Alternatives B and C with DEIS Alternatives B and C.  

Table 2.2-1.  Overview of Proposed PRTC Airspace Components  
MOA/ATCAA Description 

Powder River 1 
MOA/ATCAA complex 
(PR-1) 

Consists of PR-1A, PR-1B, PR-1C, and PR-1D MOAs, each of which would be 
stratified vertically into a Low MOA, a High MOA, and an ATCAA1,2 

Powder River 2 
MOA/ATCAA complex 
(PR-2) 

Consists of the PR-2 MOAs, which would be stratified vertically into a Low MOA, a 
High MOA, and an ATCAA1 

Powder River 3 
MOA/ATCAA complex 
(PR-3) 

Consists of the PR-3 MOAs, which would be stratified vertically into a Low MOA, a 
High MOA, and an ATCAA1 

Powder River 4 
MOA/ATCAA complex 
(PR-4) 

Consists of the PR-4 MOA, which would be stratified vertically into a Low MOA 
(Modified Alternative B only), a High MOA, and an ATCAA1,3 

Gap A MOA/ATCAA Separates PR-1 and PR-2, would consist of a Low MOA, a High MOA, and an ATCAA1 

Gap B MOA/ATCAA Separates PR-2 and PR-3, would consist of a Low MOA, a High MOA, and an ATCAA1 

Gap C MOA/ATCAA  Separates PR-3 and PR-4, would consist of a Low MOA (Modified Alternative B 
only), a High MOA, and an ATCAA1 

Gateway ATCAA Modified and expanded to create the Gateway West and Gateway East ATCAAs4 
Notes:  1. Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL; High MOA = altitudes from 

12,000 feet MSL up to, but not including 18,000 feet MSL; ATCAA = altitudes from 18,000 feet MSL up to 26,000 
feet MSL 

 2. PR-1 MOAs are included in Modified Alternatives A and C. Modified Alternative B does not include the Powder 
River 1 MOA. 

 3. Modified Alternative B includes a PR-4 and Gap C Low MOAs. Modified Alternative A and Modified Alternative C 
do not include a PR-4 and Gap C Low MOAs. 

 4. Gateway ATCAA does not include a MOA and consists of Gateway West and Gateway East ATCAAs. 

2.3  DEVELOPMENT OF THE MODIFIED ALTERNATIVES 
Modified Alternatives have been developed to address agency, tribal, and public environmental 
and aeronautical concerns about the proposal to expand and enhance the Powder River 
airspace to become the PRTC.  The PRTC would address the training deficiencies and limitations 
described in Chapter 1.0.  The Air Force conducted 19 public hearings on the DEIS during the 
public comment period from 20 August 2010 to 20 January 2011.  Issues and concerns 
identified during public, state and federal agency, and tribal consultation and communication 
were reviewed by the Air Force and the Federal Aviation Administration (FAA).  In coordination 
with the FAA, the Air Force has developed Modified Alternatives that include the following 
changes to the DEIS Alternatives. 
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2.3.1 MITIGATIONS INCORPORATED INTO THE FEIS MODIFIED 
ALTERNATIVES 

The FEIS Modified Alternatives, described in Sections 2.5, 2.6, and 2.7, incorporate multiple 
mitigation measures to address public, agency, and tribal concerns.  The mitigation measures, 
some of which were included in the DEIS, are:  

1. Commercial and General Aviation Aircraft Operations 

a. Limiting all PRTC activity to altitudes at or below Flight Level (FL) 260 to avoid some 
of the effect on aircraft utilizing high-altitude routing. 

b. Moving airspace boundaries back from Billings and Miles City, Montana (MT), 
Dickinson and Bismarck North Dakota (ND); and Hulett, Gillette, and Sheridan, 
Wyoming (WY) to facilitate Instrument Flight Rules (IFR) procedures at these 
airports.  

c. Dividing PR-1 into eight MOA segments to better enable arrivals and departures 
from local airports as well as to allow parts of the airspace to be used while other 
parts are avoided to reduce potential impacts on the ground.   

d. Providing reasonable and timely aerial access to underlying private or public use 
land.  Provisions are included in Section 4.1.3.1.4 to accommodate instrument 
arrivals/departures with minimum delay and for terminal Visual Flight Rules (VFR) 
and IFR operations. 

e. Supporting general aviation flight operations by raising the floor of PR-4 MOA and 
Gap C MOA from 500 feet above ground level (AGL) to 12,000 feet mean sea level 
(MSL) (the average surface elevation is 2,300 feet MSL, resulting in the average floor 
of 9,700 feet AGL). 

f. Reducing B-1 flight operations in the proposed PR-1, PR-3, and PR-4 MOAs by 
12 percent from that proposed in the DEIS in accordance with the Ready Aircrew 
Program (RAP).  (The RAP specifies the extent of training required by each aircrew 
member.) 

g. Providing adequate navigation for civil aviation by adjusting the proposed Gap MOA 
boundaries.  

h. Adjusting airspace boundaries to support navigation (such as the use of the global 
positioning system [GPS]) on Victor airways. 

i. Avoiding potential conflict with Victor Route 247 (V-247), an aircraft flight route 
between Sheridan, WY and Billings, MT, by adjusting the southwest border of the 
proposed PR-1B MOA/Air Traffic Control Assigned Airspace (ATCAA). 

j. Publishing information about when a MOA is active and when a MOA is no longer 
active to general aviation using FAA-established frequencies, phone lines, and 
websites. The proposed PRTC airspace would have published times of use on FAA 
aeronautical charts and websites (such as http://sua.faa.gov/sua/). The Air Force 
and FAA would continue coordination to enhance the situational awareness of 
aircraft operators as to whether PRTC low-altitude MOAs (airspace below 

http://sua.faa.gov/sua/�
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12,000 feet MSL) were active.  This would include practices, such as the use of 
existing data, equipment, and procedures, as well as integration of advancements in 
software and/or equipment. The procedures developed would also handle those 
nonparticipants (i.e., aircraft not participating in MOA training) operating IFR 
entirely within the PRTC while simultaneously supporting the expeditious 
completion of the training flight and the return of the affected airspace to Air Traffic 
Control (ATC). 

k. All PRTC training activity will be announced via Notices to Airmen (NOTAM).  PRTC 
published times of use would be available on FAA aeronautical charts and specified 
in the Air Force’s aeronautical proposal (Appendix A).  NOTAM information is 
available by dialing 1-800-WXBRIEF, online at https://www.1800wxbrief.com/, or 
https://pilotweb.nas.faa.gov/, or in-flight by contacting Flight Service. Training 
activity scheduled within published times of use will be announced by NOTAM not 
later than 2 hours prior to training use of the airspace. Training activity scheduled 
outside of the published times of use will be announced by NOTAM not later than 
4 hours prior to training use of the airspace. PRTC airspace would be activated by 
ATC, and when a flight is completed within a MOA, the airspace would be returned 
to ATC. For planning purposes, the airspace schedule will be entered into the 
Military Airspace Data Entry (MADE) system, no later than 1500 hrs (3:00 p.m.) 
Mountain Time the day prior to training use.  This information automatically feeds 
into the FAA’s Special Use Airspace Management System (SAMS), which 
disseminates information throughout the FAA, to the NOTAM system, and is 
available to the public via http://sua.faa.gov/sua. 

l. Scheduling of airspace outside of published times of use, and for airspace only used 
during LFEs, PRTC activity will be announced by NOTAM not later than 4 hours prior 
to use.  NOTAM information is available by dialing 1-800-WXBRIEF, going online at 
https://www.1800wxbrief.com or https://pilotweb.nas.faa.gov, or in-flight by 
contacting Flight Service. All PRTC training activity outside published times of use will 
be announced by NOTAM.   

m. Allowing ATC to vector IFR traffic through Low and High MOAs as soon as training is 
completed in an airspace segment. 

n. Although not regularly expected, where schedule changes require use of airspace 
outside of published times of use, the Air Force would inform Air Route Traffic 
Control Centers (ARTCCs) at least 4 hours in advance to facilitate issuance of a 
NOTAM. 

o. Establishing communication procedures to ensure the ability of the Air Force to 
recall the military aircraft from the low-altitude MOAs.  Controlling agencies would 
recall the low MOA airspace whenever necessary to allow IFR aircraft access to and 
from public-use airports under the proposed MOA. 

p. Establishing appropriate communication procedures to ensure the ability of the Air 
Force to control military aircraft and provide safe deconfliction with emergency 
flight operations and fire-fighting operations within the proposed airspace.  

https://www.1800wxbrief.com/�
https://pilotweb.nas.faa.gov/�
http://sua.faa.gov/sua�
https://www.1800wxbrief.com/�
https://pilotweb.nas.faa.gov/�
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q. Posting informational flyers and posters at public airports underlying the airspace 
with annual updates by the Ellsworth AFB Flight Safety Office as part of the Mid-Air 
Collision Avoidance Program at (605) 385-4419. 

r. Supporting civil aviation planning and scheduling by publishing at least 30 days in 
advance the Large Force Exercise (LFE) schedule and related information.  

s. Committing to the use of a scheduled low MOA early in a mission so that, as the 
mission allows, the low MOA can be released as early as possible to the controlling 
agency. 

t. Providing a NOTAM for activation of a scheduled MOA to disseminate the maximum 
information to civil aircraft regarding whether or not a scheduled MOA is to be 
activated even during published times of use. 

2. Tribal Reservation Lands 

a. Avoiding low-altitude overflight of the Standing Rock and Cheyenne River 
Reservations under PR-4 by raising the MOA floor from 500 feet AGL (i.e., above 
ground level) to 12,000 feet MSL (i.e., mean sea level) (average surface elevation of 
2,300 feet MSL). 

b. Avoiding low-altitude overflight over the Northern Cheyenne Reservation under the 
proposed PR-1D by establishing an avoidance area over the reservation, that also 
encompasses Deer Medicine Rocks National Historic Landmark (NHL), with a floor of 
12,000 feet MSL (average surface elevation of 3,785 feet). 

c. Providing advance notice of LFEs, limited to no more than 3 days per quarter for a 
maximum of 10 days per year, to the Reservations at least 30 days before the LFE to 
inform of increased training flight activity.   

d. Limiting supersonic flights to LFEs only (above 20,000 feet MSL for B-1 aircraft and 
above 10,000 feet AGL for transient fighter aircraft) and providing advance 
publication of LFEs to reduce noise concerns.  

e. Scheduling no supersonic flights over the Little Bighorn Battlefield National 
Monument, located within the Crow Reservation, under PR-1C. 

f. Establishing an ongoing Government-to-Government communication protocol to 
identify and periodically update avoidance areas for specific time periods. 

g. Avoiding ceremonies identified in consultation with tribes by an appropriate 
distance, in no case less than 2,000 feet. 

h. Establishing reasonable temporary or seasonal avoidance areas or adopting other 
measures to reduce intrusive impacts. 

3. Cultural and Historic Areas 

a. Identifying sensitive cultural and historic areas in a Programmatic Agreement 
developed in consultation with the Air Force, federal and state agencies, and 
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federally recognized tribes (see Appendix N), which establishes a process to reduce 
overflight impacts.  

b. Avoiding overflight below 5,000 feet AGL of the Little Bighorn Battlefield National 
Monument  from 1 hour before to 1 hour after posted hours of operation and other 
times as coordinated with Park management.  

c. Avoiding PRTC military flights over Devils Tower National Monument, WY and 
Deadwood NHL, South Dakota (SD) below 18,000 feet MSL, and Bear Butte State 
Park, SD by 10,000 feet AGL or 2 nautical miles (NM) horizontally.  

d. Working with agencies and tribes to avoid sensitive areas to the extent possible, 
including by flying across the Tongue River Valley rather than lengthwise along the 
valley. 

e. Prohibiting supersonic flights over the Little Bighorn Battlefield National Monument 
within PR-1C. 

4. Communities and Ranching Operations 

a. Establishing avoidance areas as necessary for airports, airfields, and communities 
under the proposed airspace. 

b. Continuing the current practice of establishing reasonable temporary or seasonal 
avoidance areas over residences, communities, and ranching operations, including 
those on reservations, to reduce the potential for impact during concentration of 
range animals for branding, calving, weaning, and/or other ranch operation.  

c. Reducing the number of proposed B-1 operations from that presented in the DEIS by 
12 percent in all segments of PR-1, PR-3, and PR-4 in accordance with adjustments 
to the RAP.  

d. Limiting Low-altitude overflight over ranches or communities under PR-4 with the 
proposed raising of the PR-4 MOA floor from 500 feet AGL to 12,000 feet MSL 
(average surface elevation of 2,300 feet AGL).  

5. Other Mitigation Measures 

a. Publishing a notice at least 30 days in advance of LFEs to the public, the  aviation 
community, and Native American tribes, to help these parties plan for LFE airspace 
activation.  All other signatories of the Programmatic Agreement will receive a 
minimum of 15 days’ notice.   

b. Establishing procedures to avoid low-altitude overflight of and frequency 
interference with known blasting operations such as those associated with coal 
mining operations.  

c. Making available airspace use and long-term planning information on deconfliction 
of special events/cultural events during normal business hours, 8:00 AM to 5:00 PM 
local, Monday through Friday, from the Ellsworth AFB Airspace Management Office 
at (605) 385-1230.  
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d. In the event of any damage or injury associated with PRTC operations, descriptive 
documentation related to the Air Force Claims Program can be sent in to the 
Ellsworth AFB Public Affairs Office.  The Ellsworth AFB Public Affairs Office is 
available to answer inquiries and complaints at (605) 385-5056 8:00 a.m. to 5:00 
p.m. Monday through Friday. 

e. Limiting deployment of chaff within 60 NM of airport approach radars to ensure that 
chaff does not interfere with ATC radars. 

f. Training with chaff comparable to that described in this EIS.  The Air Force would 
conduct additional environmental analysis before the use of other chaff types. 

g. Limiting flare release altitudes within the PRTC airspace to above 2,000 feet AGL 
(flares burn out by the time they fall approximately 500 feet). 

h. Discontinuing flare releases in PRTC MOAs (e.g., PRTC 2 Low, 2 High MOA) above 
areas where the fire danger is rated very high or extreme under the National Fire 
Danger Rating System. Flare use in the PRTC ATCAAs would be discontinued when 
the fire danger rating is Extreme.   

i. Continuing cooperation with local fire agencies for mutual aid response to wildland 
fires attributable to Air Force operations. 

j. Coordinating with local fire departments underlying the airspace to educate them on 
flare identification and potential hazards.  This education would include distributing 
flyers to fire departments describing chaff and flare deployments, residual materials 
and dud flares. 

2.3.2 COMPARISON OF DEIS ALTERNATIVE A WITH FEIS MODIFIED 
ALTERNATIVE A 

Application of the mitigations listed in Section 2.3.1 could substantially reduce agency and 
public concern regarding impacts or the potential for impacts.  Table 2.3-1 lists the mitigations 
and provides a brief comparison of the DEIS Alternative A with the FEIS Modified Alternative A.  

Table 2.3-1.  Comparison of DEIS Alternative A With FEIS Modified Alternative A 

Mitigation 
DEIS  

Alternative A 
FEIS Modified 
Alternative A 

Result of Mitigation 

1. Commercial and General Aviation Aircraft Operations 

1a: ATCAA Cap No Yes 
Avoids some impacts to commercial, 
business, charter, and other aircraft 
utilizing high-altitude routing 

1b: MOA Boundary Changes for 
IFR Procedures No Yes 

Avoids impacts to IFR procedures at 
Billings and Miles City, MT, Bismarck and  
Dickinson, ND, and Hulett, Gillette, and 
Sheridan, WY  

1c: PR-1 Eight Segments No Yes 
Provides for aviation access by having 
airspace segments which can be made 
separately available for training 

continued on next page… 
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Table 2.3-1.  Comparison of DEIS Alternative A With FEIS Modified Alternative A 

Mitigation 
DEIS  

Alternative A 
FEIS Modified 
Alternative A 

Result of Mitigation 

1d: Aerial access to private and 
public use land  No Yes 

Accommodates instrument 
arrivals/departures with minimum delay 
and for terminal VFR and IFR operations 

1e: Raising the Floor of PR-4 
MOA and Gap C MOA No Yes Provides aviation access under PR-4 and 

Gap C High MOAs 

1f: Reduced B-1 Flight Operations No Yes 
Reduces frequency of low-level startle 
and noise effects in PR-1 and PR-3 Low 
MOAs 

1g: Gap Boundary Adjustment Yes Yes 
Changes made to widen Gap airspaces to 
support civil aviation use of the 
established airways 

1h: Additional Airspace 
Boundaries Adjustments No Yes 

Changes made to airspace boundaries to 
support civil aviation use of the 
established airways  

1i: Avoid Conflict with V-247 Yes Yes Facilitates general aviation (GA) and other 
flight operations 

1j: Information Availability  Yes Yes 

Responds to GA and other aviation 
concerns about when airspace would no 
longer be active and allows the public to 
plan around military operations 

1k: Published Times of Use Yes Yes Online times of use facilitate GA and other 
aviators’ knowledge of MOA use 

1l: NOTAMs 4 Hours Before 
Airspace Use Outside Published 
Times of Use 

Yes Yes Web availability of information improves 
GA knowledge and planning 

1m: Low and High MOAs Yes Yes Improves controlling agency vectoring of 
IFR traffic  

1n: Advance Notice of Schedule 
Changes Yes Yes Coordination with controlling agency 

improves information flow to civil aviation 

1o: Recall Communication No Yes 
Communication to recall training aircraft 
supports IFR departures and arrivals to 
airports under airspaces 

1p: Emergency Flight and Fire-
Fighting operations procedures Yes Yes Communication to control training aircraft 

for safe deconfliction of operations 

1q: Public Airport Posters and 
Pamphlets  Yes Yes 

Provides the public with useful 
information about military training 
aircraft 

1r: LFE Notification Yes Yes 30-day advance notification supports civil 
aviation scheduling 

1s: Early Release of Information 
to ATC No Yes 

Air Traffic Control (ATC) can provide 
nearly real-time deactivation information 
to civil aircraft; provides rapid information 
regarding airspace deactivation for civilian 
flight decisions 

1t: NOTAM for Actual MOA 
Activation During Published 
Times of Use 

No Yes 
Increases availability of airspace for GA 
and others by providing extraordinary 
notification in scheduling  

continued on next page… 
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Table 2.3-1.  Comparison of DEIS Alternative A With FEIS Modified Alternative A 

Mitigation 
DEIS  

Alternative A 
FEIS Modified 
Alternative A 

Result of Mitigation 

2. Tribal Reservation Land 

2a: Raising MOA Floor Over 
Reservations Under PR-4 No Yes 

Avoids low-altitude overflight over 
Standing Rock and Cheyenne River 
Reservations 

2b: Establishing Avoidance Area 
Over Northern Cheyenne 
Reservation 

No Yes Avoids low-altitude overflight over 
Northern Cheyenne Reservation 

2c: Advance LFE Notice to Tribes  No Yes 
30-day advance notification supports 
tribal understanding and reduces concern 
from greater activity 

2d: Supersonic Flights Only 
During LFEs Yes Yes 

Reduces supersonic flights to LFEs only 
and provides advance publication of LFEs 
to reduce noise concerns 

2e: Supersonic Flight Avoidance 
over Little Bighorn Battlefield 
National Monument, Montana  

No Yes 
Reduces potential for sonic boom effect 
over Little Bighorn Battlefield National 
Monument under the airspace during LFEs 

2f: Seasonal Avoidance Areas Yes Yes 
Establishes process to identify reasonable, 
seasonal avoidance areas to reduce 
potential overflight noise impacts 

2g: Avoidance of Ceremonies Yes Yes 
Avoids low-level overflight and reduces 
potential for noise impacts during tribal 
ceremonies 

2h: Continuing Government-to-
Government communication Yes Yes 

Establishes a process for identifying 
sensitive locations at specific times to be 
avoided by low-level overflights 

3. Cultural and Historic Areas 

3a: Programmatic Agreement No Yes 

Identifies sensitive cultural and historic 
areas, and provides a resolution process 
to address potential PRTC-related adverse 
effects on historic properties 

3b: Avoidance Schedule for Little 
Bighorn Battlefield National 
Monument 

No Yes 
Avoids low altitude from 1 hour before 
opening to 1 hour after closing and at 
other times by agreement 

3c: Altitude Over Specific 
Locations  Yes Yes Avoids adverse effects to specific 

locations under Gateway West ATCAA  
3d: Flight Patterns Over Sensitive 
Areas (such as the Tongue River 
valley) 

No Yes Addresses sensitive areas for scheduling 
of flight training 

3e: Supersonic Flight Avoidance 
over Little Bighorn Battlefield 
National Monument in PR-1C 

No Yes 
Reduces potential for impacts to Little 
Bighorn Battlefield National Monument 
during LFEs 

4. Communities and Ranching Operations  
4a: Avoidance Areas for  
Communities and Other 
Locations 

Yes Yes 
Reduces low-level overflight of 
established communities and other 
locations  

4b: Identifies Seasonal Avoidance 
Areas Yes Yes 

Ranching coordination to identify 
temporary avoidance areas reduces 
potential impacts during ranch operations 

4c: Reduction in B-1 Flight 
Operation  No Yes 

Reduces low-level overflight over 
communities and ranches under PR-1 and 
PR-3 

continued on next page… 
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Table 2.3-1.  Comparison of DEIS Alternative A With FEIS Modified Alternative A 

Mitigation 
DEIS  

Alternative A 
FEIS Modified 
Alternative A 

Result of Mitigation 

4d: Temporary or Seasonal 
Avoidance Areas Yes Yes 

Continued coordination results in 
avoidance of low-altitude impacts to 
seasonal activities 

4e: Raising Floor of PR-4 No Yes 
Avoids low-overflight impacts over 
communities and ranches, including those 
on reservations, under PR-4 

5. Other Mitigations  

5a: Advance LFE Notification Yes Yes 
Provides advance planning to reduce 
impact during the LFEs, which would not 
exceed 10 days per year 

5b: Avoidance of Frequency 
Interference Yes Yes Avoids potential for impacts for known 

construction or mining blasting 

5c: Deconfliction Notification Yes Yes 
Avoids impacts to planned special 
events/cultural events under proposed 
airspace 

5d: Inquiries and/or Complaints Yes Yes Addresses concerns about public access 
for potential damage claims 

5e: Communication Procedure 
for Safety Deconfliction Yes Yes 

Avoids impacts to firefighting or 
emergency flight through deconfliction 
procedures 

5f: Chaff Deployed to Avoid 
Airport Approach Radars   Yes Yes Ensures that no chaff cloud interferes 

with ATC 

5g: -Only Evaluated Chaff 
Deployed During Training   Yes Yes 

Avoids use of non-approved chaff; other 
chaff types would require separate 
environmental analysis 

5h: Flare Release Altitude Not 
Below 2,000 Feet AGL  Yes Yes Reduces risk of flare deployment; flares 

burn out in approximately 500 feet 
5i: Flare Release Discontinued in 
a MOA When Fire Danger is 
Rated Extreme  

Yes Yes Reduces fire risk  

5j: Cooperate With Local Fire 
Agencies Yes Yes Supports mutual aid response to wildland 

fires 
5k: Provide Education 
Information, Including on Chaff 
and Flares Use, to Local Fire 
Departments Underlying the 
Airspace  

Yes Yes 
Provides for education and understanding 
of chaff and flare deployment, residual 
materials, and dud flares 

2.3.3 COMPARISON OF DEIS ALTERNATIVE B WITH FEIS MODIFIED 
ALTERNATIVE B 

Application of the mitigations listed in Section 2.3.1 could substantially reduce agency and 
public concern regarding impacts or the potential for impacts.  Table 2.3-2 lists the mitigations 
and provides a brief comparison of the DEIS Alternative B with the Modified Alternative B.  
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Table 2.3-2.  Comparison of DEIS Alternative B With FEIS Modified Alternative B 

Mitigation 
DEIS 

Alternative B 
FEIS Modified 
Alternative B 

Result of Mitigation 

1. Commercial and General Aviation Aircraft Operations 

1a: ATCAA Cap No Yes 
Avoids some impacts to commercial, 
business, charter, and other aircraft 
utilizing high-altitude routing 

1b: MOA Boundary Changes for IFR 
Procedures No Yes 

Avoids impacts to IFR procedures at 
Bismarck and Dickinson, ND, Miles City, 
MT, and Hulett, and Gillette, WY 

1c: PR-1 Eight Segments Not Applicable Not Applicable Does not include PR-1 MOAs 

1d: Aerial access to private and 
public use land No Yes 

Accommodates instrument 
arrivals/departures with minimum delay 
and for terminal VFR and IFR operations 

1e: Raising the Floor of PR-4 MOA 
and Gap C MOA No No Modified Alternative B would retain a 

Low MOA in PR-4 and Gap C 

1f: Reduced B-1 Flight Operations No Yes 
Reduces frequency of low-level startle 
and noise effects in PR-1 and PR-3 Low 
MOAs 

1g: Gap Boundary Adjustment Yes Yes 
Changes made to widen Gap airspaces to 
support civil aviation use of the 
established airways 

1h: Additional Airspace Boundaries 
Adjustments No Yes 

Changes made to airspace boundaries to 
support civil aviation use of the 
established airways  

1i: Avoid Conflict with V-247 Not Applicable Not Applicable Does not include PR-1 MOAs 

1j: Information Availability Yes Yes 

Responds to general aviation (GA) 
concerns about when airspace would no 
longer be active, and allows the public to 
plan around military operations 

1k: Published Times of Use Yes Yes Online times of use facilitate GA and 
other aviators’ knowledge of MOA use 

1l: NOTAMs 4 Hours Before 
Airspace Use Outside Published 
Times of Use 

Yes Yes Web availability of information improves 
GA knowledge and planning 

1m: Low and High MOAs Yes Yes Improves controlling agency vectoring of 
IFR traffic  

1n: Advance Notice of Schedule 
Changes Yes Yes 

Coordination with controlling agency 
improves information flow to civil 
aviation 

1o: Recall Communication No Yes 
Communication to recall training aircraft 
supports IFR departures and arrivals to 
airports under airspaces 

1p: Emergency Flight and Fire-
Fighting operations procedures Yes Yes 

Communication to control training 
aircraft for safe deconfliction of 
operations 

1q: Public Airport Posters and 
Pamphlets Yes Yes 

Provides the public with useful 
information about military training 
aircraft 

1r: LFE Notification Yes Yes 30-day advance notification supports civil 
aviation scheduling 

continued on next page… 
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Table 2.3-2.  Comparison of DEIS Alternative B With FEIS Modified Alternative B 

Mitigation 
DEIS 

Alternative B 
FEIS Modified 
Alternative B 

Result of Mitigation 

1s: Early Release of Information to 
ATC No Yes 

Air Traffic Control (ATC) can provide 
nearly real-time deactivation information 
to civil aircraft; provides rapid 
information regarding airspace 
deactivation for civilian flight decisions 

1t: NOTAM for Actual MOA 
Activation During Published Times 
of Use 

No Yes 
Increases availability of airspace for GA 
and others by providing extraordinary 
notification in scheduling 

2. Tribal Reservation Land 

2a: Raising MOA Floor Over 
Reservations Under PR-4 No No 

PR-4 low MOA includes low-altitude 
overflight over Standing Rock and 
Cheyenne River Reservations 

2b: Establishing Avoidance Area 
Over Northern Cheyenne 
Reservation 

Not Applicable Not Applicable Does not include PR-1 MOAs 

2c. Advance LFE Notice to Tribes  No Yes 
30-day advance notification supports 
tribal understanding and reduces concern 
from greater activity 

2d: Supersonic Flights Only During 
LFEs Yes Yes 

Reduces supersonic flights to LFEs only, 
and provides advance publication of LFEs 
to reduce noise concerns 

2e: Supersonic Flight Avoidance 
over Little Bighorn Battlefield 
National Monument, Montana  

No Yes 

Reduces potential for sonic boom effect 
over Little Bighorn Battlefield National 
Monument under the airspace during 
LFEs 

2f: Seasonal Avoidance Areas Yes Yes 
Establishes process to identify 
reasonable, seasonal avoidance areas to 
reduce potential overflight noise  impacts 

2g: Avoidance of Ceremonies Yes Yes 
Avoids low-level overflight and reduces 
potential for noise impacts during tribal 
ceremonies 

2h: Continuing Government-to-
Government communication Yes Yes 

Establishes a process for identifying 
sensitive locations at specific times to be 
avoided by low-level overflights 

3. Cultural and Historic Areas 

3a: Programmatic Agreement No Yes 

Identifies sensitive cultural and historic 
areas and provides a resolution process 
to address potential PRTC-related adverse 
effects on historic properties 

3b: Avoidance Schedule for Little 
Bighorn Battlefield National 
Monument 

Not Applicable Not Applicable Modified Alternative B does not include 
PR-1 MOAs 

3c: Altitude Over Specific Locations  Yes Yes Avoids adverse effects to specific 
locations under Gateway West ATCAA  

3d: Flight Patterns Over Sensitive 
Areas  No Yes Addresses sensitive areas for scheduling 

of flight training 
3e: Supersonic Flight in ATCAAs 
Avoidance over Little Bighorn 
Battlefield National Monument in 
PR-1C 

No Yes 
Reduces potential for impacts to Little 
Bighorn Battlefield National Monument 
during LFEs 

continued on next page… 
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Table 2.3-2.  Comparison of DEIS Alternative B With FEIS Modified Alternative B 

Mitigation 
DEIS 

Alternative B 
FEIS Modified 
Alternative B 

Result of Mitigation 

4. Communities and Ranching Operations 

4a: Avoidance Areas for 
Communities, and Other Locations Yes Yes 

Reduces low-level overflight of 
established communities and other 
locations  

4b: Identifies Ranching Seasonal 
Avoidance Areas  Yes Yes 

Ranching coordination to identify 
temporary avoidance areas reduces 
potential impacts during ranch operations 

4c: Reduction in B-1 Flight 
Operation  No Yes 

Reduces low-level overflight over 
communities and ranches under PR-3 and 
PR-4 

4d: Temporary or Seasonal 
Avoidance Areas Yes Yes 

Continued coordination results in 
avoidance of low-altitude impacts to 
identified seasonal activities 

4e: Raising Floor of PR-4 No No Modified Alternative B includes the PR-4 
Low and High MOAs 

5. Other Mitigations  

5a: Advance LFE Notification Yes Yes 
Provides advance planning to reduce 
impact during the not more than 10 days 
per year of LFEs 

5b: Avoidance of Frequency 
Interference Yes Yes Avoids potential for impacts for known 

construction or mining blasting 

5c: Deconfliction Notification Yes Yes 
Avoids impacts to planned special 
events/cultural events under proposed 
airspace 

5d: Inquiries and/or Complaints Yes Yes Addresses concerns about public access 
for potential damage claims 

5e: Communication Procedure for 
Safety Deconfliction Yes Yes 

Avoids impacts to firefighting or 
emergency flight through deconfliction 
procedures 

5f: Chaff Deployed to Avoid Airport 
Approach Radars   Yes Yes Ensures that no chaff cloud interferes 

with ATC. 

5g: Only -Evaluated Chaff Deployed 
during  Training   Yes Yes 

Avoids use of non-approved chaff; other 
chaff types would require separate 
environmental analysis 

5h: Flare Release Altitude Not 
Below 2,000 Feet AGL  Yes Yes Reduces risk of flare deployment; flares 

burn out in approximately 500 feet 
5i: Flare Release Discontinued in a 
MOA When Fire Danger is Rated 
Extreme  

Yes Yes  Reduces fire risk  

5j: Cooperate With Local Fire 
Agencies Yes Yes Supports  mutual aid response to wildland 

fires 
5k: Provide Education Information, 
including on Chaff and Flares Use, 
to Local Fire Departments 
Underlying the Airspace  

Yes Yes 
Provides for education and understanding 
of chaff and flare deployment, residual 
materials, and dud flares 



Final 
November 2014 

 Powder River Training Complex EIS 
Page 2-14 2.0 Description of the Proposed Action and Alternatives 

2.3.4 COMPARISON OF DEIS ALTERNATIVE C WITH FEIS MODIFIED 
ALTERNATIVE C 

Application of the mitigations listed in Section 2.3.1 could substantially reduce agency and 
public concern regarding impacts or the potential for impacts. Table 2.3-3 lists the mitigations 
and provides a brief comparison of the DEIS Alternative C with the Modified Alternative C.  

Table 2.3-3.  Comparison of DEIS Alternative C With FEIS Modified Alternative C 
Mitigation 

DEIS 
Alternative C 

FEIS Modified 
Alternative C 

Result of Mitigation 

1. Commercial and General Aviation Aircraft Operations 

1a: ATCAA Cap No Yes 
Avoids some impacts to commercial, 
business, charter, and other aircraft 
utilizing high-altitude routing 

1b: MOA Boundary Changes for 
IFR Procedures No Yes 

Avoids impacts to IFR procedures at Billings 
and  Miles City, MT,  Dickinson, ND and 
Hulett, Gillette, and Sheridan, MT 

1c: PR-1 Eight Segments No Yes 
Provides for general aviation (GA) flight by 
having airspace segments which can be 
made separately available for training 

1d: Aerial access to private and 
public use land No Yes 

Accommodates instrument 
arrivals/departures with minimum delay 
and for terminal VFR and IFR operations 

1e: Raising the Floor of PR-4 
MOA and Gap C MOA Not Applicable Not Applicable Modified Alternative C does not include PR-

4 or Gap C MOAs 
1f: Reduced B-1 Flight 
Operations No Yes Reduces frequency of low-level startle and 

noise effects in PR-1 and PR-3 Low MOAs 

1g: Gap Boundary Adjustment Yes Yes 
Changes made to widen Gap airspaces to 
support civil aviation use of the established 
airways 

1h: Additional Airspace 
Boundaries Adjustments No Yes 

Changes made to airspace boundaries to 
support civil aviation use of the established 
airways  

1i: Avoid Conflict with V-247 Yes Yes Facilitates GA and other flight operations 

1j: Information Availability Yes Yes 

Responds to GA and other aviation 
concerns about when airspace would no 
longer be active and allows the public to 
plan around military operations 

1k: Published Times of Use Yes Yes Online times of use facilitate GA and other 
aviators’ knowledge of MOA use 

1l: NOTAMs 4 Hours Before 
Airspace Use Outside Published 
Times of Use 

Yes Yes Web availability of information improves 
GA knowledge and planning 

1m: Low and High MOAs Yes Yes Improves controlling agency vectoring of 
IFR traffic  

1n: Advance Notice of Schedule 
Changes Yes Yes Coordination with controlling agency 

improves information flow to civil aviation 

1o: Recall Communication No Yes 
Communication to recall training aircraft 
supports IFR departures and arrivals to 
airports under airspaces 

1p: Emergency Flight and Fire-
Fighting operations procedures Yes Yes Communication to control training aircraft 

for safe deconfliction of operations 
continued on next page… 



Final 
November 2014 

Powder River Training Complex EIS 
2.0 Description of the Proposed Action and Alternatives Page 2-15 

Table 2.3-3.  Comparison of DEIS Alternative C With FEIS Modified Alternative C 
Mitigation 

DEIS 
Alternative C 

FEIS Modified 
Alternative C 

Result of Mitigation 

1q: Public Airport Posters and 
Pamphlets Yes Yes Provides the public with useful  information 

about military training aircraft 

1r: LFE Notification Yes Yes 30 day advance notification supports civil 
aviation scheduling 

1s: Early Release of Information 
to ATC No Yes 

Air Traffic Control (ATC) can provide nearly 
real-time deactivation information to civil 
aircraft; provides rapid information 
regarding airspace deactivation for civilian 
flight decisions 

1t: NOTAM for Actual MOA 
Activation During Published 
Times of Use 

No Yes 
Increases availability of airspace for GA and 
others by providing extraordinary 
notification in scheduling  

2. Tribal Reservation Land 

2a: Raising MOA Floor Over 
Reservations Under PR-4 Not Applicable Not Applicable 

 Modified Alternative C does not include 
PR-4 MOAs over Standing Rock or 
Cheyenne River Reservations 

2b: Establishing Avoidance Area 
Over Northern Cheyenne 
Reservation 

No Yes Avoids low altitude overflight over 
Northern Cheyenne Reservation 

2c. Advance LFE Notice to Tribes  No Yes 
30 day advance notification supports tribal 
understanding and reduces concern from 
greater activity 

2d: Supersonic Flights only 
during LFEs Yes Yes 

Reduces supersonic flights to LFEs only and 
provides advance publication of LFEs to 
reduce noise concerns 

2e: Supersonic Flight Avoidance 
Over Little Bighorn Battlefield 
National Monument, Montana  

No Yes 
Reduces potential for sonic boom effect 
over Little Bighorn Battlefield National 
Monument under the airspace during LFEs 

2f: Seasonal Avoidance Areas Yes Yes 
Establishes process to identify reasonable, 
seasonal avoidance areas to reduce 
potential overflight noise impacts 

2g: Avoidance of Ceremonies Yes Yes 
Avoids low-level overflight and reduces 
potential for noise impacts during tribal 
ceremonies 

2h: Continuing Government-to-
Government communication Yes Yes 

Establishes a process for identifying 
sensitive locations at specific times to be 
avoided by low-level overflights 

3. Cultural and Historic Areas 

3a: Programmatic Agreement No Yes 

Identifies sensitive cultural and historic 
areas and provides a resolution process to 
address potential PRTC-related adverse 
effects on historic properties 

3b: Avoidance Schedule for 
Little Bighorn Battlefield 
National Monument 

No Yes 
Avoids low altitude from 1 hour before 
opening to 1 hour after closing and at other 
times by agreement 

3c: Altitude Over Specific 
Locations  Yes Yes Avoids adverse effects to specific locations 

under Gateway West ATCAA  
3d: Flight Patterns Over 
Sensitive Areas (such as the 
Tongue River valley) 

No Yes Addresses sensitive areas for scheduling of 
flight training 

continued on next page… 
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Table 2.3-3.  Comparison of DEIS Alternative C With FEIS Modified Alternative C 
Mitigation 

DEIS 
Alternative C 

FEIS Modified 
Alternative C 

Result of Mitigation 

3e: Supersonic Flight Avoidance 
Over Little Bighorn Battlefield 
National Monument in PR-1C 

No Yes Reduces potential for impacts to Little 
Bighorn Battlefield National Monument 

4. Communities and Ranching Operations 
4a: Avoidance areas for  
Communities, and Other 
Locations 

Yes Yes Reduces low-level overflight of established 
communities and other locations  

4b: Identifies Seasonal 
Avoidance Areas for Ranching Yes Yes 

Ranching coordination to identify 
temporary avoidance areas reduces 
potential impacts during ranch operations 

4c: Reduction in B-1 Flight 
Operation  No Yes 

Reduces low-level overflight over 
communities and ranches under PR-1, 
PR-3, and PR-4 

4d: Temporary or Seasonal 
Avoidance Areas  Yes Yes 

Continued coordination results in 
avoidance of low-altitude impacts to 
identified seasonal activities 

4e: Raising Floor of PR-4 and 
Gap C Not Applicable Not Applicable Modified Alternative C does not include PR-

4  and Gap C MOAs 
5. Other Mitigations  

5a: Advance LFE Notification Yes Yes 
Provides advance planning to reduce 
impact during the LFEs, not to exceed 
10 days per year  

5b: Avoidance of Frequency 
Interference Yes Yes Avoids potential for impacts for known 

construction or mining blasting 

5c: Deconfliction Notification Yes Yes 
Avoids impacts to planned special 
events/cultural events under proposed 
airspace 

5d: Inquiries and/or Complaints Yes Yes Addresses concerns about public access for 
potential damage claims 

5e: Communication Procedure 
for Safety Deconfliction Yes Yes Avoids impacts to firefighting or emergency 

flight through deconfliction procedures 
5f: Chaff Deployed to Avoid 
Airport Approach Radars   Yes Yes Ensures that no chaff cloud interferes with 

ATC 

5g: Only Evaluated Chaff 
Deployed During  Training   Yes Yes 

Avoids use of non-approved chaff; other 
chaff types would require separate 
environmental analysis 

5h: Flare Release Altitude Not 
Below 2,000 Feet AGL  Yes Yes Reduces risk of flare deployment; flares 

burn out in approximately 500 feet 
5i: Flare Release Discontinued in 
a MOA When Fire Danger is 
Rated Extreme  

Yes Yes Reduces any fire risk  

5j: Cooperate With Local Fire 
Agencies Yes Yes Supports  mutual aid response to wildland 

fires 
5k: Provide Education 
Information, including on Chaff 
and Flares Use, to Local Fire 
Departments Underlying the 
Airspace  

Yes Yes 
Provides for education and understanding 
of chaff and flare deployment, residual 
materials and dud flares 
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2.3.5 MITIGATION MANAGEMENT OVER TIME 

Throughout the planning process to develop the proposed PRTC, it has become apparent that 
there may be various uncertainties concerning the significance and scope of environmental 
impacts until the operations can be experienced over time.  In response, and within certain 
parameters, the Air Force may develop an adaptive management program as part of its 
overarching mitigation and monitoring program1.  In doing so, the Air Force would follow the 
President’s Council on Environmental Quality mitigation and monitoring guidance2, and other 
legal and generally accepted practices. 

New knowledge and information gained through experience can be incorporated into 
management options and recommendations to appropriate decision makers.  Many of the 
mitigation measures listed in Section 2.3.1 incorporate continuing communication, 
consultation, and feedback to adapt PRTC operations to the needs of the public, agencies, and 
tribes as well as training aircrews.  This EIS identifies and describes the affected environment 
and assesses the potential environmental impacts resulting from implementation of the 
proposed PRTC.  The analysis identifies specific mitigation measures to prevent or minimize 
environmental impacts, if required.  Air Force Environmental Impact Analysis Process (EIAP) 
regulations require the action proponent to prepare a mitigation plan and forward it to 
Headquarters (HQ), United States (U.S.) Air Force for review within 90 days of the signing of the 
Record of Decision (ROD).  Among other things, the mitigation plan must specifically identify 
each mitigation measure, how the measures will be executed, and who will fund and 
implement the mitigations.  

Requiring the detailed mitigation plan after the signing of the ROD enables the mitigation plan 
to be tailored precisely to the decision that is made.  In the analysis of anticipated impacts in 
the EIS, the Air Force has done its best to accurately predict potential impacts and anticipate 
future conditions.  However, given the nature of the alternatives analyzed and public, agency, 
and tribal interest, new information may become available, or the effectiveness of mitigation 
measures may be different than expected. 

Adaptive management techniques are well suited to such circumstances.  Since the adaptive 
management approach is being adopted as part of the implementation for the PRTC, the 
mitigation plan will have provisions for determining the success of the mitigations, as well as 
procedures for making necessary adaptations. 

                                                            

1 NEPA’s Section 101 goals to “protect, restore, and enhance the environment” (40 Code of Federal Regulations [CFR] 1500.1(c)) 
would be advanced with the development of the mitigation and monitoring program. 
2"Appropriate Use of Mitigation and Monitoring and Clarifying the Appropriate Use of Mitigated Findings of No Significant 
Impact," January 14, 2011 
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Where the proposed use of adaptations is considered, the Air Force will, before adapting, fully 
consider whether or not the adaptation triggers the need for additional analysis under the 
National Environmental Policy Act (NEPA) and the EIAP.  For example, the Air Force could 
supplement this EIS or prepare a new NEPA analysis, as necessary.  Thus, the post-ROD 
mitigation plan will include an adaptive management program incorporating, for example, the 
following kinds of adaptive management approaches. 

• Identifying the type of monitoring for the action and each mitigation 

• Delineating how the monitoring will be executed 

• Identifying who will fund and oversee its implementation 

• Establishing the process and responsibilities for identifying and making changes to the 
action or mitigations to influence beneficial results or avoid/reduce adverse ones   

2.4 BACKGROUND FOR THE PROPOSED ACTION 

2.4.1 BASES 

Ellsworth AFB covers approximately 5,400 acres of rolling plains about 12 miles east of Rapid 
City, South Dakota. It was originally established as an Army Air Corps Base in 1942 and served 
as a training base for various bomber and fighter aircraft during and after World War II. Since its 
transfer to the Air Force in 1947, Ellsworth AFB has been the home of the 28th Bomb Wing (28 
BW) and a succession of bomber aircraft, including B-29s, B-52s, and the current complement 
of B-1s. 

Ellsworth AFB’s 28 BW supports 24 primary mission aircraft inventory B-1s divided into two 
squadrons of 12 aircraft each. B-1s from Ellsworth AFB have been deployed and heavily 
involved in combat missions. Multiple new missions have evolved during these deployments, 
particularly Close Air Support and Time-Sensitive Targeting. 

Minot AFB covers approximately 5,000 acres of land in the north central part of North Dakota 
and is located 13 miles north of the city of Minot. Minot AFB was activated in 1957 in response 
to the Cold War need for northern tier defenses. Starting as an Air Defense Command Base with 
F-106 interceptor aircraft and tankers, Minot AFB quickly evolved into a home for B-52 bomber 
aircraft by the early 1960s. Currently, Minot AFB supports the 5 BW with two squadrons of B-52 
bombers. 
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2.4.2 EXISTING TRAINING AIRSPACE 

The existing Powder River military training airspace 
consists of two MOAs, four ATCAA units, the Belle 
Fourche Electronic Scoring Site (ESS), and associated 
electronic threat emitter and simulated target locations 
(see Section 2.4). Figure 1-3 presents the existing 
Powder River airspace, including associated MOAs and 
ATCAAs.  

Portions of the training airspace that now constitute 
the Powder River airspace have been used for military 
aircraft training since World War II. The Powder River 
airspace lies about 70 NM northwest of Ellsworth AFB 
and about 200 NM southwest of Minot AFB and serves 
as the primary training airspace for the B-1s from 
Ellsworth AFB and the preferred training airspace for B-
52s from Minot AFB. The existing Powder River 
airspace, including associated MOAs and ATCAAs 
(Figure 2-1), overlies an area of 10,235 square NM in 
portions of South Dakota, Wyoming, and Montana. 
Linked to the Belle Fourche ESS, the Powder River 
airspace has provided simulated electronic combat and 
simulated weapons release since the mid-1980s. The 
Belle Fourche current electronic threats and associated 
sites are presented in Figure 2-2. The Air Force created 
the Powder River MOAs in 1987 to permit dissimilar 
training with fighter intercepts of bombers training for 
Cold War era low-level penetration missions.  

Primary current users of the Powder River airspace consist of B-1s from the 28 BW, Ellsworth 
AFB, and B-52s from the 5th Bomb Wing (5 BW), Minot AFB. Transient (occasional) users of the 
training areas include: B-1s and B-52s from other bases; B-2s from the 509th Bomb Wing, 
Whiteman AFB, Missouri; RC-135s from the 55th Wing, Offutt AFB, Nebraska; and various 
fighters, tankers, and other aircraft from regional bases.  

Aviation and Airspace Use Terminology 

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 
are expressed, as measured by a 
standard altimeter setting of 29.92. 

Visual flight rules (VFR): A standard set 
of rules that all pilots, both civilian and 
military, must follow when not operating 
under instrument flight rules and in visual 
meteorological conditions (conditions 
with sufficient conditions to maintain 
visual separation from terrain and 
aircraft). 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 visual flight rules. 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. Air traffic control 
(ATC) agencies ensure separation of all 
aircraft operating under IFR. 

Source: FAA Pilot/Controller Glossary 
2010 
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Figure 2-1.  Explanation of Types of Training Airspace  
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Figure 2-2.  Powder River MOAs, Belle Fourche 

Electronic Threats, and Associated Sites 
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2.4.3 OVERVIEW OF THE MODIFIED ALTERNATIVE A  

The current Powder River airspace is essentially used up by one or two B-1 aircraft training 
together with new technologies, sensors, and weapon systems. The Modified Alternative A 
would build from the existing airspace and associated existing electronic capabilities to fulfill 
the purpose and need defined in Chapter 1.0. The Modified Alternative A would modify and 
add to the existing Powder River airspace to permit four to eight B-1s to be efficiently launched 
and realistically trained in local, high quality airspace. The DEIS evaluated three alternatives, 
Alternatives A, B, and C, which could fulfill training requirements and the No-Action Alternative 
which would not fulfill training requirements.  

This FEIS evaluates the Modified Alternative A, Modified Alternatives B and C, and the No-
Action Alternative. The Modified Alternative A was developed by the Air Force and FAA in 
response to issues and concerns raised by the public, tribes, and agencies during review of the 
DEIS and consultation under Section 106 of the National Historic Preservation Act (NHPA), as 
well as part of the Government-to-Government consultation. The Modified Alternative A would 
expand the current Powder River MOA into four separate Low and High MOA complexes for 
day-to-day training (Table 2.4-1). During annual LFEs, which would occur not more than 10 days 
per year, these MOA complexes would be connected by the Gap A, Gap B, and Gap C 
MOAs/ATCAAs (Table 2.4-2). Each MOA would have overlying ATCAAs, which would extend 
from FL180 to either FL230 or FL260. 

Table 2.4-1.  Proposed MOA/ATCAAs  
MOA/ATCAA Description 

Powder River 1 
MOA/ATCAA  (PR-1) 

Consists of PR-1A, PR-1B, PR-1C, and PR-1D MOAs, each of which would be stratified 
vertically into a Low MOA, a High MOA, and an ATCAA.*  

Powder River 2 
MOA/ATCAA  (PR-2) 

Essentially the existing Powder River airspace which would become the PR-2 MOAs, and 
would continue to be stratified vertically into a Low MOA, a High MOA, and an ATCAA* 

Powder River 3 
MOA/ATCAA  (PR-3) 

Consists of the PR-3 MOAs, which would be stratified vertically into a Low MOA, a High 
MOA, and an ATCAA* 

Powder River 4 
MOA/ATCAA  (PR-4) Consists of the PR-4 High MOA and an ATCAA* 

Gateway West ATCAA Modified and expanded to become the Gateway West ATCAA   

*Note:  For the purposes of the definitions above: 
Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL 
High MOA = altitudes from 12,000 feet MSL up to, but not including 18,000 feet MSL 
ATCAA = altitudes from 18,000 feet MSL up to 26,000 feet MSL or 23,000 ft MSL 

Table 2.4-2.  Additional Airspace Proposed for Use Not to Exceed 10 Days/Year 
MOA/ATCAA Description 

Gap A MOA/ATCAA Separate PR-1 and PR-2, would consist of a Low MOA, a High MOA, and an ATCAA* 

Gap B MOA/ATCAA Separate PR-2 and PR-3, would consist of a Low MOA, a High MOA, and an ATCAA* 

Gap C MOA/ATCAA Separate PR-3 and PR-4, would consist of a High MOA and an ATCAA* 

Gateway East ATCAA Modified and expanded to become the Gateway East ATCAA for use during LFEs, not 
to exceed 10 days per year 

*Note:  For the purposes of the definitions above: 
Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL 
High MOA = altitudes from 12,000 feet MSL up to, but not including 18,000 feet MSL 
ATCAA = altitudes from 18,000 feet MSL up to 26,000 feet MSL 
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The Modified Alternative A would restructure and reconfigure the existing Powder River MOAs 
and associated ATCAAs, establish three additional MOA/ATCAA combinations, include Gateway 
West, and include Gap MOAs/ATCAAs and Gateway East, which could be used once per quarter 
for 1 to 3 days, not to exceed 10 days per year, to link up and create a versatile, realistic 
training complex for approximately 20 aircraft of various types to train as the comprehensive 
team they must be in combat.  

The proposed PRTC ATCAA airspace is capped at either FL230 or FL260, depending on the 
timing of the airspace activation. While a high altitude (above FL260) training requirement 
continues to be valid, especially for the B-52s and during LFEs, high altitude military aircraft 
training would impact other NAS stakeholders. DoD and Air Force consultation with the FAA 
determined it to be in the best interest and efficiency of the NAS to mitigate potential impacts 
by no longer incorporating high altitude training in the PRTC 
proposal.  

2.5 DESCRIPTION OF THE MODIFIED 

ALTERNATIVE A  
The Modified Alternative A is the Alternative A from the DEIS 
modified by adding the mitigation measures listed and 
described in Section 2.3.1. The Modified Alternative A would 
expand and enhance the existing Powder River airspace to 
become PRTC. The enhanced airspace would provide realistic, 
integrated B-1 bomber training close to Ellsworth AFB to 
maximize training in local airspace and minimize long-distance commute time to remote training 
assets (see Section 2.10). PRTC would also support continued B-52 training for aircraft from Minot 
AFB. B-1 and B-52 aircrew training dictates the airspace structure and number and type of 
airspace operations that would occur within the proposed 
PRTC airspace units. Transient aircraft and others who have 
used the Powder River airspace would continue to use this 
enhanced PRTC airspace. The Modified Alternative A would 
include the mitigations listed in Section 2.3.1 as well as the 
common elements described in Section 2.7.6.  

2.5.1 AIRSPACE STRUCTURE 
The Modified Alternative A would modify the existing 
Powder River MOAs/ATCAA complex with three additional 
MOAs/ATCAA combinations, and establish Gap 
MOAs/ATCAAs to link the airspace for not more than 10 
days per year. The proposed PRTC includes changes and 
expansion of the Powder River MOAs and ATCAAs as depicted on Figure 1-2.  

Table 2.5-1 and Table 2.5-2 present a description of airspace use associated with each of the 
alternatives, including the Modified Alternative A. The tables include the proposed MOAs 
(Table 2.5-1) and ATCAAs (Table 2.5-2), their designated altitudes, time and daily hours of use, 
and expected days per year when the airspace would be scheduled. 

The current Letter of Agreement 
between Ellsworth AFB and FAA has 
Powder River ATCAA defined as FL180 to 
FL260 inclusive and the Crossbow ATCAA 
as FL270 to FL450 inclusive. Although 
this appears to create a 1,000 foot 
break, the FAA manages the airspace to 
not produce a gap between the ATCAAs. 
For the purpose of this EIS, and to make 
clear that the airspaces are continuous, 
this EIS describes the airspace ATCAA 
from FL180 to, but not including FL260. 

Victor Airways are essentially highways 
in the sky from 1,200 feet AGL to FL180 
in Class E airspace. Many powered 
aircraft follow these routes. The routes 
connect radio navigation beacons called 
"very high frequency omni-directional 
range" or VOR stations that radiate a 
signal in all directions. These stations 
are usually located at or near airfields. 
The width of these airways depends on 
the distance from the navigational aids. 
There are separation distances for 
aircraft flying within the Victor Airway 
(internal separation) and separation 
distances for aircraft outside the airway 
(external separation). 
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Table 2.5-1.  MOA Description for Modified Alternatives 

MOA 
Modified 

Alternative No Action Designated Altitudes Time of Use 
Expected 
 Daily Use 

Estimated 
Days/ Year 

Controlling Agency 
A B C 

PR-1A Low X  X  
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-1A 
High2 X  X  12,000 feet MSL up to, but 

not including, FL180 
By NOTAM 4 hours in advance 
(Large Force Exercise only)   10 Salt Lake City ARTCC 

PR-1B Low X  X  500 feet AGL up to,  
but not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-1B High X  X  12,000 feet MSL up to, but 
not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-1C Low X  X  500 feet AGL up to, but not 
including, 12,000 feet MSL 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-1C 
High2 X  X  12,000 feet MSL up to, but 

not including, FL180 
By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Salt Lake City ARTCC 

PR-1D Low X  X  
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-1D High X  X  12,000 feet MSL up to, but 
not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

continued on next page… 
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Table 2.5-1.  MOA Description for Modified Alternatives 

MOA 
Modified 

Alternative No Action Designated Altitudes Time of Use 
Expected 
 Daily Use 

Estimated 
Days/ Year 

Controlling Agency 
A B C 

PR-2 Low X X X X1 
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

6 hours/day 240 Denver ARTCC 

PR-2 High X X X X1 12,000 feet MSL up to, but 
not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

6 hours/day 240 Denver ARTCC 

PR-3 Low X X X  
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-3 High X X X  12,000 feet MSL up to, but 
not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM4 hours in 
advance 

3 hours/day 240 Salt Lake City ARTCC 

PR-4 Low 

 

X 

  

500 feet AGL up to, but not 
including, 12,000 feet MSL 

By NOTAM 2 hours in advance 
Monday-Thursday 0730-1200 L and, 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Minneapolis ARTCC 

PR-4 High X X   12,000 feet MSL up to, but 
not including, FL180 

By NOTAM 2 hours in advance, 
Monday-Thursday 0730-1200 L and 
1800-2330 L; Friday 0730-1200 L; 
Other times by NOTAM 4 hours in 
advance 

3 hours/day 240 Minneapolis ARTCC 

Gap A 
Low2 X  X  

500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Denver ARTCC 

Gap A 
High2 X  X  12,000 feet MSL up to, but 

not including, FL180 
By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Denver ARTCC 

continued on next page… 
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Table 2.5-1.  MOA Description for Modified Alternatives 

MOA 
Modified 

Alternative No Action Designated Altitudes Time of Use 
Expected 
 Daily Use 

Estimated 
Days/ Year 

Controlling Agency 
A B C 

Gap B Low2 X X X  
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 4 hours in advance 
 (Large Force Exercise only)  10 Salt Lake City ARTCC 

Gap B 
High2 X X X  12,000 feet MSL up to, but 

not including, FL180 
By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Salt Lake City ARTCC 

Gap C Low2  X   
500 feet AGL up to,  
but not including, 12,000 
feet MSL 

By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Minneapolis ARTCC 

Gap C 
High2 X X   12,000 feet MSL up to, but 

not including, FL180 
By NOTAM 4 hours in advance 
(Large Force Exercise only)  10 Minneapolis ARTCC 

L = Local 
1. The existing Powder River A/B MOAs extend over much of the same area considered for PR-2. 
2. Large Force Exercises only 1 to 3 days/quarter, not to exceed 10 days per year  
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Table 2.5-2.  ATCAA Description for Modified Alternatives  

ATCAA 

Modified 
Alternative No 

Action 
Designated 

Altitudes 
Time of Use 

Expected Daily 
Use 

Estimated 
Days/Year 

Controlling 
Agency 

A B C 

PR-1A2  X X X  FL180 to FL260 As coordinated (Large Force Exercise only)  10 -- 

PR-1B  X X X  FL180 to FL260 

FL230 and below: Monday-Thursday 0730-1200 L 
and 1800-2330 L; Friday 0730-1200 L, other times 
as coordinated; Above FL230: As coordinated (Large 
Force Exercise only) 

3 hours/day 240 -- 

PR-1C2 X X X  FL180 to FL260 As coordinated (Large Force Exercise only)  10  

PR-1D X X X  FL180 to FL260 

FL230 and below: Monday-Thursday 0730-1200 L 
and 1800-2330 L; Friday 0730-1200 L, other times 
as coordinated; Above FL230: As coordinated (Large 
Force Exercise only) 

3 hours/day 240 -- 

PR-2  X X X X1 FL180 to FL260 Monday-Thursday 0730-1200 L and 1800-2330 L; 
Friday 0730-1200 L; other times as coordinated 7 hours/day 240 -- 

PR-3 X X X  FL180 to FL260 Monday-Thursday 0730-1200 L and 1800-2330 L; 
Friday 0730-1200 L; other times as coordinated 4 hours/day 240 -- 

PR-4 X X X  FL180 to FL260 Monday-Thursday 0730-1200 L and 1800-2330 L; 
Friday 0730-1200 L; other times as coordinated 4 hours/day 240 -- 

Gateway 
West X X X  FL180 to FL260 Monday-Thursday 0730-1200 L and 1800-2330 L; 

Friday 0730-1200 L; other times as coordinated 3 hours/day 240 -- 

Gateway 
East 2 X X X  FL180 to FL260 As coordinated (Large Force Exercise Only)  10 -- 

Gap A2  X X X  FL180 to FL260 As coordinated (Large Force Exercise Only)  10 -- 

Gap B2  X X X  FL180 to FL260 As coordinated (Large Force Exercise Only)  10 -- 

Gap C2 X X X  FL180 to FL260 As coordinated (Large Force Exercise Only)  10 -- 
L = Local 
1. The Powder River ATCAA extends over much of the same area considered for PR-2. 
2. Large force exercises only 1 to 3 days/quarter, not to exceed 10 days/year. 
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Modified Alternative B is described in Section 2.6 and Modified Alternative C is described in 
Section 2.7. Table 2.5-3 presents the estimated areas under the airspace for the No-Action 
Alternative and the action alternatives. Table 2.9-1 in Section 2.9 presents the area in square 
miles under the existing Powder River airspace. The above FL180 ATCAA area overflown during 
LFEs would be the same for the three action alternatives. 

The Gap MOA/ATCAAs follow existing Victor Airways (V-254, V-120, V-491) and would be proposed 
for activation and use for not more 10 days per year for LFEs consisting of approximately 20 training 
aircraft. 

Table 2.5-3.  Surface Area Overflown by Proposed PRTC Modified Alternative 
Surface Area Measurements for Day-to-Day 
(DtD) and Large Force Exercise (LFE) Training 

Modified 
Alternative A 

Modified 
Alternative B 

Modified 
Alternative C No Action 

DtD ATCAA Acres (FL 180 – FL260) 17,823,159 17,823,159 17,823,159 9,030,400 
DtD MOA High Acres (12,000 ft MSL – FL180) 15,337,980 11,513,491 11,989,386 3,756,160 
DtD MOA Low Acres 
(500 ft AGL – 12,000 ft MSL)  11,512,127 11,513,491 11,512,127 3,756,160 

LFE (inc DtD) ATCAA Acres (FL180 – FL260)  21,762,250 21,762,250 21,762,250 N/A 
LFE (inc DtD) MOA High Acres  
(12,000 ft MSL – FL180) 17,458,490 13,364,001 14,078,895 N/A 

LFE (inc DtD) MOA Low Acres  
(500 ft AGL – 12,000 ft MSL) 13,632,636 13,634,001 13,632,636 N/A 

DtD ATCAA Sq Statute Mi (FL180 – FL260)  27,849 27,849 27,849 14,110 
DtD MOA High Sq Statute Mi  
(12,000 ft MSL – FL180) 23,966 17,990 17,988 5,869 

DtD MOA Low Sq Statute Mi 
(500 ft AGL – 12,000 ft MSL) 18,685 17,990 18,685 5,869 

LFE (inc DtD) ATCAA Sq Statute Mi  
(FL180 – FL260) 34,004 34,004 34,004 N/A 

LFE (inc DtD) MOA High Sq Statute Mi  
(12,000 ft MSL – FL180)  27,279 21,303 21,303 N/A 

LFE M (inc DtD) OA Low Sq Statute Mi  
(500 ft AGL – 12,000 ft MSL) 21,301 21,303 21,301 N/A 

DtD ATCAA Sq Nautical Mi (FL180 – FL260)  19,937 19,937 19,937 10,655 
DtD MOA High Sq Nautical Mi  
(12,000 ft MSL – FL180) 18,097 13,584 14,109 4,432 

DtD MOA Low Sq Nautical Mi  
(500 ft AGL-12,000 ft MSL)  13,583 13,584 13,583 4,432 

LFE (inc DtD) ATCAA Sq Nautical Mi  
(FL180 – FL260)  25,677 25,677 25,677 N/A 

LFE (inc DtD) MOA High Sq Nautical Mi  
(12,000 ft MSL – FL180) 20,599 16,086 16,611 N/A 

LFE (inc DtD) MOA Low Sq Nautical Mi 
(500 ft AGL – 12,000 ft MSL) 16,085 16,086 16,085 N/A 

ATCAA = Air Traffic Control Assigned Airspace; DtD = Day-to-Day; LFE = Large Force Exercises; MOA = Military Operations Area 
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2.5.2 AIRSPACE OPERATIONS 

Under the Modified Alternative A, the primary users of the enhanced PRTC would be B-1s from 
Ellsworth AFB and B-52s from Minot AFB. Other users would be bombers and tankers from 
other bases and transient fighters. The increased size and availability of local training airspace 
would allow an increase in the number of sorties available to meet aircrew training needs for 
both B-1 and B-52 aircraft. Total flight operations would not be expected to exceed those 
analyzed and published in the Ellsworth AFB Air Installation Compatible Use Zone (AICUZ) Study 
(Air Force 2008). The Modified Alternative A would increase local training sorties from the 
current B-1 use of Powder River airspace from 46 percent of training sorties and B-52 use of 
Powder River airspace from 31 percent of training sorties to 85 percent local training sorties for 
each.  

The remaining training sorties would continue in remote areas such as Utah Test and Training 
Range (UTTR), Nevada Test and Training Range (NTTR), and Mountain Home Range Complex 
(MHRC), which would permit higher altitude training and aircrews to continue to conduct actual 
ordnance delivery training in locations where inert or live bombs can be deployed. There would 
be no live or inert ordnance proposed for use in PRTC. Table 2.5-4 presents the baseline 
number of sorties to local and remote training areas compared with proposed sorties under the 
Modified Alternative A. The table demonstrates the proportional increase in local training time. 
As indicated in Section 2.10, the PRTC would substantially reduce low-value transit or commute 
time and increase realistic combat training time. 

Table 2.5-4.  Annual Sortie Comparison Between Baseline and 
Modified Alternative A 

Sortie 
Baseline Modified Alternative A Change Total B-1 

and B-52 B-1 % B-52 % B-1 % B-52 % B-1 B-52 

Local 1,000 46% 300 31% 2,160 85% 808 85% +1,160 +508 +1,668 

Remote 1,160 54% 650 69% 380 15% 142 15% -780 -508 -1,288 
 

Currently, B-1s operate within all airspace units associated with the existing Powder River 
airspace, while most B-52 Powder River airspace operations occur within the Crossbow ATCAA 
with occasional use of Powder River MOAs. Under the Modified Alternative A, B-52s would 
operate primarily within all ATCAA airspace with occasional sorties in the new MOAs. B-1 use 
would be spread throughout the PRTC airspace. B-1s and B-52s historically have trained for the 
low-level penetration mission on Instrument Routes (IRs) that traverse the area leading to the 
Belle Fourche electronic range. Three IRs, IR-473, IR-485, and IR-492, are intermittently used by 
training aircraft (see Section 3.1.3.3). Low-level navigation on IRs is expected to continue at its 
current level of intermittent activity. Secondary users, such as tankers, would conduct aerial 
refueling in ATCAAs as needed and scheduled with the FAA. Transient aircraft training is 
included in the proposed PRTC airspace use.  

Table 2.5-5 presents baseline and projected sortie operations in MOA and ATCAA airspace. All 
B-1 and B-52 sortie operations training in the MOAs would also train in the overlying ATCAAs 
during the same mission. Some training missions would occur only in the ATCAAs. 
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Table 2.5-5.  Modified Alternative A MOA and ATCAA Annual 
Training Hours Comparison 

 
Aircraft Hours in Airspace 

B-1 B-521 Transient2 Tankers3 Total 

Baseline Annual Hours 

MOA 250 0 10 0 260 

ATCAA4 675 300 14 0 989 

Projected Modified Alternative A Annual Hours 

MOA 509 58 44 0 611 

ATCAA 1,740 258 121 152 2,271 

Changes 

MOA 259 58 34 0 351 

ATCAA 1,065 -42 107 152 1,282 
Notes:  1. B-52s use existing MOAs infrequently (see Table 2.5-1). 
 2. Includes F-16, F-15, and F-22 fighter aircraft and other similar type aircraft (see Appendix B). 
 3. Tankers use existing ATCAAs infrequently (see Table 2.5-2) and could use proposed MOAs infrequently (see 

Table 2.5-1). 
 4. Baseline ATCAA includes B-52 training in Crossbow which is not part of PRTC airspace. 

Aircraft capabilities and missions are constantly changing to reflect real world combat 
experiences and expected missions. Section 2.10 explains required aircrew training. Table 2.5-6 
presents the total estimated annual training activity for each airspace unit for each type of 
aircraft for weekday day-to-day training.  

2.5.3 LARGE FORCE EXERCISES 

The Modified Alternative A would support LFEs for mission training in simulated combat 
engagements as described in Section 2.10. For the purpose of this EIS, an LFE consists of a 
scheduled and announced once quarterly, 1- to 3-day training exercise with approximately 
20 aircraft of various types participating. LFEs would be scheduled to not exceed a total of 
10 days per year. Airspace would be activated an estimated 4 hours per LFE day. During an LFE, 
MOAs, ATCAAs, the corridors designated as Gap A, B, C MOAs/ATCAAs, Gateway East ATCAA, 
and Gateway West ATCAA could be activated in any number of configurations to accommodate 
the realistic training. The projected LFE time and altitude distributions are included in the 
aircraft by airspace distribution in Table 2.5-7. 

2.5.4 MODIFIED ALTERNATIVE A COMBINED AIRSPACE USE 

Table 2.5-8 combines the annual day-to-day training and the not more than 10 days per year of 
LFE training to present a projected total airspace usage under the Modified Alternative A and 
details the estimated time and altitude distribution for all training aircraft. Times and altitude 
distributions are presented in estimated hours over an average year and represent a best 
estimate of training activity based upon the day-to-day and LFE training requirements 
presented in Chapter 1.0. As capabilities and threats change and aircrews receive new training 
missions, the distribution of annual hours would be expected to vary. 
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Table 2.5-6.  Modified Alternative A Day-to-Day (DtD) Time and Altitude Distribution by Aircraft Type 

ALT Modified A 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ 
Altitude  

500 - 999 AGL 
HR/YR 

Time @ 
Altitude  

1000 - 1999 AGL 
HR/YR 

Time @ 
Altitude  

2000 -4999 AGL 
HR/YR 

Time @ 
Altitude  

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude  

12000 - 17999 
MSL HR/YR 

Time @ Altitude  
FL180 - FL260 

HR/YR 

Powder River 1A MOA/ATCAA 

B-1 2.55 5.73 2.55 1.20 0.00 0.00 
B-52 0.00 0.35 0.06 0.01 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.02 0.02 0.00 0.00 0.00 0.00 

Powder River 1B MOA/ATCAA 

B-1 4.07 9.16 4.07 1.91 1.11 66.81 
B-52 0.00 0.57 0.10 0.01 0.03 2.60 
Tanker 0.00 0.00 0.00 0.00 0.00 2.97 
Transient 0.04 0.04 0.00 0.00 0.16 0.57 

Powder River 1C MOA/ATCAA 

B-1 1.06 2.40 1.06 1.06 0.00 0.00 
B-52 0.00 0.15 0.03 0.01 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.01 0.01 0.00 0.00 0.00 0.00 

Powder River 1D MOA/ATCAA 

B-1 8.86 19.94 8.86 4.09 3.02 180.95 
B-52 0.00 1.23 0.22 0.03 0.08 7.03 
Tanker 0.00 0.00 0.00 0.00 0.00 8.03 
Transient 0.09 0.09 0.00 0.00 0.42 1.53 

Powder River 2 MOA/ATCAA 

B-1 34.06 76.64 34.06 17.03 8.52 510.94 
B-52 0.00 13.80 2.42 0.35 0.69 57.75 
Tanker 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

Powder River 3 MOA/ATCAA 

B-1 16.52 37.17 16.52 8.26 4.13 247.77 
B-52 0.00 2.30 0.40 0.06 0.12 9.63 
Tanker 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

continued on next page… 
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Table 2.5-6.  Modified Alternative A Day-to-Day (DtD) Time and Altitude Distribution by Aircraft Type 

ALT Modified A 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ 
Altitude  

500 - 999 AGL 
HR/YR 

Time @ 
Altitude  

1000 - 1999 AGL 
HR/YR 

Time @ 
Altitude  

2000 -4999 AGL 
HR/YR 

Time @ 
Altitude  

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude  

12000 - 17999 
MSL HR/YR 

Time @ Altitude  
FL180 - FL260 

HR/YR 

Powder River 4 MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 82.59 247.77 
B-52 0.00 0.00 0.00 0.00 17.25 57.75 
Tanker 0.00 0.00 0.00 0.00 0.00 11.00 
Transient 0.00 0.00 0.00 0.00 0.90 2.10 

Gap A MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gap B MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gap C MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 168.75 
B-52 0.00 0.00 0.00 0.00 0.00 75.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 1.00 
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Table 2.5-7.  Modified Alternative A Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

ALT Modified A 
(LFE ONLY) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 

500 - 999 
AGL HR/YR 

Time @ 
Altitude 

1000 - 1999 
AGL HR/YR 

Time @ 
Altitude 

2000 -4999 
AGL HR/YR 

Time @ 
Altitude 

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude 
12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude 
FL180 - 
FL260 
HR/YR 

Time @ 
Altitude 
Above 
FL260 -
FL370 
HR/YR 

Time @ 
Altitude 
Above 
FL370 -
FL600 
HR/YR 

Powder River 1A MOA/ATCAA 

B-1 0.57 1.28 0.57 0.28 0.14 8.53 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.32 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 7.37 0.00 0.00 
Transient 0.23 0.23 0.00 0.00 0.82 2.99 0.00 0.00 

Powder River 1B MOA/ATCAA 

B-1 0.91 2.04 0.91 0.45 0.23 13.62 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 2.11 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 11.78 0.00 0.00 
Transient 0.37 0.37 0.00 0.00 1.31 4.77 0.00 0.00 

Powder River 1C MOA/ATCAA 

B-1 0.51 1.14 0.51 0.25 0.13 7.59 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.18 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 6.56 0.00 0.00 
Transient 0.20 0.20 0.00 0.00 0.73 2.66 0.00 0.00 

Powder River 1D MOA/ATCAA 

B-1 2.46 5.53 2.46 1.23 0.61 36.90 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 5.73 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 31.89 0.00 0.00 
Transient 1.00 1.00 0.00 0.00 3.54 12.91 0.00 0.00 

Powder River 2 MOA/ATCAA 

B-1 4.92 11.07 4.92 2.46 1.23 73.80 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 11.15 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 4.58 0.00 0.00 
Transient 1.99 1.99 0.00 0.00 7.08 25.83 0.00 0.00 

Powder River 3 MOA/ATCAA 

B-1 2.94 6.62 2.94 1.47 0.74 44.16 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 6.67 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 2.74 0.00 0.00 
Transient 1.19 1.19 0.00 0.00 4.24 15.46 0.00 0.00 

continued on next page… 
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Table 2.5-7.  Modified Alternative A Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

ALT Modified A 
(LFE ONLY) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 

500 - 999 
AGL HR/YR 

Time @ 
Altitude 

1000 - 1999 
AGL HR/YR 

Time @ 
Altitude 

2000 -4999 
AGL HR/YR 

Time @ 
Altitude 

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude 
12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude 
FL180 - 
FL260 
HR/YR 

Time @ 
Altitude 
Above 
FL260 -
FL370 
HR/YR 

Time @ 
Altitude 
Above 
FL370 -
FL600 
HR/YR 

Powder River 4 MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 18.81 56.43 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 8.53 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 57.60 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 8.47 19.75 0.00 0.00 

Gap A MOA/ATCAA 

B-1 0.65 1.46 0.65 0.32 0.16 9.72 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.47 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 
Transient 0.26 0.26 0.00 0.00 0.93 3.40 0.00 0.00 

Gap B MOA/ATCAA 

B-1 0.88 1.98 0.88 0.44 0.22 13.23 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.82 0.00 0.00 
Transient 0.36 0.36 0.00 0.00 1.27 4.63 0.00 0.00 

Gap C MOA/ATCAA 

B-1 0.00 0.00 000 0.00 2.28 6.83 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.03 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.42 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 1.01 2.38 0.00 0.00 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 2.94 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 5.56 0.00 0.00 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 29.63 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 5.88 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 2.42 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 11.11 0.00 0.00 
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Table 2.5-8.  Modified Alternative A Day-to-Day (DtD) and Large Force Exercise (LFE) Time and Altitude 
Distribution by Aircraft Type 

ALT Modified A 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 

500 - 999 
AGL HR/YR 

Time @ 
Altitude 

1000 - 1999 
AGL HR/YR 

Time @ 
Altitude 

2000 -4999 
AGL HR/YR 

Time @ 
Altitude 

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude 
12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude 
FL180 - 
FL260 
HR/YR 

Time @ 
Altitude 
Above 
FL260 -
FL370 
HR/YR 

Time @ 
Altitude 
Above 
FL370 -
FL600 
HR/YR 

Powder River 1A MOA/ATCAA 

B-1 3.12 7.01 3.12 1.48 0.14 8.53 0.00 0.00 
B-52 0.00 0.35 0.06 0.01 0.00 1.32 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 7.37 0.00 0.00 
Transient 0.26 0.26 0.00 0.00 0.82 2.99 0.00 0.00 

Powder River 1B MOA/ATCAA 

B-1 4.98 11.20 4.98 2.37 1.34 80.44 0.00 0.00 
B-52 0.00 0.57 0.10 0.01 0.03 4.71 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 14.74 0.00 0.00 
Transient 0.41 0.41 0.00 0.00 1.46 5.33 0.00 0.00 

Powder River 1C MOA/ATCAA 

B-1 1.57 3.53 1.57 1.32 0.13 7.59 0.00 0.00 
B-52 0.00 0.15 0.03 0.01 0.00 1.18 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 6.56 0.00 0.00 
Transient 0.22 0.22 0.00 0.00 0.73 2.66 0.00 0.00 

Powder River 1D MOA/ATCAA 

B-1 11.32 25.48 11.32 5.32 3.63 217.85 0.00 0.00 
B-52 0.00 1.23 0.22 0.03 0.08 12.75 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 39.93 0.00 0.00 
Transient 1.08 1.08 0.00 0.00 3.96 14.45 0.00 0.00 

Powder River 2 MOA/ATCAA 

B-1 38.98 87.71 38.98 19.49 9.75 584.74 0.00 0.00 
B-52 0.00 13.80 2.42 0.35 0.69 68.90 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 5.58 0.00 0.00 
Transient 2.15 2.15 0.00 0.00 7.66 27.93 0.00 0.00 

Powder River 3 MOA/ATCAA 

B-1 19.46 43.79 19.46 9.73 4.87 291.93 0.00 0.00 
B-52 0.00 2.30 0.40 0.06 0.12 16.30 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 3.74 0.00 0.00 
Transient 1.35 1.35 0.00 0.00 4.82 17.56 0.00 0.00 

Powder River 4 MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 101.40 304.20 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 17.25 66.28 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 68.60 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 9.37 21.85 0.00 0.00 

continued on next page… 
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Table 2.5-8.  Modified Alternative A Day-to-Day (DtD) and Large Force Exercise (LFE) Time and Altitude 
Distribution by Aircraft Type 

ALT Modified A 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 

500 - 999 
AGL HR/YR 

Time @ 
Altitude 

1000 - 1999 
AGL HR/YR 

Time @ 
Altitude 

2000 -4999 
AGL HR/YR 

Time @ 
Altitude 

5,000 AGL - 
11999 MSL 

HR/YR 

Time @ 
Altitude 
12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude 
FL180 - 
FL260 
HR/YR 

Time @ 
Altitude 
Above 
FL260 -
FL370 
HR/YR 

Time @ 
Altitude 
Above 
FL370 -
FL600 
HR/YR 

Gap A MOA/ATCAA 

B-1 0.65 1.46 0.65 0.32 0.16 9.72 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.47 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 
Transient 0.26 0.26 0.00 0.00 0.93 3.40 0.00 0.00 

Gap B MOA/ATCAA 

B-1 0.88 1.98 0.88 0.44 0.22 13.23 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.82 0.00 0.00 
Transient 0.36 0.36 0.00 0.00 1.27 4.63 0.00 0.00 

Gap C MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 2.28 6.83 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 1.03 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.42 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 1.01 2.38 0.00 0.00 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 2.94 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 5.56 0.00 0.00 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 198.38 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 80.88 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 2.42 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 12.11 0.00 0.00 
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2.5.5 SUPERSONIC ACTIVITY 

Only during the LFEs (not to exceed 10 days per year) B-1 bombers and transient fighters would 
conduct realistic training that would involve supersonic flights within the PRTC airspace. 
Supersonic flights could occur during air combat, air-to-air engagements, defensive maneuvers, 
and other tactics during the LFE. Table 2.8-1 provides an estimate of aircraft types and 
estimated time above supersonic speeds. All B-1 supersonic activities would occur above 
20,000 feet MSL; transient fighter supersonic activity would be above 10,000 feet AGL. B-1s 
would fly supersonic for about 30 seconds during 60 sorties, or approximately 30 minutes per 
year, and fighters would engage in an estimated 48 minutes of supersonic flight per year during 
the not more than 10 days of LFEs annually with an estimated 5 percent between 10,000 feet 
AGL and FL180 and 95 percent from FL180 to FL260. Supersonic activity would generally be 
experienced toward the center of the LFE airspace over the proposed PR-2, PR-3, and Gap B 
MOAs/ATCAAs as aircraft use supersonic capabilities in engagements. 

2.5.6 DEFENSIVE COUNTERMEASURES 

Section 2.8, Elements Common to All Action Alternatives, explains the requirement for use of 
chaff and flares to provide realistic training when faced with combat threats. Under Modified 
Alternative A, an annual estimate of approximately 24,508 chaff bundles and 2,450 flares would 
be deployed during all normal or day-to-day and LFE training. This is an overall estimated 
26 percent reduction in chaff and flare use when compared to the DEIS Alternative A (which 
had 33,000 chaff bundles and 3,300 flares). These changes are a result of changes in airspace 
availability for B-52 training operations.  Different aircraft types employ specific types of chaff 
and flares in quantities reflective of their missions. Chaff and flare use would adhere to the 
restrictions described in Section 2.3. Table 2.5-9 estimates Modified Alternative A annual 
numbers of chaff bundles and flares by airspace based on time spent in the airspace. Chaff and 
flare residual materials would be as described in Section 2.8.5.3. 

Table 2.5-9.  Modified Alternative A Estimated Annual Chaff and 
Flare Use by Airspace 

Airspace Chaff Flares 

PR-1A/B/C/D MOAs/ATCAAs 4,048 405 

PR-2 MOA/ATCAA 8,097 810 

PR-3 MOA/ATCAA 3,672 367 

PR-4 MOA/ATCAA 4,928 493 

Gap A MOA/ATCAA 161 16 

Gap B MOA/ATCAA 219 22 

Gap C MOA/ATCAA 113 11 

Gateway East ATCAA 205 20 

Gateway West ATCAA 3,065 306 

Totals 24,508 2,450 
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2.5.7 GROUND-BASED TRAINING ASSETS 

The existing electronic range complex consists of the Belle Fourche ESS and numerous emitter 
and/or simulated threat sites underlying existing MOA and ATCAA airspace (see Section 2.4.2). 
These sites provide training opportunities within the existing Powder River airspace and would 
continue to support training in the proposed PRTC. 

2.6 MODIFIED ALTERNATIVE B  
Modified Alternative B expands and enhances the airspace and ground assets based on the 
existing Powder River airspace. Modified Alternative B would include all the common elements 
described in Section 2.7.6. 

2.6.1 AIRSPACE STRUCTURE 

Under Modified Alternative B, the Air Force would request the FAA to establish the MOAs, 
ATCAAs, and Gap MOA ATCAAs defined for the Modified Alternative A, with the exceptions that 
PR-1A MOA, PR-1B MOA, PR-1C MOA, PR-1D MOA, and the Gap A MOAs would not be 
established (see Figure 2-3) and PR-4 Low MOA and Gap C Low MOA would be established as in 
the DEIS Alternative B.  Modified Alternative B ATCAAs would be above the MOAs in PR-2, PR-3, 
PR-4, Gap B, and Gap C as they are for the Modified Alternative A. The PR-1A, PR-1B, PR-1C, and 
PR-1D ATCAAs and Gap A ATCAA are included in Modified Alternative B. 

2.6.2 AIRSPACE OPERATIONS 

Under Modified Alternative B, the primary users of the airspace would be the B-1s and B-52s as 
explained in Section 2.10. Table 2.6-1 compares local and remote sorties under baseline or 
existing conditions and Modified Alternative B. This table demonstrates that Modified 
Alternative B would increase local airspace training for B-1s from 46 percent of training sorties 
to 85 percent of training sorties and for B-52s from 31 percent to 85 percent of training sorties. 

Table 2.6-1.  Annual Sortie Comparison Between Baseline and Modified Alternative B 

Sortie 
Existing Modified Alternative B Change Total B-1 and 

B-52 B-1 % B-52 % B-1 % B-52 % B-1 B-52 

Local 1,000 46% 300 31% 1,940 76% 722 76% +940 +422 +1,362 

Remote 1,160 54% 650 69% 600 24% 228 24% -560 -422 -982 

Under Modified Alternative B, aircrews would use remote training complexes at a higher rate 
than with the Modified Alternative A. As noted in Section 2.11, the criterion for quality training 
airspace is 1,000 feet of topography variation over a distance of 10 miles to conduct terrain 
following training. PR-1 MOAs are the only proposed airspaces with mountainous terrain 
consisting of 1,000 feet of topographic relief over a 10 NM distance needed for bomber 
terrain-following tactics. Modified Alternative B would include low-altitude training in PR-4, but 
PR-4 does not include terrain comparable to the PR-1 MOAs. 
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Under Modified Alternative B, approximately 65 percent of training sorties for the bombers 
would occur locally in the proposed PRTC. While this would constitute a substantial 
improvement over baseline conditions, it would be lower than the local training sorties 
projected with Modified Alternative A. 

Table 2.6-2 presents Modified Alternative B estimated and baseline sortie operations in MOA 
and ATCAA airspaces for all aircraft during normal day-to-day and LFE training. 

Table 2.6-2.  Modified Alternative B MOA and ATCAA 
Annual Training Hours Comparison 

 
AIRCRAFT HOURS IN AIRSPACE 

B-1 B-521 Transient2 Tankers3 Total 

Baseline Annual Hours 

MOA 250 0 10 0 260 

ATCAA4 675 300 14 0 989 

Projected Modified Alternative B Annual Hours 

MOA 409 64 33 0 506 
ATCAA 1,336 250 122 141 1,849 

Increase 
MOA 159 64 23 0 246 

ATCAA 661 -50 108 141 860 
Notes:  1. B-52s use existing MOAs infrequently (see Table 2.5-1). 
 2. Includes F-16, F-15, and F-22 fighter aircraft and others (see Appendix B). 
 3. Tankers use existing ATCAAs infrequently (see Table 2.5-2) and could use proposed MOAs infrequently (see  

Table 2.5-1). 
 4. Baseline ATCAA includes B-52 training in Crossbow which is not part of PRTC airspace. 
 

The Modified Alternative B day-to-day annual military training hours by aircraft in each airspace 
is presented in Table 2.6-3. The table reflects Modified Alternative B with no PR-1A/B/C/D 
MOAs and includes the PR-4 Low MOA. Table 2.6-4 presents the LFE training hours for each 
altitude and airspace, including the LFE-only airspaces. Table 2.6-5 adds the day-to-day and LFE 
training hours to present the total estimated hourly training hours by aircraft and Modified 
Alternative B airspace. Table 2.6-5 is an estimated annual usage, including transients and 
tankers. Transient fighters would be expected to perform most of their sortie operations during 
LFEs, and tanker aircraft would support training as needed. Table 2.6-5 represents the total 
projected PRTC airspace use for Modified Alternative B. As future missions change, hour 
distributions could also vary. 
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Table 2.6-3.  Modified Alternative B Day-to-Day (DtD) Time and Altitude Distribution by Aircraft Type 

ALT B Modified Low+High 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ Altitude 
500 - 999 AGL 

HR/YR 

Time @ Altitude 
1000 - 1999 AGL 

HR/YR 

Time @ Altitude 
2000 -4999 AGL 

HR/YR 

Time @ Altitude 
5,000 AGL - 
11999 MSL 

HR/YR 

Time @ Altitude 
12000 - 17999 

MSL HR/YR 

Time @ Altitude 
FL180 - FL260 

HR/YR 

Powder River 1A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Powder River 1B ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 66.81 
B-52 0.00 0.00 0.00 0.00 0.00 2.60 
Tankers 0.00 0.00 0.00 0.00 0.00 2.97 
Transient 0.00 0.00 0.00 0.00 0.00 0.57 

Powder River 1C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Powder River 1D ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 180.95 
B-52 0.00 0.00 0.00 0.00 0.00 7.03 
Tankers 0.00 0.00 0.00 0.00 0.00 8.03 
Transient 0.00 0.00 0.00 0.00 0.00 1.53 

Powder River 2 MOA/ATCAA 

B-1 34.06 76.64 34.06 17.03 8.52 510.94 
B-52 0.00 13.80 2.42 0.35 0.69 57.75 
Tankers 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

Powder River 3 MOA/ATCAA 

B-1 16.52 37.17 16.52 8.26 4.13 247.77 
B-52 0.00 2.30 0.40 0.06 0.12 9.63 
Tankers 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

Powder River 4 MOA/ATCAA 

B-1 16.52 37.17 16.52 8.26 4.13 247.77 
B-52 0.00 13.80 2.42 0.35 0.69 57.75 
Tankers 0.00 0.00 0.00 0.00 0.00 11.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

Gap A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

continued on next page… 
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Table 2.6-3.  Modified Alternative B Day-to-Day (DtD) Time and Altitude Distribution by Aircraft Type 

ALT B Modified Low+High 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ Altitude 
500 - 999 AGL 

HR/YR 

Time @ Altitude 
1000 - 1999 AGL 

HR/YR 

Time @ Altitude 
2000 -4999 AGL 

HR/YR 

Time @ Altitude 
5,000 AGL - 
11999 MSL 

HR/YR 

Time @ Altitude 
12000 - 17999 

MSL HR/YR 

Time @ Altitude 
FL180 - FL260 

HR/YR 

Gap B MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gap C MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 168.75 
B-52 0.00 0.00 0.00 0.00 0.00 75.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 1.00 
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Table 2.6-4.  Modified Alternative B Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

ALT B Modified Low+High 
(LFE  Ops) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 

- 17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Powder River 1A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 8.53 
B-52 0.00 0.00 0.00 0.00 0.00 1.32 
Tankers 0.00 0.00 0.00 0.00 0.00 7.37 
Transient 0.00 0.00 0.00 0.00 0.00 2.99 

Powder River 1B ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 13.62 
B-52 0.00 0.00 0.00 0.00 0.00 2.11 
Tankers 0.00 0.00 0.00 0.00 0.00 11.78 
Transient 0.00 0.00 0.00 0.00 0.00 4.77 

Powder River 1C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 7.59 
B-52 0.00 0.00 0.00 0.00 0.00 1.18 
Tankers 0.00 0.00 0.00 0.00 0.00 6.56 
Transient 0.00 0.00 0.00 0.00 0.00 2.66 

Powder River 1D ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 36.90 
B-52 0.00 0.00 0.00 0.00 0.00 5.73 
Tankers 0.00 0.00 0.00 0.00 0.00 31.89 
Transient 0.00 0.00 0.00 0.00 0.00 12.91 

Powder River 2 MOA/ATCAA 

B-1 4.92 11.07 4.92 2.46 1.23 73.80 

B-52 0.00 0.00 0.00 0.00 0.00 11.15 

Tankers 0.00 0.00 0.00 0.00 0.00 4.58 

Transient 1.99 1.99 0.00 0.00 7.08 25.83 

Powder River 3 MOA/ATCAA 

B-1 2.94 6.62 2.94 1.47 0.74 44.16 

B-52 0.00 0.00 0.00 0.00 0.00 6.67 

Tankers 0.00 0.00 0.00 0.00 0.00 2.74 

Transient 1.19 1.19 0.00 0.00 4.24 15.46 

continued on next page… 
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Table 2.6-4.  Modified Alternative B Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

ALT B Modified Low+High 
(LFE  Ops) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 

- 17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Powder River 4 MOA/ATCAA 

B-1 3.76 8.46 3.76 1.88 0.94 56.43 

B-52 0.00 0.00 0.00 0.00 0.00 8.53 

Tankers 0.00 0.00 0.00 0.00 0.00 57.60 

Transient 1.74 1.74 0.00 0.00 6.19 22.55 

Gap A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 7.40 

B-52 0.00 0.00 0.00 0.00 0.00 1.47 

Tankers 0.00 0.00 0.00 0.00 0.00 0.60 

Transient 0.00 0.00 0.00 0.00 0.00 2.78 

Gap B MOA/ATCAA 

B-1 1.01 2.27 1.01 0.50 0.25 15.11 

B-52 0.00 0.00 0.00 0.00 0.00 2.00 

Tankers 0.00 0.00 0.00 0.00 0.00 0.82 

Transient 0.41 0.41 0.00 0.00 1.45 5.29 

Gap C MOA/ATCAA 

B-1 0.52 1.17 0.52 0.26 0.13 7.79 

B-52 0.00 0.00 0.00 0.00 0.00 1.03 

Tankers 0.00 0.00 0.00 0.00 0.00 0.42 

Transient 0.21 0.21 0.00 0.00 0.75 2.73 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 

B-52 0.00 0.00 0.00 0.00 0.00 2.94 

Tankers 0.00 0.00 0.00 0.00 0.00 1.21 

Transient 0.00 0.00 0.00 0.00 0.00 5.56 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 29.63 

B-52 0.00 0.00 0.00 0.00 0.00 5.88 

Tankers 0.00 0.00 0.00 0.00 0.00 2.42 

Transient 0.00 0.00 0.00 0.00 0.00 11.11 
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Table 2.6-5.  Modified Alternative B Day-to-Day (DtD) and Large Force Exercise (LFE) Time and Altitude 
Distribution by Aircraft Type 

Modified ALT B Low+High 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 

- 17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Powder River 1A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 8.53 
B-52 0.00 0.00 0.00 0.00 0.00 1.32 
Tankers 0.00 0.00 0.00 0.00 0.00 7.37 
Transient 0.00 0.00 0.00 0.00 0.00 2.99 

Powder River 1B ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 8.53 
B-52 0.00 0.00 0.00 0.00 0.00 1.32 
Tankers 0.00 0.00 0.00 0.00 0.00 7.37 
Transient 0.00 0.00 0.00 0.00 0.00 2.99 

Powder River 1C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 7.59 
B-52 0.00 0.00 0.00 0.00 0.00 1.18 
Tankers 0.00 0.00 0.00 0.00 0.00 6.56 
Transient 0.00 0.00 0.00 0.00 0.00 2.66 

Powder River 1D ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 217.85 
B-52 0.00 0.00 0.00 0.00 0.00 12.76 
Tankers 0.00 0.00 0.00 0.00 0.00 39.92 
Transient 0.00 0.00 0.00 0.00 0.00 14.44 

Powder River 2 MOA/ATCAA 

B-1 38.98 87.71 38.98 19.49 9.75 584.74 
B-52 0.00 13.80 2.42 0.35 0.69 68.90 
Tankers 0.00 0.00 0.00 0.00 0.00 5.58 
Transient 2.15 2.15 0.00 0.00 7.66 27.93 

Powder River 3 MOA/ATCAA 

B-1 19.46 43.79 19.46 9.73 4.87 291.93 
B-52 0.00 2.30 0.40 0.06 0.12 16.30 
Tankers 0.00 0.00 0.00 0.00 0.00 3.74 
Transient 1.35 1.35 0.00 0.00 4.82 17.56 

Powder River 4 MOA/ATCAA 

B-1 20.28 45.63 20.28 10.14 5.07 304.20 
B-52 0.00 13.80 2.42 0.35 0.69 66.28 
Tankers 0.00 0.00 0.00 0.00 0.00 68.60 
Transient 1.90 1.90 0.00 0.00 6.76 24.65 

continued on next page… 
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Table 2.6-5.  Modified Alternative B Day-to-Day (DtD) and Large Force Exercise (LFE) Time and Altitude 
Distribution by Aircraft Type 

Modified ALT B Low+High 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 

- 17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Gap A ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 7.40 
B-52 0.00 0.00 0.00 0.00 0.00 1.47 
Tankers 0.00 0.00 0.00 0.00 0.00 0.60 
Transient 0.00 0.00 0.00 0.00 0.00 2.78 

Gap B MOA/ATCAA 

B-1 1.01 2.27 1.01 0.50 0.25 15.11 
B-52 0.00 0.00 0.00 0.00 0.00 2.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.82 
Transient 0.41 0.41 0.00 0.00 1.45 5.29 

Gap C MOA/ATCAA 

B-1 0.52 1.17 0.52 0.26 0.13 7.79 
B-52 0.00 0.00 0.00 0.00 0.00 1.03 
Tankers 0.00 0.00 0.00 0.00 0.00 0.42 
Transient 0.21 0.21 0.00 0.00 0.75 2.73 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 
B-52 0.00 0.00 0.00 0.00 0.00 2.94 
Tankers 0.00 0.00 0.00 0.00 0.00 1.21 
Transient 0.00 0.00 0.00 0.00 0.00 5.56 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 198.38 
B-52 0.00 0.00 0.00 0.00 0.00 80.88 
Tankers 0.00 0.00 0.00 0.00 0.00 2.42 
Transient 0.00 0.00 0.00 0.00 0.00 12.11 
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2.6.3 LARGE FORCE EXERCISES 

LFEs would form part of Modified Alternative B, occurring with the same frequency and 
involving similar operations as described under the Modified Alternative A. The patterns of use 
for LFEs and the distribution of sortie operations would be similar to required training described 
for Modified Alternative A. The Modified Alternative B stand-off distance and altitude 
restriction account for the lack of the PR-1 and Gap A MOAs and the addition of the PR-4 Low 
MOA and Gap C Low MOA. Sortie operations for LFEs would be somewhat less than those 
described for Modified Alternative A.  Table 2.6-4 presents estimated LFE airspace usage. Under 
Modified Alternative B, LFEs would have reduced training effectiveness, due to the lack of 
low-level mountainous terrain underneath PR-1 or extended stand-off distances at lower 
altitudes underneath the PR-1 or Gap A MOAs. 

2.6.4 SUPERSONIC ACTIVITY 

Modified Alternative B supersonic activity would not be expected to discernibly change from 
the Modified Alternative A because LFE training would be the same as expected for the 
Modified Alternative A. B-1 supersonic flight would occur above 20,000 feet MSL within the 
airspace during LFEs as described for the Modified Alternative A. Modified Alternative B would 
include authorization for transient fighter aircraft to fly supersonic above 10,000 feet AGL 
during LFEs. Total supersonic activity would be comparable to that described for the Modified 
Alternative A in Section 2.5.  Table 2.8-1 lists the estimated supersonic minutes by aircraft type 
and altitudes. All B-1 and most fighter supersonic flight would occur in the ATCAAs.  

2.6.5 DEFENSIVE COUNTERMEASURES 

The use of chaff and flares for Modified Alternative B would be proportional to the operations 
in the respective airspaces.  Modified Alternative B would not be expected to result in a 
substantial reduction in chaff and flare use when compared with Modified Alternative A 
because aircrews would be required to train realistically with defensive chaff and flares.   
Table 2.6-6 presents the annual chaff and flare use for normal or day-to-day and LFE training 
under Modified Alternative B. Chaff and flare use would adhere to the restrictions described in 
Section 2.7.6. Residual materials and deposition would generally be as described in Section 
2.7.6.  
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Table 2.6-6.  Modified Alternative B Estimated Annual Chaff and 
Flare Use by Airspace 

Airspace Chaff Flares 

PR-1A/B/C/D ATCAAs 944 94 

PR-2 MOA/ATCAA 9,120 911 

PR-3 MOA/ATCAA 4,199 420 

PR-4 MOA/ATCAA 5,453 544 

Gap A ATCAA 111 11 

Gap B MOA/ATCAA 270 27 

Gap C MOA/ATCAA 139 14 

Gateway East ATCAA 222 22 

Gateway West ATCAA 3,282 327 

Totals 23,740 2,370 

2.6.6 GROUND-BASED TRAINING ASSETS 

The existing electronic range complex consists of the Belle Fourche ESS and numerous emitter 
and/or simulated threat sites underlying existing MOA and ATCAA airspace (see Section 2.10). 
These sites provide training opportunities within the existing Powder River airspace and would 
continue to support training in the proposed PRTC.  

2.7 MODIFIED ALTERNATIVE C 
Modified Alternative C would expand and enhance the airspace and ground assets based on the 
existing Powder River airspace. Modified Alternative C would include all the common elements 
described in Section 2.7.6. 

2.7.1 AIRSPACE STRUCTURE 

For Modified Alternative C, the Air Force would request the FAA to establish all the MOAs, 
ATCAAs, and Gap MOA ATCAAs defined for the Modified Alternative A, with the exception that 
the PR-4 and the Gap C MOAs would not be included in Modified Alternative C. The PR-4 
ATCAAs and the Gap C ATCAAs would be included in Modified Alternative C. Figure 2-4 includes 
the MOA/ATCAA details of Modified Alternative C.  

2.7.2 AIRSPACE OPERATIONS 

Under Modified Alternative C, the primary users of the airspace would be the B-1s and B-52s. 
Table 2.7-1 compares the local annual sorties under PRTC Modified Alternative C with the 
baseline, or existing, Powder River airspace sorties. Modified Alternative C would be 
comparable to Modified Alternative B, and aircrews would use remote training complexes at a 
higher rate than under the Modified Alternative A. Approximately 70 to 80 percent of training 
would occur locally within PRTC Modified Alternative C. While this would constitute a 
substantial improvement over Powder River airspace baseline conditions, local training would 
be less than under the Modified Alternative A and similar to Modified Alternative B except over 
a different geographic area. The inclusion of PR-1A, PR-1B, PR-1C, and PR-1D MOAs in Modified 
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Alternative C would support quality low-level training to meet siting criteria for mountainous 
terrain-following training as noted in Section 2.11.  

Table 2.7-1.  Annual Sortie Comparison Between Baseline and 
Modified Alternative C 

Sortie 
Existing Modified Alternative C Change Total B-1 and 

B-52 B-1 % B-52 % B-1 % B-52 % B-1 B-52 

Local 1,000 46% 300 31% 1,940 76% 722 76% +940 +422 +1,362 

Remote 1,160 54% 650 69% 600 24% 228 24% -560 -422 -982 

B-1s would be the primary users of the MOAs, while B-1s and B-52s would share the ATCAAs. 
Table 2.7-2 provides the Modified Alternative C estimated and baseline sortie operations in the 
MOA and ATCAA airspaces for all aircraft during daily and LFE training. 

Table 2.7-2.  Modified Alternative C MOA and ATCAA Annual Training Hours 
Comparison 

 

AIRCRAFT HOURS IN AIRSPACE 

B-1 B-521 Transient2 Tankers3 Total 

Baseline Annual Hours 

MOA 250 0 10 0 260 

ATCAA4 675 300 14 0 989 

Projected Modified Alternative C Annual Hours 

MOA 424 61 34 0 519 

ATCAA 1,294 202 127 220 1,843 

Increase 
MOA 174 61 24 0 259 

ATCAA 619 -98 113 220 854 
Notes:  1. B-52s use existing MOAs infrequently (see Table 2.5-1). 
 2. Includes F-16, F-15, and F-22 fighter aircraft and others (see Appendix B). 
 3. Tankers use existing ATCAAs infrequently (see Table 2.5-2) and could use proposed MOAs infrequently (see 

Table 2.5-1). 
 4. Baseline ATCAA includes B-52 training in Crossbow which is not part of PRTC airspace. 
 

Modified Alternative C annual day-to-day training activity estimated for each aircraft for each 
altitude within each airspace is presented in Table 2.7-3. This is the Modified Alternative C 
estimated annual usage for B-1s, B-52s, transients, and tankers. Transient fighters would be 
expected to perform most of their sortie operations during LFEs, and tanker aircraft would 
support training as needed. Table 2.7-4 presents the Modified Alternative C training hours for 
an LFE. Table 2.7-5 combines Table 2.7-3 and Table 2.7-4 to produce the total Modified 
Alternative C expected training hours by aircraft, airspace, and altitude. Table 2.7-6 represents 
the estimated total airspace use under Modified Alternative C. Real-world experience and 
expected missions will change, and estimated aircraft training hour distribution would be 
expected to vary accordingly. 
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Figure 2-4.  Modified Alternative C Airspace 



Final 
November 2014 

 

 Powder River Training Complex EIS 
Page 2-52 2.0 Description of the Proposed Action and Alternatives 

This page is intentionally blank. 



 
 

 

Pow
der River Training Com

plex EIS 
2.0 D

escription of the Proposed A
ction and A

lternatives  
Page 2-53 

 

F
in

a
l 

N
o
v
e
m

b
e
r 2

0
1
4
 

Table 2.7-3.  Modified Alternative C Day-to-Day (DtD) Operations Time and Altitude Distribution by Aircraft 
Type 

Modified ALT C 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ Altitude 
500 - 999 AGL 

HR/YR 

Time @ Altitude 
1000 - 1999 AGL 

HR/YR 

Time @ Altitude 
2000 -4999 AGL 

HR/YR 

Time @ Altitude 
5,000 AGL - 11999 

MSL HR/YR 

Time @ Altitude 
12000 - 17999 

MSL HR/YR 

Time @ Altitude 
FL180 - FL260 

HR/YR 

Powder River 1A MOA/ATCAA 

B-1 2.55 5.73 2.55 1.20 0.00 0.00 
B-52 0.00 0.35 0.06 0.00 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.02 0.02 0.00 0.00 0.00 0.00 

Powder River 1B MOA/ATCAA 

B-1 4.07 9.16 4.07 1.91 1.11 66.81 
B-52 0.00 0.57 0.10 0.01 0.03 2.60 
Tanker 0.00 0.00 0.00 0.00 0.00 2.97 
Transient 0.04 0.04 0.00 0.00 0.16 0.57 

Powder River 1C MOA/ATCAA 

B-1 1.06 2.40 1.06 1.06 0.00 0.00 
B-52 0.00 0.15 0.03 0.01 0.00 0.00 
Tanker 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.01 0.01 0.00 0.00 0.00 0.00 

Powder River 1D MOA/ATCAA 

B-1 8.86 19.94 8.86 4.09 3.02 180.95 
B-52 0.00 1.23 0.22 0.03 0.08 7.03 
Tanker 0.00 0.00 0.00 0.00 0.00 8.03 
Transient 0.09 0.09 0.00 0.00 0.42 1.53 

Powder River 2 MOA/ATCAA 

B-1 34.06 76.64 34.06 17.03 8.52 510.94 
B-52 0.00 13.80 2.42 0.35 0.69 57.75 
Tankers 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.11 0.11 0.00 0.00 0.38 1.40 

Powder River 3 MOA/ATCAA 

B-1 16.52 37.17 16.52 8.26 4.13 247.77 
B-52 0.00 2.30 0.40 0.06 0.12 9.63 
Tankers 0.00 0.00 0.00 0.00 0.00 1.00 
Transient 0.16 0.16 0.00 0.00 0.58 2.10 

Powder River 4 ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 247.77 
B-52 0.00 0.00 0.00 0.00 0.00 57.75 
Tankers 0.00 0.00 0.00 0.00 0.00 11.00 
Transient 0.00 0.00 0.00 0.00 0.00 2.10 

Gap A MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

continued on next page… 
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Table 2.7-3.  Modified Alternative C Day-to-Day (DtD) Operations Time and Altitude Distribution by Aircraft 
Type 

Modified ALT C 
(DtD Ops) 

Airspace Unit 
Aircraft 

Time @ Altitude 
500 - 999 AGL 

HR/YR 

Time @ Altitude 
1000 - 1999 AGL 

HR/YR 

Time @ Altitude 
2000 -4999 AGL 

HR/YR 

Time @ Altitude 
5,000 AGL - 11999 

MSL HR/YR 

Time @ Altitude 
12000 - 17999 

MSL HR/YR 

Time @ Altitude 
FL180 - FL260 

HR/YR 

Gap B MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gap C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 
B-52 0.00 0.00 0.00 0.00 0.00 0.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 0.00 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 168.75 
B-52 0.00 0.00 0.00 0.00 0.00 75.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.00 
Transient 0.00 0.00 0.00 0.00 0.00 1.00 
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Table 2.7-4.  Modified Alternative C Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

Modified ALT C 
(LFE ONLY) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Powder River 1A MOA/ATCAA 

B-1 0.57 1.28 0.57 0.28 0.14 8.53 
B-52 0.00 0.00 0.00 0.00 0.00 1.32 
Tanker 0.00 0.00 0.00 0.00 0.00 7.37 
Transient 0.23 0.23 0.00 0.00 0.82 2.99 

Powder River 1B MOA/ATCAA 

B-1 0.91 2.04 0.91 0.45 0.23 13.62 
B-52 0.00 0.00 0.00 0.00 0.00 2.11 
Tanker 0.00 0.00 0.00 0.00 0.00 11.78 
Transient 0.37 0.37 0.00 0.00 1.31 4.77 

Powder River 1C MOA/ATCAA 

B-1 0.51 1.14 0.51 0.25 0.13 7.59 
B-52 0.00 0.00 0.00 0.00 0.00 1.18 
Tanker 0.00 0.00 0.00 0.00 0.00 6.56 
Transient 0.20 0.20 0.00 0.00 0.73 2.66 

Powder River 1D MOA/ATCAA 

B-1 2.46 5.53 2.46 1.23 0.61 36.90 
B-52 0.00 0.00 0.00 0.00 0.00 5.73 
Tanker 0.00 0.00 0.00 0.00 0.00 31.89 
Transient 1.00 1.00 0.00 0.00 3.54 12.91 

Powder River 2 MOA/ATCAA 

B-1 4.92 11.07 4.92 2.46 1.23 73.80 
B-52 0.00 0.00 0.00 0.00 0.00 11.15 
Tankers 0.00 0.00 0.00 0.00 0.00 4.58 
Transient 1.99 1.99 0.00 0.00 7.08 25.83 

Powder River 3 MOA/ATCAA 

B-1 2.94 6.62 2.94 1.47 0.74 44.16 
B-52 0.00 0.00 0.00 0.00 0.00 6.67 
Tankers 0.00 0.00 0.00 0.00 0.00 2.74 
Transient 1.19 1.19 0.00 0.00 4.24 15.46 

Powder River 4 ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 75.24 
B-52 0.00 0.00 0.00 0.00 0.00 8.53 
Tankers 0.00 0.00 0.00 0.00 0.00 57.60 
Transient 0.00 0.00 0.00 0.00 0.00 28.22 

Gap A MOA/ATCAA 

B-1 0.63 1.42 0.63 0.32 0.16 9.45 
B-52 0.00 0.00 0.00 0.00 0.00 1.47 
Tankers 0.00 0.00 0.00 0.00 0.00 0.60 
Transient 0.26 0.26 0.00 0.00 0.93 3.40 

continued on next page… 
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Table 2.7-4.  Modified Alternative C Large Force Exercise (LFE) Time and Altitude Distribution by Aircraft Type 

Modified ALT C 
(LFE ONLY) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Gap B MOA/ATCAA 

B-1 0.88 1.98 0.88 0.44 0.22 13.23 
B-52 0.00 0.00 0.00 0.00 0.00 2.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.82 
Transient 0.36 0.36 0.00 0.00 1.27 4.63 

Gap C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 9.10 
B-52 0.00 0.00 0.00 0.00 0.00 1.03 
Tankers 0.00 0.00 0.00 0.00 0.00 0.42 
Transient 0.00 0.00 0.00 0.00 0.00 3.40 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 
B-52 0.00 0.00 0.00 0.00 0.00 2.94 
Tankers 0.00 0.00 0.00 0.00 0.00 1.21 
Transient 0.00 0.00 0.00 0.00 0.00 5.56 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 29.63 
B-52 0.00 0.00 0.00 0.00 0.00 5.88 
Tankers 0.00 0.00 0.00 0.00 0.00 2.42 
Transient 0.00 0.00 0.00 0.00 0.00 11.11 
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Table 2.7-5.  Modified Alternative C Day-to-Day (DtD) and Large Force Exercises (LFE) Time and Altitude 
Distribution 

Modified ALT C 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Powder River 1A MOA/ATCAA 

B-1 3.12 7.01 3.12 1.48 0.14 8.53 
B-52 0.00 0.35 0.06 0.00 0.00 1.32 
Tanker 0.00 0.00 0.00 0.00 0.00 7.37 
Transient 0.26 0.26 0.00 0.00 0.82 2.99 

Powder River 1B MOA/ATCAA 

B-1 4.98 11.20 4.98 2.37 1.34 80.44 
B-52 0.00 0.57 0.10 0.01 0.03 4.71 
Tanker 0.00 0.00 0.00 0.00 0.00 14.74 
Transient 0.41 0.41 0.00 0.00 1.46 5.33 

Powder River 1C MOA/ATCAA 

B-1 1.57 3.53 1.57 1.32 0.13 7.59 
B-52 0.00 0.15 0.03 0.01 0.00 1.18 
Tanker 0.00 0.00 0.00 0.00 0.00 6.56 
Transient 0.22 0.22 0.00 0.00 0.73 2.66 

Powder River 1D MOA/ATCAA 

B-1 11.32 25.48 11.32 5.32 3.63 217.85 
B-52 0.00 1.23 0.22 0.03 0.08 12.75 
Tanker 0.00 0.00 0.00 0.00 0.00 39.93 
Transient 1.08 1.08 0.00 0.00 3.96 14.45 

Powder River 2 MOA/ATCAA 

B-1 38.98 87.71 38.98 19.49 9.75 584.74 
B-52 0.00 13.80 2.42 0.35 0.69 68.90 
Tankers 0.00 0.00 0.00 0.00 0.00 5.58 
Transient 2.10 2.10 0.00 0.00 7.47 27.23 

Powder River 3 MOA/ATCAA 

B-1 19.46 43.79 19.46 9.73 4.87 291.93 
B-52 0.00 2.30 0.40 0.06 0.12 16.30 
Tankers 0.00 0.00 0.00 0.00 0.00 3.74 
Transient 1.35 1.35 0.00 0.00 4.82 17.56 

Powder River 4 MOA/ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 323.01 
B-52 0.00 0.00 0.00 0.00 0.00 66.28 
Tankers 0.00 0.00 0.00 0.00 0.00 68.60 
Transient 0.00 0.00 0.00 0.00 0.00 30.32 

Gap A MOA/ATCAA 

B-1 0.63 1.42 0.63 0.32 0.16 9.45 
B-52 0.00 0.00 0.00 0.00 0.00 1.47 
Tankers 0.00 0.00 0.00 0.00 0.00 0.60 
Transient 0.26 0.26 0.00 0.00 0.93 3.40 

continued on next page… 
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Table 2.7-5.  Modified Alternative C Day-to-Day (DtD) and Large Force Exercises (LFE) Time and Altitude 
Distribution 

Modified ALT C 
(DtD + LFEs) 

Airspace Unit 
Aircraft 

Time @ 
Altitude 500 - 

999 AGL HR/YR 

Time @ 
Altitude 1000 - 

1999 AGL 
HR/YR 

Time @ 
Altitude 2000 -

4999 AGL 
HR/YR 

Time @ 
Altitude 5,000 
AGL - 11999 
MSL HR/YR 

Time @ 
Altitude 12000 - 

17999 MSL 
HR/YR 

Time @ 
Altitude FL180 - 

FL260 HR/YR 

Gap B MOA/ATCAA 

B-1 0.88 1.98 0.88 0.44 0.22 13.23 
B-52 0.00 0.00 0.00 0.00 0.00 2.00 
Tankers 0.00 0.00 0.00 0.00 0.00 0.82 
Transient 0.36 0.36 0.00 0.00 1.27 4.63 

Gap C ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 9.10 
B-52 0.00 0.00 0.00 0.00 0.00 1.03 
Tankers 0.00 0.00 0.00 0.00 0.00 0.42 
Transient 0.00 0.00 0.00 0.00 0.00 3.40 

Gateway East ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 14.81 
B-52 0.00 0.00 0.00 0.00 0.00 2.94 
Tankers 0.00 0.00 0.00 0.00 0.00 1.21 
Transient 0.00 0.00 0.00 0.00 0.00 5.56 

Gateway West ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 198.38 
B-52 0.00 0.00 0.00 0.00 0.00 80.88 
Tankers 0.00 0.00 0.00 0.00 0.00 2.42 
Transient 0.00 0.00 0.00 0.00 0.00 12.11 
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2.7.3 LARGE FORCE EXERCISES 

LFEs are RAP requirements that are critical for aircrew training but are difficult to accomplish 
due to lack of opportunities. LFEs will consist of at least 10 aircraft operating in the assigned 
airspace. Under Modified Alternative C, the LFEs (not to exceed 10 days per year) would occur 
with the same frequency and involve similar operations as described for the Modified 
Alternative A. LFEs would distribute sortie operations similar to the description for Modified 
Alternative A with stand-off distances and altitude restrictions to account for the lack of PR-4 
MOA and Gap C MOA airspace.  Adjustments to account for the different airspace would 
somewhat increase traffic in the available airspace. Table 2.7-4 presents the annual estimated 
LFE training by aircraft type. Under Modified Alternative C, LFEs would have somewhat higher-
quality training than under Modified Alternative B, because the PR-1MOAs overfly a diversified 
geographic area suitable for B-1 bomber terrain following tactics. 

2.7.4 SUPERSONIC ACTIVITY 

Modified Alternative C would include B-1 supersonic flight above 20,000 feet MSL during LFEs 
as described for the Modified Alternative A. Although there would be a reduced total amount 
of day-to-day training, the LFE training and LFE events would be the same as the Modified 
Alternative A. Transient fighter aircraft would operate at supersonic speeds above 10,000 feet 
AGL during LFEs. Total supersonic activity would match that defined for the Modified 
Alternative A (refer to Section 2.7.6). Table 2.8-1 lists the estimated supersonic minutes by 
aircraft type and altitudes during the LFEs, which would not exceed 10 days per year. Transient 
fighters would fly an estimated 100 supersonic events during LFEs. All the B-1 and most of the 
fighter supersonic activity would occur in the ATCAAs above FL180.  

2.7.5 DEFENSIVE COUNTERMEASURES 

The use of chaff and flares for Modified Alternative C would be proportional to the operations 
in the respective airspaces. Modified Alternative C would include essentially the same amount 
of chaff and flare use as the Modified Alternative A as aircrews train for defensive maneuvers. 
Modified Alternative C total projected chaff and flare use is presented in Table 2.7-6 and  
Table 2.8-2. Table 2.7-6 gives the total estimated chaff and flare use by airspace for both 
normal or day-to-day and LFE training. Chaff and flare residual materials would be as described 
in Section 2.8.5.3. Restrictions on chaff and flare use would be as described in Section 2.3. 
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Table 2.7-6.  Modified Alternative C Estimated Annual Chaff and 
Flare Use by Airspace 

Airspace Chaff Flares 

PR-1A/B/C/D MOAs/ATCAAs 4,555 456 

PR-2 MOA/ATCAA 9,014 901 

PR-3 MOA/ATCAA 4,148 415 

PR-4 ATCAA 1,011 101 

Gap A MOA/ATCAA 171 17 

Gap B MOA/ATCAA 237 24 

Gap C ATCAA 122 12 

Gateway East ATCAA 219 22 

Gateway West ATCAA 3,256 326 

Total 22,733 2,274 

2.7.6 GROUND-BASED TRAINING ASSETS 

The existing electronic range complex consists of the Belle Fourche ESS and numerous emitter 
and/or simulated threat sites underlying existing MOA and ATCAA airspace. These sites provide 
training opportunities within the existing Powder River airspace and would continue to support 
training in the proposed PR-2 MOA/ATCAA.  

2.8 ELEMENTS COMMON TO ALL ACTION ALTERNATIVES 
The elements common to the Modified Alternative A, Modified Alternative B, and Modified 
Alternative C, the three action alternatives are the establishment of new airspaces, training 
operations within the airspace, LFEs, supersonic flights during LFEs, defensive countermeasures, 
and ground-based training assets. Should a decision be made to proceed with one of the action 
alternatives, the Air Force estimates FAA establishment and charting of the airspace after the 
ROD on this EIS is signed.  

2.8.1 AIRSPACE STRUCTURE 

Each of the three action alternatives includes proposed changes to existing airspace. The Air 
Force has proposed airspace modifications and has the responsibility under NEPA for analyzing 
the potential environmental consequences of each alternative. The FAA is a cooperating agency 
in the NEPA analysis and is responsible for evaluating, processing, and charting airspace 
changes. FAA Order 7400.2K (online at www.faa.gov), presents the FAA’s procedures for 
processing airspace changes. Each action alternative includes four categories of changes to 
airspace structure. 

• Establishment: This category of change refers to instances where the FAA would 
establish new MOA or ATCAA airspace. MOAs are established through FAA 
nonrulemaking action. ATCAAs are established through Letters of Agreement (LOAs) 
with the FAA. Each of the three action alternatives includes the proposed establishment 
of new airspace, such as MOAs and ATCAAs not overlapping with the existing Powder 
River A/B MOAs.  
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• Modification: This category applies to existing airspace that would be incorporated into 
and/or re-designated as part of a proposed MOA/ATCAA. The proposed PRTC is built 
around and incorporates most of the existing Powder River airspace. 

• Expansion: This category applies to existing airspace units that would be increased in 
volume and incorporated into and/or re-designated as part of a proposed MOA/ATCAA. 
The existing PR-A and PR-B MOAs would be somewhat expanded and renamed the PR-2 
MOA. 

• Elimination: This category applies to the portion of the Black Hills ATCAA not subsumed 
into the Gateway ATCAA. This portion would be eliminated and would no longer 
comprise an ATCAA. The existing PR-A MOA floor would be raised from surface to 500 
feet AGL. Airspace below 500 feet AGL would be eliminated as a part of the MOA. 

All three action alternatives share several features. The proposed PRTC MOA and ATCAA 
boundaries would avoid most civil aviation Victor Airways by at least 5 NM internal and 4 NM 
external separation. The MOA/ATCAA boundaries would avoid major Victor Airway 
intersections by more than 20 NM (see Section 3.1.3.4.1, Victor Airways). PRTC ATCAAs above 
all MOAs would use airspace from FL180 to FL230 (or FL260).  The Gateway West ATCAAs 
would be regularly scheduled. ATCAAs for LFEs, including Gateway East, would be scheduled by 
NOTAM. The estimated LFE use would be 4 hours per day, approximately 1 to 3 days in any one 
quarter, not to exceed 10 days per year. These MOA/ATCAAs would be activated by the FAA to 
support LFEs and scheduled to avoid high-use periods by civil aviation to the extent possible.  

Figure 2-5 shows the proposed PRTC airspace with communities, reservations, highways, and 
other points of interest. Each individual alternative, described in Sections 2.5 through 2.7, 
would be composed of all or portions of the MOA/ATCAAs shown on Figure 2-5. Depending 
upon the modified alternative, the proposed PR-1, PR-2, PR-3, and PR-4, as well as the 
proposed Gap MOAs have Low MOAs from 500 feet AGL to, but not including, 12,000 feet MSL, 
and High MOAs from 12,000 feet MSL to, but not including, FL180. Under Modified Alternatives 
A and C, PR-4 would not have a Low MOA.  Under Modified Alternative B, PR-4 would have both 
Low and High MOAs. Operations within the proposed PRTC MOA airspaces would be scheduled 
by Ellsworth AFB and coordinated with the FAA to reduce conflict and ensure safe use by 
military and civil aircraft.  

Each action alternative supports aerial refueling. Aerial refueling involves the act of receiving 
fuel efficiently and safely while in flight. Almost every aircraft in the Air Force inventory is aerial 
refueling capable. To optimize fuel and flight time, aerial refueling takes place as close to 
combat as possible, given enemy air defense threats. For training, the Air Force performs 
refueling operations within designated aerial refueling areas (also known as “tracks” or 
“anchors”) or within FAA-approved airspace. Designated aerial refueling tracks/anchors are 
described within Department of Defense (DoD) Area Planning documents and have established 
coordinates and altitudes for which the Air Force has coordinated with the FAA. During public 
meetings, maps were displayed showing notional locations where aerial refueling could be 
planned for quarterly LFEs. No specific aerial refueling tracks/anchors are proposed to be 
established as part of PRTC, and those notional locations are not included in this EIS. Refueling 
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can occur anywhere such activity is approved by ATC. For the PRTC action alternatives, the Air 
Force proposes to perform refueling as needed and approved by the ATC. 

The geographic area encompassed by this airspace proposal lies within the controlling region of 
three FAA ARTCCs as described in Section 3.1.3. The FAA is a cooperating agency in this EIS, and 
data for this EIS have been provided by the Salt Lake City ARTCC, Denver ARTCC, and 
Minneapolis ARTCC. 

2.8.2 AIRSPACE OPERATIONS 

Increased numbers, frequency, and variety of sortie operations would occur under all of the 
alternatives in proposed airspaces outside the existing Powder River training airspace.   

A sortie operation comprises the use of one airspace unit, a MOA or ATCAA, by one aircraft.  
Each action alternative would have a variation of operations, depending upon the airspace units 
in that alternative.  Specific details about flight operations are included in Sections 2.5 through 
2.7.  Normal day-to-day training operations would involve training aircraft operating in an 
individual MOA/ATCAA for approximately 2 hours, with approximately 15 to 20 minutes of 
training activity below 2,000 feet AGL for those missions that require low-altitude training.  
Each action alternative would involve use of the airspace for sortie operations by B-1s and 
B-52s. 

2.8.3 LARGE FORCE EXERCISES (NOT TO EXCEED 10 DAYS PER YEAR)  

Realistic, stressful, and challenging operational training is the primary means to ensure 
readiness and prepare the Air Force to apply personnel and assets to meet national policies. 
Training consists of a careful progression of activities and threat complexity, including a balance 
of programs directed at individuals, crews, and larger organizational units through performance 
assessments. Whether an individual-level mission activity, a two-ship mission, or a larger LFE, 
realistic training is critical to maintaining military proficiency. LFEs are essential to modern 
combat training and provide B-1 and B-52 aircrews the opportunity to practice training as part 
of a combined force with different aircraft as is common in combat. 

An LFE is a highly sophisticated training exercise that simulates battlefield scenarios and 
requires enough airspace to provide assembly, transition, ingress, egress, and maneuver areas. 
Such training exercises employ a full range of combat tactics, equipment, and personnel. 
Combat tactics are both offensive and defensive in nature and include flying at supersonic 
speed, use of defensive chaff and flares with restrictions, and simulated launching of weapons. 
At supersonic speeds, the time frame during which aircrews are exposed to enemy threats is 
minimal and crew reaction times, which may have been seconds, become tenths of seconds.  

Today a multi-force strike mission could involve combat aircraft of various types. The weapons 
and sensors employed today by potential adversaries include a wide range of dispersed, 
camouflaged, and hardened radar- and visual-directed anti-aircraft artillery sites, as well as 
both ground- and air-launched radar-directed and heat-seeking missiles. For a mission to 
succeed, the Air Force must identify and defeat all these threats by simultaneously employing 
the entire range of available weapons, aircraft, and sensors. An LFE requires bomber aircrews 
to develop capabilities that cannot be learned in other training venues.  
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Figure 2-5.  Extent of Proposed PRTC Airspace  
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New and improved airspace would provide increased opportunities for transient fighters to 
conduct training, particularly during the proposed 1- to 3-day quarterly LFEs when the bombers 
could train with red air (opponents) and/or blue air (friendlies). Transient aircraft that could use 
the proposed PRTC include current fighters such as F-16s, F-15s, F-22s, or other military aircraft 
authorized to operate in U.S. airspace, such as C-130s (see Appendix B). 

The Air Force proposes to conduct LFEs 1 to 3 days once per quarter for a maximum not to 
exceed 10 days total per year. LFEs would occur in a 4-hour time period per day and could 
include approximately 20 aircraft of various types training in simulated combat. LFEs would 
occupy all or substantial portions of the proposed PRTC.  

The Air Force would employ the measures described in Section 2.3.1 during both regular 
training and LFEs to aid with civil aviation deconfliction. 

2.8.4 SUPERSONIC ACTIVITY (ONLY DURING LFES) 

Fighter and B-1 aircraft participating in an LFE would employ supersonic speeds to simulate 
realistic engagements. The LFEs once per quarter with a maximum duration of 1 to 3 days are 
the only time supersonic maneuvers would be authorized for training in the proposed PRTC 
airspace. 

The Air Force would authorize supersonic flights within the PRTC airspace only during the days 
(not to exceed 10 days per year) when LFEs are proposed to be conducted. Supersonic training 
is not authorized in existing Powder River airspace. The Air Force proposes supersonic flight 
training in all PRTC airspace units for air combat, air-to-air engagements, and other tactics. The 
most accurate training environment would have no restriction on speed, and the conduct of 
any mission would be dictated by mission needs and the aircraft capabilities. Airspace would be 
used in a variety of ways, as every training mission has unique requirements. The B-1 bomber 
has supersonic capabilities and would be a source of sonic booms. The fighters would normally 
train in PRTC airspace during LFEs, although occasional transient fighters could train at other 
times. Keeping the design of the airspace simple is an important characteristic for airspace 
utility. Multiple altitude floors within an airspace detract from mission focus as aircrews strive 
to stay within the bounds. A supersonic floor of 10,000 feet AGL is proposed for all fighters and 
20,000 feet MSL is proposed for the B-1. 

Table 2.8-1 provides the aircraft types, number of sortie operations, and total estimated time at 
or above supersonic speeds. While B-1s use supersonic speeds during missions, B-52s cannot fly 
at supersonic speeds. All B-1 supersonic activities would occur above 20,000 feet MSL. 
Transient fighter supersonic events would occur above 10,000 feet AGL. The B-1 duration of a 
supersonic event would average about 30 seconds. Transient fighter activity would vary by 
aircraft type and training; an F-15 or F-16 might be supersonic for less than 15 seconds, an F-22 
could be supersonic for a longer period. Table 2.8-1 presents the total estimated transient 
fighter supersonic time per year. Supersonic activity would be randomly distributed within the 
MOA/ATCAAs proportionate to the patterning and distribution of sortie operations by aircraft 
types.  
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Table 2.8-1.  Estimated Supersonic Time Spent in Airspace (minutes per year) 

Aircraft 
Estimated Annual 
Supersonic Flights 

MOA 
(minutes/year) 

ATCAA 
(minutes/year) 

10,000 AGL to  
17,999 MSL 

18,000 to  
25,999 MSL 

B-1 60 0 15.0 

F-16 60 1.4 27.4 

F-15 20 0.8 8.8 

F-22 10 0 4.8 

Other Fighters1 10 0.2 4.6 
1.  Other fighters could include any fighter training in an LFE and are included as transients in airspace use tables in this EIS. 

2.8.5 DEFENSIVE COUNTERMEASURES 

Aircrews use chaff and flares as self-protection defensive countermeasures against radar-
directed anti-aircraft artillery and radar-guided and heat-seeking missiles. When aircrews 
detect threats from these systems, they must respond instantly and instinctively deploy 
appropriate countermeasures. The PRTC action alternatives would permit defensive 
countermeasure training with chaff and flares. The current Powder River airspace does not 
permit this needed training, and aircrews are required to conduct chaff and flare training when 
they fly to remote range complexes.  

The inability of aircrews to regularly train with defensive countermeasures results in the loss of 
critical response time in combat. The time aircrews take to counter threats can determine their 
survivability. Aircrews who train without actually deploying chaff and flares do not instinctively 
respond to a threat targeted at their aircraft. This pause to think becomes more critical with 
realistic single-ship or two-ship flight training where an aircrew is required to place the aircraft 
in a vulnerable position to accomplish the mission.  

Within the PRTC airspace, chaff and flare training would be proportional to the number of 
sortie operations conducted by each aircraft type in the specific airspace units. Each alternative 
presents this specific information. Figure 2-6 depicts the life cycle following release of chaff and 
flare countermeasures. 

2.8.5.1 CHAFF 

Modern chaff (known as “angel hair” chaff) is thinner than a fine human hair and normally 
ranges in length from 0.3 to 1.0 inch. The chaff length determines the frequency range of the 
radio wave most effectively reflected by that particular fiber. Chaff fibers are cut to varying 
lengths to make chaff effective against the wide array of enemy radar systems that may be 
encountered during combat. A bundle of chaff weighs approximately 3.35 ounces and consists 
of approximately 5.0 to 5.6 million chaff fibers that, when dispensed from an aircraft, form an 
electronic “cloud” that confuses the radar by providing additional target(s) and temporarily 
hides the maneuvering aircraft from radar tracking.  
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Figure 2-6.  The Life Cycle of Dispensing Chaff and Flares 
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During public meetings, participants were surprised to learn that dispersed individual chaff 
strands are almost invisible to the eye. Modern chaff is not like the aluminum strand chaff used 
from World War II through the Vietnam War. Chaff is made as small and light as possible so that 
it will disperse quickly and remain in the air long enough to confuse enemy radar. The chaff 
proposed for use in the PRTC airspace contains fibers configured to reduce interference with 
radars operated by the FAA throughout the National Airspace System. New FAA radars are 
sensitive enough to detect chaff so communication of when and where aircraft are training with 
chaff permits the FAA to identify and differentiate chaff from natural events. 

Table 2.8-2 provides the estimated bundles of chaff and flares projected to be used annually by 
proposed PRTC airspace. Flare use is discussed in Section 2.8.5.2. The annual chaff and flare 
usage includes normal training and LFEs. An estimated 15 percent of the chaff and flares in 
Table 2.8-2 would be deployed by transients and 85 percent by B-1 or B-52 training aircraft.  

Table 2.8-2.  Projected Annual Chaff and Flare Use by Airspace Unit 

Airspace Unit 
Modified  

Alternative A1 
Modified 

Alternative B2 
Modified 

Alternative C3 

Chaff Flares Chaff Flares Chaff Flares 

PR-1A/B/C/D MOAs/ATCAAs 4,048 405 944 94 4,555 456 

PR-2 MOA/ATCAAs 8,097 810 9,120 911 9,014 901 

PR-3 MOA/ATCAAs 3,672 367 4,199 420 4,148 415 

PR-4 MOA/ATCAAs 4,928 493 5,453 544 1,011 101 

Gap A MOAs/ATCAAs 161 16 111 11 171 17 

Gap B MOAs/ATCAAs 219 22 270 27 237 24 

Gap C MOAs/ATCAAs 113 11 139 14 122 12 

Gateway East ATCAAs 205 20 222 22 219 22 

Gateway West ATCAAs 3,065 306 3,282 327 3,256 326 

Total 24,508 2,450 23,740 2,370 22,733 2,274 
1.  PR-4 Low MOA and Gap C Low MOA are not part of Modified Alternative A. 
2.  PR-1A/B/C/D MOA and Gap A MOA are not part of Modified Alternative B. 
3.  PR-4 MOA and Gap C MOA are not part of Modified Alternative C. 
 

Dispersed chaff briefly reflects radar signals and forms an image on a radar screen. The aircrew 
must act together to detect a radar threat, deploy chaff, and maneuver the aircraft to escape 
the threat when the aircraft is masked by the chaff cloud. Chaff itself is not explosive; however, 
it is ejected from the aircraft pyrotechnically using a small explosive charge that is part of the 
ejection system. The chaff dispenser remains in the aircraft. Each individual chaff fiber has a 
silica core, is coated with aluminum, and then is coated with an animal fat material so that it 
does not clump together. As explained in Appendix C, silica and aluminum are the most 
common elements of the earth’s crust. Two 1-inch-square by 1/8-inch-thick pieces of plastic 
and a felt spacer are ejected with the chaff. On rare occasions, deployed chaff may not wholly 
separate and may fall to earth as a clump of fibers (refer to Appendix C for more detailed 
information on chaff). 
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Under the action alternatives, chaff use would adhere to the following management practices: 

• The chaff cloud can be detected by improved FAA radars, so to ensure that no chaff 
cloud interferes with ATC, chaff would not be deployed within 60 NM of airport 
approach radars. 

• Chaff comparable to that described in this EIS, or equivalent, could be used for training. 
Any other chaff types would require separate environmental analysis. 

2.8.5.2 FLARES 

Defensive flares are not explosive; they are magnesium pellets that, when ignited, burn for a 
short period (approximately 5 seconds) at approximately 1,202 degrees Fahrenheit (°F). B-1 
flares are ejected upward and drop behind the aircraft. Other aircraft flares are ejected to the 
rear and downward. Flares burn out after falling approximately 500 feet (see Appendix D). The 
burn temperature is hotter than the exhaust of an aircraft engine and, therefore, attracts and 
decoys heat-seeking weapons and sensors targeted on the aircraft.  

Table 2.8-2 includes estimated total defensive flare usage by B-1 and B-52 aircraft during 
normal training and all aircraft during LFEs. The magnesium flare used by B-1 aircraft is 
wrapped with aluminum-filament reinforced tape and inserted into an aluminum case that is 
closed with a felt spacer and a plastic end cap. The base of the case has a pyrotechnic impulse 
cartridge that is activated electrically to produce hot gases that push one 3-inch-diameter by 
1/4-inch-thick plastic cap and the flare material out of the flare dispenser mounted in the 
aircraft. The flare ignites as it is ejected from the dispenser. Each deployed flare results in the 
deposition on the ground of a 3-inch-diameter end cap, a similarly sized plastic piston, up to 
four felt spacers, a plastic safe and initiation device approximately 1/2 inch by 1/2 inch by  
2 inches, and a piece of aluminum coated wrapping material (similar to dried duct tape) that 
could measure up to approximately 5 inches by 20 inches, for a total of up to eight pieces of 
residual material per flare. Flares from transient aircraft, such as fighters, can produce up to six 
similar pieces of residual materials. On extremely rare occasions, a flare may not ignite and 
could fall to the earth as a dud flare (refer to Appendix D for more information about flares). 

Use of flares within the PRTC would incorporate the following practices: 

• Flare release altitude for this proposal would not be below 2,000 feet AGL (flares burn 
out by the time they fall approximately 500 feet). 

• When the 28 BW Operations Office determines fire danger to be very high or extreme 
(via the National Fire Danger Rating System), flare use will be temporarily suspended in 
the affected PRTC airspace unit. Furthermore, flare use in the PRTC ATCAAs will be 
discontinued when the National Fire Danger Rating System fire rating is Extreme.  The 
Air Force will select an appropriate and representative U.S. Forest Service station (or 
stations) underlying or adjacent to the proposed airspace from which to retrieve fire 
ratings.  This method will allow the Air Force to suspend flare use in individual MOAs or 
ATCAAs as conditions warrant. 
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• The Air Force will view National Fire Danger Rating System ratings each day prior to 
operations in which flare use is planned, and it will notify aircrew of any restrictions. 
Personnel will also reference the National Weather Service Red Flag Warning system 
during risk management and decision-making; however, no suspensions of activities 
based on this warning system are mandated. 

• The Air Force would continue to cooperate with local fire agencies for mutual aid 
response to wildland fires. 

• The Air Force would work with local fire departments underlying the airspace to educate 
them on flare deployment and use. This education would include distributing flyers to 
fire departments describing chaff and flare deployments, residual materials, and dud 
flares. 

The extremely rare case of a dud flare falling to the ground could constitute a safety risk. Range 
clean-up activities at existing ranges in Utah and Arizona have resulted in an estimated 
on-the-ground dud rate of 0.01 percent of flares deployed. Based on Table 2.8-2, an estimated 
average of one dud flare per three years would fall to the surface somewhere under the 
proposed airspace. Although the risk of combustion of such a dud is low, it could be ignited by a 
hot fire or by friction from a strike with something like a power saw or a bullet. On a military 
range, a dud flare is treated as unexploded ordnance.  

The Air Force would establish and maintain a procedure whereby chaff or flare materials found 
on public or private property can be identified for safety risk and removed to ensure safety. Air 
Force personnel will cooperate with local agencies for mutual aid response to fires and develop 
an education program for fire departments beneath the airspace to include information on 
chaff and flare deployments and residual materials. The basic rule for the public to follow if 
encountering a dud flare is to identify its location, do not touch it or experiment with it, and 
notify a local safety authority of its location. The authority, in turn, will notify Ellsworth AFB, 
which has the personnel and facilities to handle dud flares should they be encountered. Any 
damage claim against the Air Force would start by contacting the Ellsworth AFB Public Affairs 
Office with as many details about the damage, time, and aircraft as possible. 

2.8.5.3 CHAFF AND FLARE RESIDUAL MATERIALS 

Each deployed bundle of chaff results in two 1-inch by 1-inch pieces of plastic and a felt spacer 
for bombers, for a total of four pieces of residual materials plus the deployed chaff. The F-22 
chaff bundles have six 1/2-inch by 1-inch pieces (four plastic, two felt) and up to six pieces of 
2-inch by 3-inch pieces of parchment paper, for a total of 12 pieces of residual materials per 
fighter chaff bundle. Each deployed flare results in a 3-inch diameter end cap, a similarly sized 
plastic piston, up to four felt spacers, a 1/2-inch by 1/2-inch by 2-inch plastic safe and initiation 
device, and a piece of aluminum-coated wrapping material up to 5 inches by 20 inches in size, 
for a total of eight pieces of residual materials per bomber flare. Fighter flares result in five 
pieces of residual materials of similar shape to bomber flares.  
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Section 2.8.5.1 explains that each chaff bundle contains approximately 3.35 ounces of chaff. 
From Table 2.8-2, there would be up to an estimated 24,508 bundles of chaff released annually 
in defensive training.  The total proposed PRTC area overflown (from 3) is approximately 
34,000 square miles. The volume of chaff particles per acre would be approximately (3.35 x 
24,508)/(34,000 x 640) = 0.00377 ounces per acre per year, or approximately 0.107 grams of 
chaff per acre. 

The 24,508 chaff bundles are estimated to produce approximately (0.85 x 24,508 x 4) +  
(0.15 x 24,508 x 12) = 127,442 pieces of chaff plastic, felt, or paper residual materials. Flares 
would result in up to approximately (0.85 x 2,450 x 8) + (0.15 x 2,450 x 5) = 18,498 pieces of 
flare plastic or wrapping materials. The total annual distribution of chaff and flare residual 
materials would be approximately (127,442 + 18,498)/(34,000 x 640) = 0.00671 pieces per acre. 
This is an average of one piece per approximately 149 acres per year under the proposed PRTC. 
This is an average, as chaff and flare usage would vary by airspace unit (see Table 2.8-2). 

Winds at the deployment altitude of chaff and flares and through which chaff and flare residual 
materials travel to the ground would affect the drift and ultimate deposition of residual 
materials. In actual practice, winds at one altitude could blow light chaff fibers out of the 
airspace and winds at another altitude could blow them back into the airspace. For purposes of 
this evaluation, all chaff and flare residual materials are assumed to fall to the ground under the 
training airspace.  

2.8.6 GROUND-BASED TRAINING ASSETS 

A realistic training environment requires both an array of simulated threats, as well as a means 
to determine how well aircrews respond to and defeat those threats while simulating on-target 
ordnance delivery. These assets must also be linked to reflect the kinds of situations aircrews 
might encounter in actual combat. The existing electronic range complex consists of the Belle 
Fourche ESS and numerous emitter and/or simulated threat sites underlying existing MOA and 
ATCAA airspace. These sites provide training opportunities within the existing Powder River 
airspace and would continue to support training in the proposed PRTC.  

Should a decision be made to pursue additional emitter and/or simulated target sites under 
PRTC, the Air Force would undertake NEPA analysis tiered to this EIS. The Air Force would also 
conduct the required real estate and NHPA process for all sites. Ellsworth AFB formerly 
performed a Minuteman Intercontinental Ballistic Missile mission that included a number of 
15-acre remote sites dispersed under the area of the proposed PRTC airspace. Such sites would 
be expected to receive initial consideration as possible threat emitter or simulated target 
locations. The construction of additional emitter and/or simulated target sites is considered a 
potential cumulative action and is discussed in Chapter 5.0. 
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2.9 NO-ACTION ALTERNATIVE 
The No-Action Alternative would not create the PRTC or expand training airspace. The 
No-Action Alternative represents continued use of the existing Powder River airspace for 
training at baseline levels. Figure 2-1 includes the existing Powder River airspace. Use of remote 
complexes, depicted in Figure 1-1, for training would continue to expend a substantial number 
of flying hours. Combat readiness would be impaired, and training with system upgrades would 
not be accommodated. 

Baseline conditions for the bases and the airspace can differ depending on deployments to 
combat areas. Deployments take away aircraft and reduce use of the airspace. Over the past 
several years, one squadron of B-1s from Ellsworth AFB has been deployed regularly in the 
Overseas Contingency Operation. When aircrews prepare to deploy, they have an increase in 
their required level of flight activity and training. When aircrews return from deployments, they 
must re-qualify and become mission capable in new tactics, aircraft upgrades, threats, sensor or 
other activities not available in foreign airspace, or activities prohibited in combat zones. These 
training requirements increase sorties and training from Ellsworth AFB and Minot AFB. 

All Ellsworth AFB-based and Minot AFB-based squadrons are assumed to be training, to the 
extent possible, in Powder River airspace as the baseline for this EIS. This approach ensures that 
analysis of the impacts from the No-Action Alternative Consistently examines the full potential 
B-1 operations and is not affected by temporary changes, such as a decrease in training with 
deployment or an increase in training, such as that resulting from Dyess AFB B-1s relocating to 
Ellsworth AFB during extended runway work at Dyess AFB in 2008. 

2.9.1 AIRSPACE STRUCTURE 

The existing Powder River airspace includes Powder River A and B MOAs. Powder River A 
extends from the surface up to, but not including, FL180 (refer to Figure 2-1). Powder River B 
MOA has a floor of 1,000 feet AGL and a ceiling up to, but not including, FL180. For the purpose 
of this EIS, the Powder River airspace includes four ATCAAs: Powder River, Gateway, Crossbow, 
and Black Hills. As noted in Section 2.4.2, Crossbow is not considered a part of the Powder River 
airspace. Extending from FL180 up to FL260, the Powder River ATCAA directly overlies the 
Powder River MOAs. The Gateway ATCAA provides airspace from FL180 up to FL260 and 
extends about 40 NM southeast from the Powder River ATCAA. The Crossbow ATCAA extends 
from FL270 up to FL450. The horizontal footprint conforms to the Powder River and Gateway 
ATCAAs and the airspace is managed to not have a 1,000-foot vertical gap between the ceiling 
of the lower ATCAAs and the floor of the Crossbow ATCAA. With a narrow vertical extent 
(18,000 to 20,000 feet MSL), the Black Hills ATCAA partially overlaps within the Gateway ATCAA 
and extends roughly 80 NM south-southwestward from it. About 25 percent of the 50-NM-wide 
Black Hills ATCAA coincides with the Gateway ATCAA. Table 2.9-1 presents the estimated 
square miles under the existing Powder River airspace for the No-Action Alternative. 
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Table 2.9-1.  Surface Overflown by Existing Powder River Airspace 
(Square Miles), No-Action Alternative 

Airspace Type Airspace Unit 
No-Action 

Alternative 

MOA 
Powder River A 4,026.82 

Powder River B 1,828.24 

TOTAL MOA 5,855.06 

ATCAA 

Powder River 5,855.06 

Gateway 3,892.98 

Crossbow1 9,748.04 

Black Hills2 4,322.66 

TOTAL ATCAA3 14,070.69 
1.  Crossbow ATCAA overlies Powder River ATCAA and Gateway 

ATCAA. 
2.  Estimate does not double count portion of Black Hills ATCAA 

within Gateway ATCAA. 
3.  Total area under the ATCAAs includes Crossbow ATCAA and 

portion of Black Hills ATCAA not included in the Crossbow ATCAA. 

2.9.2 AIRSPACE OPERATIONS 

Under no-action (or baseline) conditions, B-1s would continue to conduct approximately 
1,000 sortie operations in each of the MOAs and the ATCAAs, with the majority occurring 
between 7 am and 10 pm. Table 2.9-2 presents baseline condition B-1s, B-52s, and other users 
training in the Powder River airspace. Approximately 24 hours of transient operations occur 
annually, primarily conducted by F-16s. All current restrictions on flight activities and avoidance 
areas would remain in place, and the Air Force’s policies and procedures for defining such areas 
would continue to apply. Simulated ordnance delivery training would continue with the use of 
the Belle Fourche ESS and emitter and target sites (see Figure 2-2).  

As Table 2.9-2 presents, B-1s spend an average of 250 hours annually in the MOAs and operate 
625 hours in the ATCAAs. The B-52s currently perform nearly all Powder River airspace training 
in the ATCAAs. F-16s and other transients fly fewer than 4 hours per year below 2,000 feet AGL. 
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Table 2.9-2.  Existing Powder River Airspace Average Annual Baseline Training Hours 

Airspace Unit Aircraft1 
Time @Altitude 
500 - 999 AGL 

HR/YR 

Time @ 
Altitude 1,000 

– 1,999 AGL 
HR/YR 

Time @ 
Altitude 2,000 

-4,999 AGL 
HR/YR 

Time @ 
Altitude 5,000 

– 9,999 AGL 
HR/YR 

Time @ 
Altitude 1,000 
– 17,999 AGL 

HR/YR 

Time @ 
Altitude 18,000 

– 23,999 AGL 
HR/YR 

Time 
@Altitude 

24,000 -60,000 
AGL HR/YR 

Powder River 
A MOA 

B-1 25.00 56.25 25.00 12.50 6.25 0.00 0.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 0.90 0.90 0.00 0.00 3.20 0.00 0.00 

Powder River 
B MOA 

B-1 25.00 56.25 25.00 12.50 6.25 0.00 0.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 0.90 0.90 0.00 0.00 3.20 0.00 0.00 

Powder River 
ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 300.00 75.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 0.00 0.00 0.00 0.00 0.00 3.00 0.00 

Crossbow 
ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 300.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 0.00 0.00 0.00 0.00 0.00 0.00 8.00 

Gateway 
ATCAA 

B-1 0.00 0.00 0.00 0.00 0.00 200.00 50.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 0.00 0.00 0.00 0.00 0.00 3.00 0.00 

Total 

B-1 50.00 112.50 50.00 25.00 12.50 500.00 125.00 

B-52 0.00 0.00 0.00 0.00 0.00 0.00 300.00 

Tanker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F-16 1.80 1.80 0.00 0.00 6.40 6.00 8.00 
Note: 1. Assumes no B-1s are deployed and Powder River A/B MOA airspace saturation. B-52 use of altitudes below Crossbow is infrequent but does occur. 
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2.9.3 LARGE FORCE EXERCISES 

The existing Powder River airspace cannot support any current LFEs due to aircraft capabilities 
and airspace size limitations. Occasional existing training includes F-16 and B-1 aircraft training 
together. Aircrews would continue to expend flying hours commuting to distant training 
complexes to participate in realistic LFEs. Training and readiness would continue to suffer.  

2.9.4 SUPERSONIC ACTIVITY 

No supersonic activity would occur within the Powder River airspace. Under the No-Action 
Alternative, aircrews would commute to approved airspace to acquire supersonic training. 

2.9.5 DEFENSIVE COUNTERMEASURES 

No defensive countermeasures can be deployed within the Powder River airspace. Under the 
No-Action Alternative, aircrews would continue to simulate countermeasure deployment, 
which does not result in realistic training. Limited opportunities to train with defensive 
countermeasures would occur when aircrews train in airspace approved for defensive 
countermeasures. 

2.9.6 GROUND-BASED TRAINING ASSETS 

Section 2.4 describes the existing Powder River airspace ground-based assets. These include the 
Belle Fourche ESS and other locations under or near the Powder River A and B MOAs. These 
locations would continue to be used for threat emitters, no-drop targets, and/or support 
facilities. 

2.10 BOMBER COMBAT MISSIONS WHICH REQUIRE TRAINING 
During the Cold War era, the primary combat mission of B-1 and B-52 bombers was long-range, 
nuclear attack by penetrating deep into enemy territory at low altitudes below radars. As 
enemy defensive and offensive capabilities improved, bomber training was made more realistic 
to keep up with threats. Threat emitters to simulate enemy surface-to-air threats were added 
at retired Minuteman sites, and the Powder River MOAs were added for fighter interceptors to 
attack the bombers and to create realistic maneuvering airspace for the bombers. 

This training with dissimilar aircraft and tactics enabled aircrews to train as they would fight 
Cold War-era missions. Ellsworth AFB and associated training airspace provided an array of low-
altitude MTRs that merged over ground-based threat simulators and into the Powder River 
MOA. Ground and air defenses, including fighter aircraft, defended simulated target areas 
against the bombers on their final bombing runs. 
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2.10.1 B-1 AND B-52 MISSIONS 

Today, the bombers’ primary mission is worldwide, 
rapid-response and sustained operations with a variety 
of new sensors and diverse munitions. The training 
requirements to ensure bomber aircrew readiness have 
multiplied. Now aircrews must train to be proficient in 
a vast and growing array of combat missions that 
employ a diverse array of weapon systems and face 
increasingly sophisticated threats.  

Bombers now have a wide range of responsibilities, and 
any mission could involve different targets, weapons, 
defense situations, altitudes, and flight profiles. These 
missions range from interdiction to Close Air Support to Show of Force. Table 2.10-1 describes 
today’s missions and associated tactics. Tomorrow’s missions will involve more sensors and 
accurate munitions against substantially improved defensive systems.  

2.10.2 ELECTRONIC SCORING SITE AND GROUND-BASED ASSETS 

Aircrews need to train to avoid and, frequently, to suppress ground-based threats. The Belle 
Fourche ESS provides electronic training with a series of ground-based electronic threat assets, 
many of them located on former Minuteman Missile sites in South Dakota, Montana, and 
Wyoming. These threat asset locations are depicted in Figure 2-2. The main ESS is located on 
Highway 212 in Wyoming, 24 miles northwest of Belle Fourche, SD.  

The ESS sites typically consist of a threat emitter that 
can simulate enemy radar and a visual target, such as a 
mock-up of surface-to-air missiles or a mobile rocket 
launcher. Section 2.10.3 describes the interaction of 
these threat emitters and targets with bomber training 
missions. 

These ground-based assets under the airspace provide 
invaluable training to aircrews as they experience 
combat conditions. The Belle Fourche ESS provides 
high-fidelity threat signals to aircrews and maintains 
the flexibility to meet individual crew training 
requirements. The ESS threats cannot be met with a 
realistic immediate response to deploy defensive chaff 
and flares and rapidly maneuver at supersonic speeds 
to avoid the threat, because chaff and flares and 
supersonic flight cannot now be conducted in the Powder River airspace.  

 
Close Air Support is a new B-1 mission that 
requires identification of targets and close 
coordination with ground forces. Time- 
Sensitive Targeting is another new mission that 
requires the B-1 to find, fix, track, identify, and 
destroy a target. 

 
A typical training mission in the Powder River 
airspace consists of two B-1 aircraft. The ESS 
threat capabilities, B-1 speeds, and target 
identification capabilities of the B-1 result in 
two training aircraft requiring all the current 
Powder River airspace for a realistic training 
mission. 
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2.10.3 TRAINING FOR THE PRESENT AND FUTURE 

The roles of aircraft in combat have changed and their missions have changed. Changes in 
missions, shifts in force structure, and new long-range sensor and targeting technologies have 
affected the use of the Powder River airspace. Deployments, training needs, maintenance 
capabilities, and aircraft inventory affect sortie operations in the Powder River airspace.  

A sortie operation is the use of one training airspace by one aircraft. This means that two B-1s 
flying in both Powder River A and B MOAs would generate 2 aircraft x 2 airspaces = 4 sortie 
operations. Annual sortie operations in the Powder River MOAs for the period between Fiscal 
Years (FY) 1995 and 2004 varied between 675 and 1,888 for Powder River A MOA and 659 and 
2,020 for Powder River B MOA. On average, training aircraft conduct slightly more than 
2,500 annual sortie operations in the Powder River airspace.  

Near continuous deployment of one-half of the B-1 aircraft from Ellsworth AFB to fight the 
Overseas Contingency Operation in Iraq and Afghanistan has reduced training activity by 
approximately one-third during the war. Bombers traditionally dominated training flights in the 
Powder River airspace and accounted for approximately 95 percent of the annual baseline 
sortie operations. Transient fighter aircraft have accounted for approximately 5 percent of 
baseline activity. The B-1 is a large aircraft with fighter-like performance. Two B-1 training 
aircraft typically schedule both Powder River MOAs and “use up” all the MOA airspace in 
training maneuvers. Use of overlying and associated ATCAAs tended to mirror operations in the 
MOAs. B-52s conduct most of their current training in ATCAAs above the MOAs. One example 
of a new mission which requires both independent 
aircrew training and training with other aircraft is Non-
Traditional Intelligence, Surveillance, and 
Reconnaissance. Non-Traditional Intelligence, 
Surveillance, and Reconnaissance requires integrated 
capabilities to collect, possess, exploit, and 
disseminate accurate and timely information. This 
information provides the battlespace awareness 
necessary to plan and conduct operations. Non-
Traditional Intelligence, Surveillance, and 
Reconnaissance is performed by bombers and other 
aircraft that have new sensor equipment to accomplish 
this role. This role can be conducted by bombers 
orbiting a battlefield area. The processed sensor information expands the battlespace 
information traditionally collected by satellites and/or RC-135 information and communications 
aircraft. In actual combat and in realistic training, a B-1 Non-Traditional Intelligence, 
Surveillance, and Reconnaissance mission could quickly become a B-1 Time-Sensitive Targeting 
mission. 

 
The Belle Fourche ESS, as seen from Highway 
212, provides high fidelity surface-to-air threat 
signals as well as a variety of no-drop targets 
for aircrews training within the Powder River 
airspace. 
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Table 2.10-1.  Combat Missions for B-1 and B-52 Aircrews  
Mission Definition 

Interdiction and 
Airborne Alert 
Interdiction  

Interdiction missions involve air-to-ground ordnance delivery against strategic or 
tactical targets away from the battlefield. In a traditional interdiction mission, a force 
package of multiple aircraft proceeds to the target area and each performs a different 
role (e.g., attack/bombing, anti-missile, air-to-air). Target defenses can be anti-aircraft 
surface-to-air and/or defending fighter aircraft. Bombers on airborne alert can be 
directed to a primary target to deploy a variety of weapons. 

Close Air Support 
and On-call Close 
Air Support  

Close Air Support represents a new primary bomber mission where aircraft provide 
coverage of a predefined areas (or target box) in which allied and enemy ground forces 
are operating. Through close coordination with ground troops, aircraft strike the 
opposing forces with air-to-ground ordnance. 

Show of Force 

For the bombers, a Show of Force mission functions like a Close Air Support operation 
without employing weapons. By flying a low- or medium-altitude pass over the enemy 
on the ground, the size of the bomber aircraft, the sound it generates, and the speed 
of the attack combine to demoralize and disperse the enemy. 

Time-Sensitive 
Targeting  

Although similar to Close Air Support, this mission involves no coordination with a 
ground controller. Rather, bombers fly predetermined orbits for 2 to 4 hours awaiting 
target information and attack authorization. Target information may come from 
ground, air, or command level sources. When authorized, the bombers deliver 
ordnance on the target coordinates. 

Counter Sea Both B-1s and B-52s employ mines on land and sea. Performed from a range of 
altitudes, this mission resembles interdiction. 

Non-Traditional 
Intelligence, 
Surveillance, and 
Reconnaissance 

The B-1 and B-52 bombers above a combat or non-combat area can employ new on-
board or pod-based sensors to collect critically important intelligence information and 
communicate that information through an interface with coalition assets. Performed 
from a range of altitudes, the mission can become Time-Sensitive Targeting to 
implement ordnance employment or other decisions. 

Primary missions for the B-1s and the B-52s have a few differences. The B-1s conduct 
conventional (non-nuclear) attacks only, whereas the B-52s have responsibility to train for a 
nuclear attack, conventional strategic attack, and counter air/land. B-1s are the only bomber in 
the U.S. inventory with low-level terrain following and 
terrain avoidance capability optimized for 2,000 feet 
above ground level (AGL) or below. B-52s no longer 
perform low-altitude attack missions but still must fly 
at low altitude (1,000 feet AGL) for proficiency 
training. B-1s can achieve supersonic speeds, and 
B-52s are subsonic aircraft. 

Bomber aircrews must perform all their missions using 
teamwork to penetrate air defense systems, fly the 
aircraft into the proper position for sensor or 
ordnance employment, interface with coalition assets, 
and maintain the aircraft’s geographic position and 
timing to stay in formation with other aircraft.  
Table 2.10-2 lists the responsibilities of B-1 and B-52 
aircrew and reflects the complexity of interactions among the crew. Difficult decisions must be 
made in split seconds to determine if a maneuver will move the bomber out of position to 
accomplish its mission or put the aircraft within range of enemy missiles or guns. Training is 

 
Show of Force constitutes a B-1 flying over an 
enemy position at high speed to let them know 
“we are watching.” This disorients the enemy 
and has successfully suppressed enemy fire in 
areas where both combatants and non-
combatants are intermingled. 
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essential for these decisions. Combat, such as is now being waged in Afghanistan, produces an 
array of threats that often come from unexpected locations. Added challenges include 
complicated missions occurring at night, under bad weather conditions, in mountainous terrain, 
or involving complex sensor or data link challenges. To survive combat, aircrews must train as 
they will fight and simulate these situations to the greatest degree possible. Not only must 
aircrews within individual aircraft train to work together in a closely coordinated manner, they 
must also train as part of an LFE typically composed of approximately 20 aircraft of various 
types, each with a specific mission component and each with a separate chain of command. All 
of this requires time and access to realistic training airspace assets for quality aircrew training. 

Table 2.10-2.  Bomber Aircrew Duties 
Position Duties 

B-1 Crew 

Aircraft Commander Mission commander: command, control, and crew coordination 

Pilot Assists Aircraft Commander: communications and aircraft control  

Weapons System Officer/Offensive Manages sensors, navigation, and systems 

Weapons System Officer/Defensive Primary for electronic warfare and threat avoidance 

B-52 Crew 

Aircraft Commander Mission commander: command, control, and crew coordination 

Pilot Assists Aircraft Commander: communications and aircraft control 

Radar Navigator Primary for munitions launches, target timing 

Navigator Navigates high level, assists Radar Navigator 

Electronic Warfare Officer Primary for electronic warfare and threat avoidance 

When aircrews fly combat missions, they risk their lives. To reduce that risk and increase the 
chance for a successful mission, bomber aircrews need 
the most realistic training possible. Recent situations 
in Iraq and, especially, Afghanistan further expanded 
the role and expectations for bomber aircraft, 
especially B-1s and B-52s. Targets in these combat 
zones can occur anywhere and rarely consist of 
traditional defenses, industrial sites, or massed enemy 
troops. Rather, the targets comprise a single structure 
shielded by dwellings of non-combatants, a single 
vehicle or small group of vehicles, or a band of 
insurgents attacking a patrol of allied soldiers. 
Effective neutralization of such targets requires that 
the bombers respond immediately to locate, identify, 
and destroy the target while avoiding damage to friendly forces, civilians, and infrastructure. 
During the combat mission, precise timing must be coordinated with other aircraft, ground 
troops, or remotely piloted aircraft systems to provide real-time targeting data, rapid response, 
and pinpoint accuracy. 

 
New B-1 capabilities include the optical ability 
to visually track, identify, and then engage small 
targets. 
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B-1 and B-52 combat missions involve a range of 
additional activities, including aerial refueling, high-
altitude flight to the combat theater, the full breadth 
of command, communication, and control, entry into 
enemy territory, avoidance of enemy threats, 
employing sensors, delivering ordnance, and returning 
safely to base. These activities require a variety of 
altitudes, depending on the mission. Aircrews must be 
trained to accomplish the mission with degraded or 
partial system functionality.  

In its simplest terms, combat is about defeating the 
enemy and preventing harm to U.S. and allied forces. 
Bombers have deployed to fly combat missions for 
Operation Southern Watch, Operation Allied Force, 
Operation Iraqi Freedom, and Operation Enduring 
Freedom. Bombers are repeatedly in hostile airspace 
as the aircraft of choice to support allied operations. 

While bomber aircrews must emphasize missions 
driven by current conflicts and threats, they also must 
remain prepared to effectively execute all the 
missions identified by the President and Secretary of 
Defense for that type of aircraft. Because conflicts 
with insurgent forces now dominate current tactics, 
aircrews cannot ignore the need to be ready for deep 
interdiction attacks or other formerly traditional combat missions. This requirement means 
that, at any time, aircrews could be tasked to perform any tactics or maneuvers within the 
possible breadth of combat missions. Figure 2-7 describes one training example for a 
representative Time-Sensitive Targeting combat mission within the Powder River airspace. New 
aircraft capabilities, the airspace size, and lack of available ESS facilities in eastern airspaces on 
Figure 1-1 limit the amount of local quality training available to Ellsworth and Minot AFBs based 
aircraft. 

The types of bomber missions and tactics vary with changes in world situations, increases in 
enemy capabilities, and advances in Air Force aircraft and weapons. Air Force personnel must 
consistently adapt and train to meet the challenge of these changes. Such changes can 
influence the altitude at which aircraft fly, the types of ordnance used, the tactics used in 
attacking targets and avoiding threats, and other aspects of combat missions. Aspects of 
aircrew training can vary with time or deployment cycles as the Air Force responds to such 
changes. Preparing for these varied missions means that aircrews must have flexibility in 
training to respond to evolving global situations. 

 
Training includes air-to-air refueling, which is 
currently performed on air refueling routes 
around the Powder River airspace and in 
ATCAAs. 

 
The B-1 low-altitude penetration capability is 
optimized for 2,000 feet AGL and below and 
needs topographic relief for realistic training. 
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Figure 2-7.  Representative Targets Relating to Mission Combat Training in the 

Powder River Airspace 

2.10.4 TRAINING REQUIREMENTS AND LIMITATIONS 

2.10.4.1 BOMBER COMBAT ROLES DEFINE TRAINING REQUIREMENTS 

Bomber combat missions vary day to day as enemy locations, targets, air defenses, and 
objectives change. For one mission, a bomber aircrew could be tasked to perform high-altitude 
bombing of an enemy's fuel depot; the next mission could involve a low-altitude Close Air 
Support attack on enemy troop concentrations combined with a Time-Sensitive Targeting 
mission. Every interdiction combat mission involves a number of different aircraft performing a 
precisely timed and planned sequence of events. Failure by a single aircraft to achieve the 
necessary timing, coordination, and positioning could 
jeopardize an entire mission. Each combat mission 
involves a variety of actions, so aircrews must be fully 
trained to accomplish a wide variety of tasks.  
Table 2.10-3 correlates a combat mission to training 
requirements, demonstrating an example of the 
substantial number of activities that must be mastered 
for just one type of mission. By adding in the need for 
each of the B-1 four, or B-52 five, crew members to be 
skilled in executing their part in every event, and by 
multiplying this requirement by the array of missions 
assigned to the B-1s and B-52s, the demands placed on 
obtaining sufficient training become enormous. 

 

 
High- and low-altitude training and training for 
coordinated attacks by multiple aircraft are 
typically performed during each training 
mission. 

Site MM-9 is typical of the ground targets under the existing Powder 
River airspace.  There is an outer barbed-wire fence and an inner 
chainlink fence that formerly enclosed an Intercontinental Ballistic 
Missile silo.  The visual target is located to the left of the chainlink fence. 

The visual target at MM-9 is a simulated SCUD highly mobile transporter-
erector launcher.  “SCUD” applies to any of a series of mobile ballistic 
missiles originally of Soviet design.  During training, a B-1 aircrew would 
spot the SCUD, maneuver to attack it, and deploy simulated weapons to 
destroy the SCUD launcher.  In actual combat, they would seek to attack 
before the SCUD could launch. 

Meanwhile, a few air miles away, the B-1 attacking the SCUD could be 
threatened itself by the simulated surface-to-air missile launches at Site 
MM-8.  In combat, the aircrew would be required to take evasive actions, 
deploy countermeasures such as chaff and flares, and/or use weapons to 
suppress the surface-to-air missile site.  Most of these critical defensive 
reactions have to be simulated in the Powder River airspace. 
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Table 2.10-3.  Correlation of Combat Events and Training Requirements for a 
Typical Airborne Alert Interdiction Mission  

Event 
Sequence 

Combat Event Descriptions1 Training Requirements 

Event No. 1 

Fly high altitude to combat airspace or 
to a refueling rendezvous; locate and 
join tanker aircraft; refuel and fly to 
airborne alert location 

Navigation and communication  
In-flight rendezvous with tanker aircraft 
Aerial refueling along established track 
Flight management and formation flying 

Event No. 2 

Enter combat airspace; coordinate with 
command and control (e.g., Airborne 
Warning and Control Systems); receive 
direction; join other aircraft in strike 
package conducting mission 

High- and/or low-altitude navigation 
Defensive tactics against airborne and ground threats 
-Aircraft maneuvering 
-Terrain following/terrain avoidance 
-Navigate and downlink systems management 
-Electronic countermeasures employment 
-Defensive countermeasures employment 
-Course deviations (lateral and vertical) 
-Airspeed changes 
-Communication 
Flight management and formation flying 

Event No. 3  

Fly to initial point of attack; avoid 
ground-based threats; attack target and 
deliver ordnance (i.e., bombs or 
missiles) or simulate delivery of 
ordnance 

Defensive tactics against airborne and ground threats 
-Aircraft maneuvering 
-Terrain following/terrain avoidance 
-Electronic countermeasures employment 
-Defensive countermeasures employment 
-Course deviations 
-Navigation and system management 
-Sensor employment 
-Airspeed changes 
-Communication 
-Ordnance delivery 
-High-/low-altitude delivery (actual or simulated) 
Flight management and formation flying 

Event No. 4 

Avoid ground- or air-based threats; exit 
target area; reestablish airborne alert 
station or rejoin returning strike 
package 

Navigation and communication 
Defensive tactics against airborne and ground threats 
-Aircraft maneuvering 
-Airspeed changes  
-Terrain following/terrain avoidance 
-Electronic countermeasures employment 
-Defensive countermeasures employment 
-Mission assessment and reporting 
-Course deviations 
Flight management and formation flying 

Event No. 5 Exit combat airspace and return to base 

Navigation and communication 
In-flight rendezvous with tanker aircraft 
Aerial refueling along established track 
Flight management and formation flying 

1. Assumes a takeoff and landing as part of the overall mission. 

2.10.4.2 AIRCREW TRAINING REQUIREMENTS 

Section 2.10.1 describes the complex missions of the B-1 or B-52 bomber. The aircraft and 
weapons systems require coordination among multiple crew members and can only 
successfully accomplish a mission when all members of the crew are working together. 
Extensive integrated aircrew training requires the team to perform the events and activities in 
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sequence and with the speed and pace of combat. Technologically advanced flight simulators 
are used to train crews to work together and to cope 
with various flight assignments and challenges. These 
flight simulators are applied to the extent possible to 
support actual flight training. Simulators help with 
training, but they cannot reproduce all the experiences 
of actual in-flight training. Integrated, realistic training 
requires a combination of airspace and ground-based 
assets that are linked and arranged to provide a 
sequence of events which replicate combat. The Air 
Force training structure is a multi-level process to 
achieve combat readiness. Training addresses each 
aircrew’s roles and actions for every aspect of every 
mission described in Section 2.10.1. Training demands correct reactions and team interactions 
in split seconds, particularly when aircrews have limited response time to address targets. 
Aircrews must train to a “zero fault” standard to avoid endangering neutral or friendly elements 
and to protect their aircraft and themselves. 

Realistic, integrated team training ensures that bomber aircrews possess the skills and 
readiness for combat. This training 1) mirrors combat events, 2) links a realistic sequence of 
training activities into a cohesive mission, and 3) hones aircrew teamwork. Each training sortie 
(whether an individual aircraft, two aircraft, or part of a larger exercise) requires realistic, 
linked, and sequenced activities that equate to combat events. 

The bomber aircrews from Ellsworth AFB and Minot AFB need to train as they will fight to 
ensure readiness for the full range of combat missions. All training to fulfill these goals derives 
from directives, training syllabi, and well-established programs. For the B-1s and B-52s, these 
training regimes as outlined in Air Force Instruction (AFI) 11-2B-1, B-1 Aircrew Training, 
December 2006, and AFI 11-2B-52, B-52 Aircrew Training, November 2006 include: 

• Mission Qualification Training. Mission Qualification Training is designed to attain basic 
mission readiness status so crews meet the requirements to support combat taskings. 
The Mission Qualification Training syllabi for the base squadrons detail this information 
and requirements. 

• Ready Aircrew Program. The Air Force established the Ready Aircrew Program to 
ensure that aircrews maintain combat mission readiness proficiency for all combat 
mission taskings. Ready Aircrew Program requirements can lag behind mission realities 
due to the rapid pace of mission changes. The Ready Aircrew Program Tasking Message, 
11-2B-1 Volume 1, defines these requirements. 

• Weapons Instructor Course. For B-1s and B-52s, the Weapons Instructor Course 
comprises a 6-month course created to develop advanced instructors for the combat air 
forces. This course requires advanced levels of integration with other aircraft and assets, 
as well as advanced maneuvering and tactics that require extensive airspace. Syllabi for 
the B-1 and B-52 Weapons Instructor Course programs present the specific training 
requirements. 

 
Mission Qualification Training and Ready 
Aircrew Program training for laser targeting is 
a new requirement for B-1 aircrews. 
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• Other Requirements. The Mission Qualification Training, Ready Aircrew Program, and 
Weapons Instructor Course programs generate other training requirements including 
the use of defensive countermeasures (chaff and flares), conducting supersonic flight (B-
1s only), employing advanced technology sensors, targeting systems, and performing 
actual munitions delivery employing both inert and live ordnance. The PRTC does not 
propose a live or inert range. 

Table 2.10-4 lists some of the training events required under Mission Qualification Training and 
Ready Aircrew Program for B-1 aircrews. These events must be accomplished regularly for each 
aircrew to maintain combat-ready status. Some events need to occur on each sortie, while the 
aircrews may need to perform other events a few times per quarter or year. Nevertheless, each 
event needs to be undertaken consistent with a host of standards (e.g., speed, altitude, angle, 
duration, time of day). Failure to demonstrate minimum proficiency prior to currency date 
results in de-certification. Such a loss of combat-ready status prevents a highly trained 
individual from applying the training in the nation’s interests. 

Table 2.10-4.  Ready Aircrew Program and Mission Qualification Training 
Mission Events  

Event 

In Powder River airspace In Proposed PRTC 
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Weapon Delivery (no drop) X    X  X  
High-Altitude Weapon Delivery (no drop) X    X  X  
Low-Altitude Weapon Delivery (no drop) X    X  X  
Formation Weapon Delivery (no drop) X    X  X  
Unguided Ground Moving Target Indicator Weapon 
Delivery X    X  X  

Guided Ground Moving Target Indicator Weapon 
Delivery (no drop) X    X  X  

Unguided Mini-munitions/Radar Targeting X    X  X  
Guided Mini-munitions/Radar Targeting X    X  X  
Target Reassignment Exercise X    X  X  
Time-Sensitive Targeting  X    X  X  
Close Air Support Targeting Exercise With Ground 
Forward Air Controller/Forward Air Controller 
Airborne 

X    X  X  

Actual Weapons Release  X    X  X 
High-Altitude Actual Weapon Release  X    X  X 
Conventional Rotary Launcher (CRL) Heavy-Weight 
Actual Weapon Release  X    X  X 

Actual Full-Scale Weapons Delivery  X    X  X 
Simultaneous Guided/Unguided Weapon Delivery  X    X  X 

continued on next page… 
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Table 2.10-4.  Ready Aircrew Program and Mission Qualification Training 
Mission Events  

Event 

In Powder River airspace In Proposed PRTC 
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Joint Direct Attack Munitions High-Altitude Bomb 
Run X    X  X  

WCMD High-Altitude Weapon Delivery (no drop) X    X  X  
Joint Air-To-Surface Standoff Missile Delivery X    X  X  
Actual Joint Direct Attack Munitions Release  X    X  X 
Guided Full Bay Weapon Delivery  X    X  X 
Guided Multiple Bay Weapon Delivery  X    X  X 
Guided Multiple Target Weapon Delivery  X    X  X 
Guided Weapon Reassignment X    X  X  
Threat Activity X    X  X  
Electronic Combat (A/S) X    X  X  
Electronic Combat (A/A) X    X  X  
Formation EA X    X  X  
Supersonic Flight During LFE     X  X  
Flare Event     X  X  
Chaff Event     X  X  
Dissimilar Aircraft Tactics  X   X  X  
Terrain Following  X   X  X  
Visual Contour  X   X  X  
Terrain Following Night/Instrument Meteorological 
Conditions (IMC)  X   X  X  

Terrain Following Mountainous  X   X  X  
Low-Altitude Navigation X    X  X  
Low-Altitude Stream Formation X    X  X  
Secure Voice X    X  X  
In-flight Secure Voice System Loading X    X  X  
Secure Voice Satellite Communications X    X  X  
Digital Communications Improvement (DCI) X    X  X  
Have Quick Radio X    X  X  
SAE/BLOS X    X  X  
Anchor Refueling X    X  X  
Night Vision Goggle (NVG) Aided Rendezvous X    X  X  

2.10.4.3 SUPERSONIC TRAINING  

Aircrew training must be realistic to be effective. A B-1 bomber aircrew is called upon to use the 
supersonic capability of their aircraft in a combat situation to defeat an enemy threat or in a 
defensive manner to avoid destruction. During an LFE, threat aircraft can achieve supersonic 
speeds, and B-1 maneuvers could also achieve supersonic speeds. Supersonic speeds compress 
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an engagement, affect aircraft handling characteristics, and drastically shorten reaction times. 
Supersonic speed is one part of aggregate maneuvers that may be employed in combat. 
Training at supersonic speed must be practiced by the aircrew as a whole to ensure they can 
adequately perform this realistic and challenging response required in combat. It is not enough 
for a crew to “feel” they can effectively execute the maneuvers; they must “demonstrate” 
supersonic maneuvers and be evaluated on the maneuvers. Aircrews must demonstrate the 
proper execution of supersonic maneuvers, such as reaction to threats, to be evaluated. Their 
performance and evaluation of that performance establishes a minimum standard required 
before an aircrew is allowed to proceed into a combat environment. 

Bomber aircrews need to train for combat conditions, where both blue (friendly) and red 
(enemy) aircraft can be occupying the same airspace. Bomber aircrews need to practice 
reacting to engagements with fighter aircraft attacking at supersonic speeds at least down to 
20,000 feet MSL. Without B-1 supersonic training, and using only subsonic engagements, a 
maneuver is a completely different event; a life or death engagement is a rapid chain of events, 
and a small difference at one key point can have a dramatic effect on the overall outcome. The 
capability to train during an LFE at realistic supersonic speeds can make the training experience 
relevant and of use for combat. Training to react realistically, utilizing supersonic speeds, 
increases the chances of aircrew survival in real combat. The supersonic LFE floor for B-1 
aircraft would be 20,000 feet MSL. Fighters training with or against bombers need supersonic 
flight to simulate missile engagements. Fighters, such as F-16s, do not orbit/hold above FL300. 
In practice they hold much lower, from 10,000 to 20,000 feet MSL. The minimum supersonic 
altitude becomes critical when they transition from hold/orbit to engagement. If an F-16 is 
scrambled from its orbit to engage a hostile aircraft, either bomber or other fighter, the fighter 
needs to quickly attain altitude and speed. The LFE floor for supersonic fighter maneuvers 
would be 10,000 feet AGL. In combat, the fighter uses supersonic speed to achieve optimum 
engagement altitude and speed. The fighter needs to be able to efficiently and quickly 
accelerate from lower altitudes. 

2.10.4.4 REPRESENTATIVE BOMBER FLIGHT TRAINING DAY 

Section 2.10.4.1 describes the combat mission required for bombers, and Section 2.10.4.2 
describes the training needed for aircrews to be equipped for combat. Section 2.10.4.4 puts the 
training requirements in the overall context of the bomber mission and describes a 
representative bomber flight training day. Multiple scheduling considerations must be 
accommodated to fly one bomber training sortie. This example assumes no aircrew illness, 
weather delays, or aircraft mechanical cancellations.  

The scheduling of flight crew, aircraft, and training airspace requires many planning hours by 
many people, days, weeks, or even months before the flight. All of these factors influence the 
need for the proposed PRTC. 

Ellsworth AFB and Minot AFB both establish a long-term scheduling plan to allocate aircraft, 
support, and aircrews termed the “annual contract.” The annual contract is the first step to 
plan aircraft availability, aircraft maintenance, and aircrew training. Each base develops the 
manpower, the base’s flying window, airfield operations, and other scheduling factors  
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(e.g., holidays). The Monthly Operations Plan is derived from and refines the annual contract to 
include numbers of sorties per day. The Monthly Operations Plan schedules the month’s 
contracted sorties around overall wing commitments for that month. The weekly flying 
schedule breaks down the Monthly Operations Plan and compiles daily flying schedules that 
specifically assign aircrew names, aircraft tail numbers, aircraft configurations, takeoff and 
landing times, missions, and other elements. 

The base develops the flow of a bomber’s training day within the context of the scheduling 
process by coordinating multiple crew members, differences in aircraft modifications, and 
maintenance availability.  

Scheduling an Aircrew. All aircrews do not have the same training or experience levels.  

The first input to scheduling is aircrew proficiency training. The B-1 requires four crew 
members. The aircraft commander is a pilot. Pilots can be qualified as Evaluators, Instructors, 
Mission Ready, or Non-Mission Ready. Pilots can fly the aircraft unsupervised from either the 
right or left seat based on their qualifications. The Defensive Systems Officers and Offensive 
Systems Officers both function as Weapon Systems Officers; each must achieve qualification 
levels similar to Pilots: Evaluators, Instructors, Mission Ready, and Non-Mission Ready. The 
Weapon System Officers train to fly as both Offensive Systems Officers and Defensive Systems 
Officers, and although there are training events that can be accomplished from either seat 
position, there are also events that are seat position specific.  

Each crew member must perform specific training requirements, depending on their position 
and qualification level, that drive the training events scheduled for each sortie. Commonly, each 
time a B-1 or B-52 takes off in a training flight, it consists of a unique crew. Even if the aircrew 
flies together repeatedly (which is rare in training), the requirements for individual crew 
members differ with each flight. Existing Powder River airspace assets cannot provide sufficient 
flexibility to accommodate the vast array of aircrew training requirements. Remote range 
complexes limit the capability to meet required training since so much flight time is absorbed in 
low-value commuting or transit time. Lack of consistent accessibility to remote ranges 
constrains the training aircrews can perform on any given day. 

Scheduling an Aircraft. All B-1s and B-52s are not scheduled the same.  

Aircraft modifications constrain the ability to schedule and fulfill training requirements. Like 
most aircraft, the B-1 continues to be upgraded with new hardware and software, with many of 
these modifications conducted during the past decade. Major modifications involve a long, 
incremental process to update the entire fleet. Some Ellsworth AFB aircraft available for 
training have updated modifications, and some await modifications. Aircrew training mirrors 
this incremental upgrade process by having some aircrew qualified in the new system, while 
others are still being trained and remain proficient on the old system. Combat theater 
commanders know about the upgrades and want aircraft and aircrews trained to be combat 
ready with the upgraded capabilities. If insufficient aircrews are qualified in the modified 
aircraft, achievement of combat objectives becomes difficult.  

Balancing aircrew and aircraft upgrades is just the beginning of the scheduling process. Aircraft 
availability due to maintenance requirements is another factor, and even more so during an 
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upgrade. For instance, theater commanders may request deployment of an updated aircraft, 
which means only aircrew qualified in a modified aircraft can be deployed. Additionally, 
corresponding aircrew training would have to be accomplished in an updated aircraft, limiting 
which aircraft on station they have available to fly. If all the modified aircraft require 
maintenance, training cannot be accomplished. Routine maintenance of the aircraft requires 
many man-hours, and flight safety is first priority. Inspections also keep aircraft out of the 
training schedule and limit availability. 

Scheduling a Training Airspace and a Range. All airspaces and ranges do not provide the same 
training. 

The missions, the individual and collective aircrew training requirements, the aircraft 
capabilities with upgrades, and the availability of maintenance capabilities define the 
requirements for a training airspace. The scheduler reviews all the factors above and seeks out 
an airspace and range that could accommodate the required training. Any shortfall in one 
airspace requires that an additional mission or missions be scheduled to achieve aircrew 
proficiency. The scheduler takes into consideration the airspace and range capabilities in the 
airspaces identified on Figure 1-1. Is the airspace large enough to accommodate B-1 
performance capabilities? Are there altitude restrictions that would preclude low-level training 
below 2,000 feet AGL? Are these simulated threats to create realistic training scenarios? Is 
there a capability for visual targets? Will the aircrew be able to practice real defensive 
maneuvers, such as deploying chaff and flares or accelerating to supersonic speeds? Are there 
ranges where inert or live munitions could be deployed? Are there dissimilar aircraft to train 
against or with as there would be in combat?  

Additionally, other questions must be answered regarding range condition, weather, target 
types, etc. Once all of these questions are answered and airspace and range are identified, 
other scheduling considerations include: Who has priority? When can the aircrew train? 
Typically there is a narrow scheduling window on highly desired and highly used ranges, such as 
NTTR or UTTR, that could be accomplished for realistic bomber training. The scheduler obtains 
or negotiates the required range window and everything is finally set, until there is a 30-minute 
delay due to a minor aircraft malfunction or developing weather. Resolving these problems 
delays the crew beyond their limited scheduled range time. Then the mission planning and 
scheduling starts all over again. 

Executing a Training Mission. This section assumes all the aircrew, airframe, and airspace 
scheduling requirements described in Sections 2.10.4.1, 2.10.4.2, and 2.10.4.3 are met and the 
mission can be executed. The mission actually requires 2 days. 

Day 1 – Aircrew Mission Planning: After the squadron implements the monthly and weekly 
scheduling process, the aircrew scheduled to fly must mission plan the scheduled events. 
Mission planning begins in the morning with a squadron briefing that includes 
intelligence/threats, emergency procedures, and operations notes. Then crew mission planning 
begins. The designated mission lead conducts detailed briefings on the training mission, 
airspace, and aircraft load. The crew researches air defenses, studies campaign operations, 
analyzes targets, and develops a plan to mitigate threats while achieving mission objectives. 
Each aircrew plans to accomplish the maximum training events needed and possible within the 
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scheduled parameters. Mission planning concludes with a series of detailed briefings, including 
a briefing of avoidance areas. These briefings are required for every military user of the existing 
Powder River MOAs and include directions to avoid low-level overflight of ranches and 
residences (“Powder River Training Complex Briefing Guide,” 14 February 2011). Once mission 
planning is complete, the crew begins a mandatory 12-hour crew rest period, which includes 
the opportunity for at least 8 hours of uninterrupted rest prior to flight. 

Day 2 – Bomber Sortie: The actual flight period begins with the aircrew arriving at the squadron 
approximately 4 hours prior to scheduled takeoff. For a daytime mission, this generally occurs 
around 5:00 AM. At the squadron, the crew checks out life support equipment, receives a 
weather briefing, reads NOTAMs, reviews and signs off the Flight Crew Information File and 
Operations Notes, and files a flight plan. The aircrew then proceeds to the aircraft and 
accomplish pre-flight checklist items. Engine start, taxi, and take-off ensue, with winter 
operations extending this period for snow removal and/or aircraft de-icing activities. 

After take-off, at 9:00 AM in our example, the flight proceeds to the scheduled airspace. During 
the time in the airspace, the aircrew executes the pre-planned profile designed to accomplish 
the maximum amount of training required by the aircrew. To replicate real combat conditions, 
the aircrew is often assigned new and unplanned tasks to test the aircrew’s ability to adapt to 
mission changes and real-time developments. Typical training includes navigation, threat 
identification and reactions, combat maneuvering, aerial refueling, and simulated bombing, at 
both high and low altitude. New training elements include laser targeting, detailed target 
identification and tracking, and the recent combat requirement for networked and multi-
spectral sensor targeting. Training can be accomplished as a single aircraft or as a formation of 
two aircraft. If two aircraft are scheduled to train together and one aircraft experiences ground-
related aircraft maintenance or aircrew delays, then formation training elements can be 
negatively affected. Each bomber sortie has unique requirements that determine the amount 
of time in the planned airspace that will be needed to accomplish desired aircrew training. This 
description of the scheduling, planning, and executing of a training mission demonstrates the 
myriad of factors that must be considered to accomplish one aircrew training sortie.  

The existing Powder River airspace poses limitations on executing such a training mission for 
more than one to two aircraft at a time. The existing Powder River airspace is too small to 
alleviate the problems, and use of the more distant complexes affects scheduling and training 
quality. The proposed PRTC is designed to meet as many training requirements as possible so 
that each sortie could accomplish the maximum possible aircrew training events for B-1 
squadrons based at Ellsworth AFB and B-52 squadrons based at Minot AFB. 

2.10.5 LIMITATIONS AND CONSTRAINTS OF CURRENT TRAINING 
OPPORTUNITIES 

B-1s from Ellsworth AFB and B-52s from Minot AFB conduct training at Powder River airspace 
and at remote ranges and airspace throughout the west and portions of the Midwest (refer to 
Figure 1-1). Several limitations affect training for bombers from Ellsworth AFB and Minot AFB. 
The size and capabilities of the existing Powder River airspace prevent it from providing 
adequate training airspace for today’s modified aircraft and new missions. These limitations 



Final 
November 2014 

 

 Powder River Training Complex EIS 
Page 2-90 2.0 Description of the Proposed Action and Alternatives 

drive the requirements for expanded local airspace capabilities. As a result of these limitations 
and constraints, current aircrew training requirements at Ellsworth AFB and Minot AFB are not 
being met in a timely or efficient manner. The limitations are discussed in this section. 

2.10.5.1 SIZE OF THE EXISTING POWDER RIVER AIRSPACE 

The size of the existing Powder River airspace (maximum 85 by 50 NM) constrains the amount 
and nature of training activities conducted with sensors and electronic capabilities. A mission of 
one or two bombers training to accomplish the range of mission requirements (see Section 
2.10.4.1) effectively uses up the Powder River airspaces. Ellsworth AFB has a requirement to 
allow up to four missions of one to two aircraft each to launch and train at the same time.  As a 
result, training activities that must occur at remote ranges use up aircrew and airframe training 
time with inefficient and unrealistic commuting.  Recent conflicts and worldwide operations, 
along with improvements in aircraft, munitions sensors, and tactics, have increased the need 
for larger airspace and more realistic training within that airspace. New aircraft capabilities 
include the ability to address targets at distances in excess of 100 NM. Next generation surface-
to-air missiles currently being marketed have a combat radius of 100 NM or more and can 
threaten all but the stealthiest aircraft. 

The horizontal dimensions of the existing Powder River airspace prohibit adequate and realistic 
distance separation of multiple aircraft in the same airspace in order to support typical 
adversarial airborne engagements. The airspace is neither large enough for current radar 
system technology nor sufficient in size to allow the training aircrew to react appropriately. 

The existing Powder River airspace can support limited training for one mission of up to two 
B-1 aircraft because: 

• Sensor distances have increased and “enemy” air-to-air and ground-to-air tracking 
capabilities exceed the dimensions of the Powder River airspace. 

• Air-to-ground capabilities with new smart weapons involve distances that cannot be 
simulated in the existing Powder River airspace. 

• Training activities of different aircrews cannot occur simultaneously, and different 
formations cannot be segmented within the confines of the Powder River airspace. 

• Maneuver (supersonic) and defensive (chaff and flare) training cannot be accomplished 
to realistically train aircrews to instantaneously react to threats. 

• Dissimilar aircraft training with current threat and targeting capabilities cannot be 
accomplished within the Powder River airspace dimensions. 
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2.10.5.2 TRAINING RESTRICTIONS WITHIN 

THE POWDER RIVER AIRSPACE 

The current operating procedures for the Powder River 
airspace preclude the use of defensive 
countermeasures (chaff and flares) for all aircraft and 
prohibit supersonic flight by all aircraft. Increasingly 
complex surface-to-air threats require near- 
instantaneous aircrew response to a threat by 
immediately deploying countermeasures. The ability to 
use B-1 supersonic flight as a defensive tactic and the 
ability to respond to supersonic attacks by fighters are 
essential to modern combat. Supersonic flight for the 
B-1s forms an integral combat tactic, particularly when 
egressing from a target, avoiding ground threats, and escaping enemy aircraft during LFE 
dissimilar aircraft training. 

Chaff and flare deployment represent necessary combat operations that bomber aircrews 
cannot perform in the local airspace. Chaff creates a brief electronic cloud of fibers thinner than 
a human hair to confuse enemy radar. Flares create a heat source to decoy heat-seeking 
missiles away from the aircraft. These 
countermeasures defend aircraft against enemy 
threats and are extensively used in combat. Training to 
employ these countermeasures in an effective and 
timely manner is essential for aircrews conducting 
almost any mission.  

2.10.5.3 AVOIDANCE AREAS WITHIN THE 

POWDER RIVER AIRSPACE 

Ellsworth AFB has established avoidance areas under 
the Powder River MOAs to reduce noise and overflights 
above communities, ranches, or other noise-sensitive 
locations. The number and location of noise avoidance 
areas limit defensive reaction maneuvering in low-altitude training and create patterns that 
constrain diversity in some training. Avoidance areas force more training to higher altitudes. 
Avoidance areas establish and produce redundant training with reduced training quality. 
Avoidance areas would be designated for the proposed PRTC expanded airspace in accordance 
with the base’s ongoing efforts to be a “good neighbor.” Increased available airspace with 
different avoidance areas create the realistic, varied situations needed for quality training. 

  

 
The inability to train with chaff and flares to 
neutralize threats and the inability to use 
supersonic speeds to escape opposing threats 
and/or during dissimilar aircraft training are 
serious restrictions to realistic training within 
the Powder River airspace. 

 
Numerous low-altitude avoidance areas require 
training aircraft to weave between the 
avoidance areas and/or climb over the areas 
while remaining 2,000 feet AGL and below. 
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2.10.5.4 LIMITATIONS ON SORTIE GENERATION 

The current capability of the aircraft maintenance programs to generate sorties is limited by 
several factors. First, Air Force budget and personnel reductions have eliminated 200 aircraft 
maintenance personnel and decreased the average skill level of the maintenance personnel at 
Ellsworth AFB. Second, the longer an aircraft is flying, the more time is needed to perform 
mandated maintenance. In the long run, multiple 5-hour sorties will force 50-hour, 100-hour, 
and later inspections and maintenance more frequently than the same number of 3-hour 
sorties. This means that long commutes to remote ranges for training requires extended 
maintenance time and reduces the number of aircraft available for training on a daily basis.  

For aircraft sortie generation planning purposes, maintenance of a B-1 requires a minimum of 
3.25 hours to prepare an aircraft after a morning sortie for an afternoon/evening sortie, 
assuming engines are shut off and restarted and no weapons loading is required. With training 
weapons loaded, that time increases to a minimum of 5 hours. These minimum maintenance 
hours are frequently exceeded to ensure a safe aircraft. The current airfield duty day is 
17.5 hours, opening at 7 AM and closing at 12:30 AM. 

Maintenance requirements and aircraft turnaround time is a major factor in generating training 
sorties. As described in Section 2.10.4, a crew, aircraft, and airspace all are needed to achieve a 
successful training mission. When an aircraft returns from one training mission, a second crew 
can use that aircraft to train after maintenance is performed. 

Several elements combine to make local airspace crucial to reduce maintenance time and 
enable more required training sorties.  

• When the aircraft lands and the engines are shut down, there is mandatory 
maintenance that takes 3.25 hours.  

• If the engines are not shut down, there can be an Engine Running Crew Change (ERCC), 
and the aircraft can quickly be launched with a new crew for another training mission in 
local airspace. Ellsworth AFB currently schedules approximately 25 percent ERCCs  

More local training airspace would permit a B-1 to land, keep engines running, exchange crew, 
take off with a lighter fuel load, and accomplish 
multiple training events with the new aircrew. If 
maintenance problems required an engine shutdown, 
the aircraft could still be maintained and be available 
for a local training mission within the 3.25 hour 
window. Adequate local airspace would improve 
training and reduce the ripple effect on aircrews that 
are unable to access an aircraft for training missions. 

Certain elements can reduce the access to aircraft for 
an ERCC. 

 
B-1 ERCCs are crew changes with the engines 
running. The ERCCs are required to accomplish 
maintenance with available personnel and 
train for in-theater missions. 
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• When equipment problems delay or cancel the first mission, the follow-on mission 
cannot occur and the ripple effect impacts the entire training plan. 

• The complexity of the aircraft systems means that small mechanical problems can occur 
and the risk of cancellation of a follow-on ERCC sortie is higher than a stand-alone 
mission. 

• If pre-flight checklist performance is needed to exercise full aircrew training, an engine 
shut-down and an engine start would be required for the full pre-flight checklist. 

The additional training airspace permits the matching of aircrew that need training in specific 
qualification levels to appropriately upgraded aircraft and to fly those upgraded aircraft the 
training time needed in local airspace. The upgraded aircraft can quickly be available for other 
crewmembers needing the training. Adequate local training airspace substantially reduces 
conflicts with the entire training program and schedule.  

2.10.5.5 FLYING HOUR LIMITATIONS 

The amount of time for training is based on flying hours, with annual Air Force flying hours 
determined through the federal budgeting process. Available flying hours require aircrews to 
accomplish efficient, realistic training for each mission. Traveling longer distances to obtain 
required training only available in remote training airspace or departing the local area due to 
operational or scheduling conflicts with other aircraft decreases the time available to engage in 
realistic combat training. The efficiency of combat training depends upon three related factors: 
1) the time required to depart from a base, conduct a sortie that includes all the integrated 
training activities needed for a specific mission, and return to base; 2) the distance and flight 
time to and among the training assets (airspace and ranges) needed for that mission; and 3) the 
quality and quantity of the training accomplished. The longer the commute or transit time, the 
less time can be used for quality training. Transit or commute time provides limited training 
value. 

Currently, aircrews from Ellsworth and Minot AFBs must fly a substantial portion (54 and 
69 percent, respectively) of their training sorties at remote ranges and airspace like NTTR, 
UTTR, and MHRC (see Figure 1-1). The focus of quality training is on airspaces in Figure 1-1 that 
provide airspace altitudes, defensive countermeasures, supersonic maneuvers, threat emitters, 
and other realistic capabilities to meet B-1 and B-52 aircrew training requirements. Table 2.10-5 
defines distances and approximate flight times (one-way) to the Powder River airspace and to 
remote training areas. A remote round-trip training mission expends more than twice as  
many flying hours as a local mission. For example, a B-1 flight to NTTR would expend  
3.5 (2 x 1.75 hours) hours just to fly to the training complex and return to Ellsworth AFB. 
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Table 2.10-5.  Flight Distances (NM) and Transit Times (HR) to the Powder River 
Airspace and Remote Ranges/Airspace 

 From Ellsworth AFB From Minot AFB 

Range/Airspace 
One-Way Distance 

(NM) 
Time (HR) 

One-Way Distance 
(NM) 

Time (HR) 

Powder River Airspace 57 0.2 200 0.75 

UTTR, Utah 484 1.25 675 2.00 

NTTR, Nevada 614 1.75 825 2.60 

MHRC, Idaho 535 1.5 765 2.25 

Table 2.10-6 compares the actual B-1 aircrew training time at local and remote ranges. 
Examination of average sortie duration in Table 2.10-6 demonstrates the problem with a high 
proportion of use of quality remote training areas. For example, the average sortie duration for 
the B-1s from Ellsworth AFB to the Powder River airspace at 3.2 hours effectively achieves the 
same amount of mission training as the 5.1-hour average sortie duration to the remote training 
airspace. Aircrews expend a higher proportion of limited training hours in transit time to the 
remote complexes than to the local Powder River airspace. When B-1 aircrews must fly 
54 percent of their sorties to remote locations, the amount of commute, or transit, time 
consumes between 2.5 and 3.5 times the number of flying hours required to have the same 
amount of training at the Powder River airspace. Similar factors apply to B-52 sorties out of 
Minot AFB, with training time at the remote complexes amounting to less than 50 percent of 
the average sortie duration. Combine this with the complexities of new weapons systems, 
increased aircrew training requirements, limited airframe availability, and remote range 
scheduling and it is clear that specific aircrew training and actual total training time would be 
greatly benefitted by quality local training airspace. 

Table 2.10-6.  Comparison of Bomber Transit Time and Training Time for Powder 
River Airspace and Remote Ranges/Airspace 

Range/Airspace Aircraft/Base 
Average Sortie 
Duration (HR) 

Transit 
Time (HR) 

Training Time 
(HR) 

Percent 
Training Time1 

Powder River 
Airspace 

B-1/Ellsworth 3.2 1.0 2.2 68% 

B-52/Minot 5.7 1.5 4.2 74% 

UTTR, Utah 
B-1/Ellsworth2 5.1 2.5 2.6 51% 

B-52/Minot 7.5 4.0 3.5 47% 

NTTR, Nevada 
B-1/Ellsworth2 5.1 3.5 1.6 31% 

B-52/Minot 7.9 5.2 2.7 34% 

MHRC, Idaho 
B-1/Ellsworth2 5.1 3.0 2.1 41% 

B-52/Minot 7.7 4.5 3.2 42% 
1. Assumes no refueling. 
2. Ellsworth used a remote range average sortie duration of 5.1. 

2.10.5.6 LIMITS ON ACCESSIBILITY/AVAILABILITY 

Remote complexes give priority for aircraft from nearby bases and not to transients such as the 
B-1s and B-52s. The size and training restrictions of the existing Powder River airspace force 
54 percent of the B-1 sorties and 69 percent of B-52 sorties to remote training locations to 
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accomplish required training defined in the Mission Qualification Training, Ready Aircrew 
Program, and Weapons Instructor Course. Scheduling time at these complexes proves 
problematic and lacks flexibility to accommodate contingencies such as aircraft delays. A delay 
in launch of a B-1 at Ellsworth AFB or a B-52 at Minot AFB or a weather delay en route may miss 
the training window at a remote range and not have access to any quality training for that 
mission. These limits on accessibility further reduce the ability of the B-1s and B-52s to achieve 
readiness requirements. 

2.10.5.7 ELECTRONIC ATTACK ASSETS 

The Belle Fourche ESS and the associated sites for 
threat emitters were established to meet Cold War 
era training requirements. The electronic attack 
assets of the Powder River airspace lack realism and 
flexibility for current and future conflicts. The emitter 
sites are located mostly along old Strategic Air 
Command MTRs near the Powder River airspace and 
in its southern limits (see Figure 2-2). The threat 
emitters do not present the newest systems nor can 
they pose realistic threats to more than one to two 
aircraft training for the new B-1 or B-52 missions. In 
real conflicts, an enemy relocates threats to destroy 
U.S. aircraft. The existing threat emitters offer limited 
flexibility to relocate as changing threats or to reflect 
realistic combat conditions. The existing electronic attack assets provide for some needed 
training and are being upgraded, but airspace distances limit maneuver options and drive 
training scenarios that become repetitive. The resulting aircrew familiarity and habituation does 
not provide realistic combat challenges. In combat, mobile threats regularly change locations to 
challenge and defeat aircrews. With expanded airspace the electronic attack assets could be 
addressed from greater, more realistic distances and aircrews could address the threats from 
different locations.  

2.10.5.8 TARGET AND ORDNANCE DELIVERY CONSTRAINTS 

The Powder River airspace includes several simulated targets, although none provide Close Air 
Support capabilities or urban mockups required for today’s missions. Close Air Support training 
often needs to occur in an urban setting and a mock-up of an urban setting is frequently 
constructed with shipping containers for simulated training. No portion of the Powder River 
airspace permits live or inert munitions delivery. The proposed PRTC does not include live or 
inert weapons delivery and aircrews would continue to fly to remote ranges to accomplish 
required weapons delivery training. 

2.10.5.9 EFFECTS OF TECHNOLOGY UPGRADES 

As described in Section 2.10.4, all aircrews, all bombers, and all training airspaces are not equal. 
The B-1s and B-52s have received, are undergoing, or will receive multiple technology upgrades 

 
New B-1 capabilities include the ability to 
identify potential threats and targets at 
substantially greater distances than previously. 
This capability effectively reduces the number of 
aircraft which can train in the existing Powder 
River airspace. 
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that increase targeting effectiveness, communications and coordination, and functionality in 
large force operations. The upgrades include new guided munitions, laser targeting capability, 
direct satellite communication and data download, and new radar. Each of these incremental 
changes expands the training requirements and increases the size of the training airspace 
needed to accomplish the requirements. These upgrades affect airframe availability, sortie 
generation, and the ability of individual aircrew to meet qualifications. For example, the Sniper 
Advanced Targeting Pod currently being used by the B-1 fleet is in extremely limited supply. For 
B-1 aircrew training with the Sniper Pod sensors, clear view of the ground is required. With only 
a limited amount of airspace to conduct training, as is the case within current Powder River A/B 
airspace, weather can often times not be avoided and training is degraded. This limitation also 
occurs with all other upgrades. Access to bombers with the needed technology upgrades is 
substantially improved if those aircraft are training locally and not expending hours commuting 
to remote ranges. 

2.10.5.10 SUMMARY OF LIMITATIONS AND CONSTRAINTS 

This suite of limitations and constraints, described in Section 2.10.5, make it difficult for B-1s 
from Ellsworth AFB and B-52s from Minot AFB to maintain aircrew readiness for combat. Since 
these bombers play an essential role in national defense and Overseas Contingency Operation 
execution, there is a need to rectify the limitations. The Air Force needs to add to and 
reconfigure local airspace to accommodate the training requirements. Establishing the 
proposed PRTC would fulfill this need and reduce almost all of these limitations and constraints. 

2.11 ALTERNATIVE IDENTIFICATION PROCESS 
The alternative identification process specified needed criteria and applied those criteria to 
currently available training assets. Chapter 1.0 presents a summary of current training airspace 
assets in Figure 1-1. Locally available Powder River airspace imposes numerous limitations on 
the Air Force’s ability to support realistic training for bomber aircrews as explained in Section 
2.10.5. One to two bombers training to use the current sensors and technologies the aircrews 
face in real world conflicts effectively use up the existing Powder River airspace. The existing 
Powder River airspace does not provide practical training for realistic coordination and 
deconfliction situations, provides no opportunities for training with defensive countermeasures 
or supersonic flight, and results in excessive commuting to non-local training as bomber 
aircrews fly to remote complexes to achieve a majority of their training requirements. The 
single mission structure and limited mission task training of the Powder River airspace cannot 
provide the sequenced and diverse training needed by combat aircrews.  

The Air Force developed criteria to address training deficiencies and limitations and define a set 
of reasonable alternatives that could support required training. The Air Force determined that a 
reasonable alternative should meet the following criteria. The sections in parentheses identify 
where, in this EIS, each criterion is addressed. 

• Utilize existing training airspace and ground-based assets to the extent possible while 
meeting training requirements (AFI 13-201) (Section 2.10.5); 
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• Provide airspace of sufficient size and volume to support the concurrent training needs 
of multiple B-1s and B-52s (Section 1.4); 

• Maximize training time and sortie generation capability for diverse new missions 
through the use of finite flying hours and access for the B-1s and B-52s (Section2.10.4);  

• Provide connected airspace, (a maximum of once per quarter), to support realistic LFE 
training with approximately 20 aircraft of various aircraft types (Section 2.10.4);  

• Avoid or limit, to the extent possible, potential conflicts with civilian air traffic (Section 
2.3); and 

• Avoid or limit, to the extent possible, safety and environmental concerns (Section 2.3). 

2.11.1 EXPLANATION OF ALTERNATIVE IDENTIFICATION CRITERIA 

2.11.1.1 EXISTING MILITARY AIRSPACE 

Airspace comprises a valuable and finite national resource that is the responsibility of the 
Federal Aviation Administration (FAA). The FAA seeks to balance the different needs of airspace 
users. The Air Force seeks to use existing military airspace to the extent possible to meet the 
purpose and need. The Air Force evaluated the size, structure, and location of existing MOAs, 
ATCAAs, and MTRs to maximize their utility.  

2.11.1.2 AIRSPACE SIZE AND VOLUME 

The airspace must be of adequate size and volume to allow bomber aircrews to conduct a full 
range of tactics and maneuvers while employing almost all capabilities of the aircraft except 
actual munitions delivery. Any candidate airspace must have the capability to simultaneously 
support three to four two-ship training missions incorporating the full suite of B-1 and B-52 
missions. To meet the defined needs, the horizontal and vertical extent of the airspace must 
allow for realistic engagement distances with hostile threats, especially with regard to new 
targeting and sensor identification technology. Each airspace unit for the three to four two-ship 
training missions would need to measure approximately 75 by 75 NM and have the ability for 
airspace from 500 feet AGL regularly to FL260.  

The B-1 has a requirement to exercise terrain following radar capabilities. It would be highly 
desirable for the airspace to include the capability for mountainous terrain following training. 
Mountainous terrain following requires that an aircrew employ B-1 mountainous terrain 
following capabilities over terrain that varies more than 1,000 feet in elevation within 10 NM 
(AFI 11-2B-1V1).  

2.11.1.3 MAXIMIZE TRAINING TIME AND SORTIE GENERATION 

Effective and efficient training requires aircrews to expend flying time performing realistic 
training with the upgraded B-1 and B-52 aircraft on real world missions described in Section 
2.10.1. Local airspace increases the proportion of training time per sortie, maintains realistic 
training with a lower average sortie duration, reduces transit time, maximizes upgraded aircraft 
utilization, and provides for the myriad of new mission training now required of aircrews. The 
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airspace must avoid lost training missions at remote training complexes due to scheduling 
priorities of these training complexes. All training missions must also be accomplished within an 
average of 240 flying days per year.  

Sortie generation and sortie effectiveness are critical elements in readiness. Factors that 
influence sortie generation include maintenance, crew qualifications, and aircraft 
modifications. Restrictive range schedules reduce the effectiveness of sorties and preclude a 
base’s ability to respond to contingencies. Sortie effectiveness is reduced because: 

• Range schedule inflexibility requires the aircrew to be ready with a mission, the needed 
airframe be readied, and the airspace to be available. Inflexible training airspace 
schedules require a set launch time and eliminate the ability of maintenance operations 
to perform steps to ready an aircraft in advance for a mission at a later time. Heavily 
used high quality remote ranges have inflexible schedules.  

• Weather changes often dictate real-time mission changes. A restricted and fixed time 
for training in airspace hundreds of miles away results in the loss of dozens of sorties 
per year and impacts aircrew readiness. 

• Flexible scheduling is needed to meet real world training requirements. Remedial 
mission accomplishment is required if a student fails a mission. Developments in a war 
zone may require a squadron to perform their training mid-week. Equipment failures 
occur, emergencies beneath the airspace may preclude training, and sickness or family 
emergencies may result in personnel mission shifts. Sortie generation and training need 
flexibility to respond to such contingencies.  

• There is a limited number of B-1s and an even more limited number of B-1s with 
continually updated weapons and sensor systems needed for the specific training 
described in Chapter 1.0. Using these airframes to commute to distant ranges with 
restricted schedules makes them unavailable for realistic training to meet wartime 
requirements. 

The proposed military training airspace must be near enough to allow flexibility in launching 
sorties and be scheduled for the bombers that need it. The proposed airspace needs to permit 
multiple daily sorties of mission capable aircraft to address both realistic combat scenarios and 
limitations on maintenance capabilities.  

2.11.1.4 PROVIDE FOR CONNECTIVE AIRSPACE 
In combat conditions, a bomber does not operate alone or only with one other bomber. A 
bomber aircrew is one element in a composite whole during an LFE that includes different types 
of aircraft with sensors and weapon systems. An F-16 may be performing ground attack to 
support a coalition ground force and be running short of fuel while simultaneously a B-1 may be 
vectored to continue the attack. Meanwhile, an F-15 or F-22 flying top cover may have to 
defend the bomber from enemy fighters and a B-52 may be suppressing enemy defenses. 
Opposing surface-to-air and air-to-air threats, at speeds including supersonic, require rapid 
defensive response training, sometimes at supersonic speeds. Training as a single force is the 
only way such integrated communications and choreography can be accomplished. With 
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today’s and tomorrow’s sensors and weapon capabilities, such LFEs require extensive airspace. 
The training airspace needs the provision to combine, a maximum of once per quarter, smaller 
airspace units into an overall training airspace with the capability to support an LFE of 
approximately 20 aircraft of various aircraft types.  

2.11.1.5 REDUCE OR LIMIT CONFLICTS WITH CIVIL AVIATION 
The U.S. government has exclusive sovereignty over the nation’s airspace (49 U.S.C. Sec. 
40103(a)(1)). The FAA plans, manages, and controls the structure and use of airspace to make it 
as useful as possible for all types of aircraft. The Air Force, in working with the FAA, recognized 
that proposed airspace should limit or reduce the potential for conflicts with the structure and 
use of the airspace system by civil aviation. Avoidance of conflicts with airports, jet routes, 
federal airways, and other airspace units represents a priority for identifying a viable 
alternative. 

2.11.1.6 LIMIT SAFETY AND ENVIRONMENTAL CONFLICTS 
As conscientious users of the National Airspace System and good neighbors, the Air Force 
considers safety and environmental factors in any proposal. Provisions need to be in place to 
identify certain locations as flight avoidance or noise sensitive areas. Some examples of 
potential areas include civilian airports, populated areas, power plants, recreation areas, and 
Native American cultural sites. Flight activity also needs to allow for seasonal, altitude, and 
location avoidance, such as for specific outdoor activities, emergencies such as firefighting and 
life flights, and certain wildlife species during specific times of the year. Training aircrews would 
be briefed to avoid these areas as applicable. Avoidance procedures reduce the potential for 
safety or environmental impacts. The airspace needs to offer multiple segments to allow 
training in one area while applying avoidance restrictions in another. 

2.11.2 APPLICATION OF CRITERIA TO DEVELOP THE ALTERNATIVES 

The criteria described in Section 2.11.1 were applied to define alternatives that could meet 
training requirements. The selection criteria were applied to identify the location and 
configuration of required training airspace. 

2.11.2.1 EXISTING MILITARY AIRSPACE 

The Air Force seeks to use existing military airspace to the extent possible. Existing military 
airspace presented in Figure 1-1 was reviewed to determine what existing airspace could be the 
focal point for expanded airspace to meet the purpose and need for bomber training with new 
technologies, sensors, and missions. The western ranges at MHRC, UTTR, and NTTR are existing 
ranges with all training capabilities needed for bombers. These ranges are distant and require 
extensive commute time. Northern and eastern MOAs including the Lake Andes MOA, the Tiger 
and Devils Lake MOAs, and the Hays MOA do not provide training capabilities for current 
bomber systems and generally do not have low-level training capabilities with the dimensions 
needed for high-speed bomber training.  

The need to maximize sortie generation, the need for training time with new weapon systems, 
and the need to combine bomber aircrew, airframe, expanded mission training all identified the 
existing Powder River MOAs and ATCAAs as a focal point for any proposed action or 
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alternatives. The current Powder River airspace MOAs and ATCAAs comprise the only existing 
airspace managed and controlled by Ellsworth AFB where both B-1 and B-52 bombers receive 
priority access. Situated between the two bases, 57 NM northwest of Ellsworth AFB and 200 
NM southwest of Minot AFB, the Powder River airspace permits ready access for training. The 
Powder River airspace best meets the requirement for existing airspace that could be used as a 
focal point for airspace modifications to meet the purpose and need.  

2.11.2.2 AIRSPACE SIZE AND VOLUME 

Airspace configuration defines the size and volume of the airspace. Infrastructure under the 
airspace needed to support realistic training missions is also included in this criterion. 
Configuration consists of four attributes: structure, horizontal size, vertical size, and shape. 
Each of these attributes must adhere to the criteria and support fulfillment of the purpose and 
need. 

• Structure: The airspace must include the capacity to link a MOA and overlying ATCAA. 
Alone, neither a MOA nor an ATCAA would provide the vertical extent needed for 
training. MOAs extend to but not including FL180 and ATCAAs extend from FL180 and 
above. B-1s and, especially B-52s, use higher altitudes extensively in combat and 
training. Linking the MOAs and ATCAAs vertically permits continuous maneuvering and 
promotes realism. Ellsworth AFB has a history of working closely with ARTCCs to 
schedule and use the Powder River MOA/ATCAA combinations needed for a specific 
training mission. Based on the need for training three to four bomber formations, the 
airspace structure needs to include three to four sets of MOAs and ATCAAs. Individual 
MOAs and ATCAAs could be used to increase training opportunities and flexibility. 
Horizontal linkage of MOAs and ATCAAs for an LFE not more than 10 days per year for 
1 to 3 days per quarter expands the training area size to accommodate more complex 
training activities with various aircraft types. To accomplish this linkage, the structure 
would need bridges or Gap MOAs and ATCAAs. Linking selective airspace segments 
would allow the Air Force to work with ARTCCs to configure the airspace for mission 
training requirements while reducing impacts to non-military users. Linking multiple 
airspaces or the entire airspace would permit aircrews to conduct LFE engagements of 
approximately 20 aircraft of various types training together in simulated combat and at 
realistic distances for new aircraft sensors.  

• Horizontal Size: Each MOA and ATCAA needs to offer sufficient size to accommodate a 
minimum of two B-1s conducting training simultaneously. As a large aircraft with 
advanced long range multi-spectral sensors and supersonic capabilities, the B-1 requires 
a large maneuvering area. Although each of the PR-1, PR-2, PR-3, and PR-4 MOA/ATCAA 
combinations need not be exactly the same size, each should measure approximately 75 
NM for both its length and width. Existing radars and targeting equipment in fighters 
and bombers allow detection of aircraft at distances in excess of 100 NM. Proposed LFEs 
use long-range air-to-air activities and need a combined airspace of approximately 150 
by 300 NM.  
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• Vertical Size: B-1s and B-52s must conduct missions that transit and operate at altitudes 
from below 2,000 feet AGL to altitudes up to, but not including FL260. B-1 training is 
primarily below FL260. Low-altitude terrain following and avoidance is an important B-1 
mission. The B-1 terrain following and terrain avoidance system performs optimally at 
500 to 2,000 feet AGL. The B-52s train primarily at high altitudes (above 20,000 feet 
MSL). Aircraft that could participate in a maximum of once per quarter LFE training 
would use altitudes within the PRTC as coordinated or by NOTAM.  

• Shape: The shape of the airspace reflects both operational requirements and avoidance 
of conflicts with civil aviation. Individually and collectively, the MOAs/ATCAAs must be 
configured to permit the repertoire of maneuvers performed by the bombers. They 
need not be uniform in shape, but should provide for both offensive and defensive 
maneuvering and multi-aircraft engagements. In addition, the Air Force considered 
potential conflicts with major airports and airspace used for civil aviation in order to 
define the shape of the airspace. 

AFI-11-2B-1 Volume 1 and AFI 11-2B-52 Volume 1 give training information for Mission 
Commander Sortie, Composite Force Training, Joint Force Training (B-1), Composite Force 
Training, and Joint/Composite Training Sortie (B-52). These instructions form the basis for the 
LFE requirement. LFE training a maximum of once per quarter could only be accomplished in 
airspace sized for today’s sensors that have the capability to acquire targets at distances in 
excess of 100 miles. 

Infrastructure includes ground-based assets to replicate threats and create a realistic training 
environment. As noted in Section 2.4.2, Powder River airspace contains a substantial 
investment in threat emitters and no-drop targets to replicate real-world conditions. Distant 
western ranges are in high demand because they have the airspace size, volume, and 
infrastructure attributes. Eastern airspaces do not include the attributes or infrastructure 
needed for bomber real-world training. The proposed expansion of Powder River airspace to 
become PRTC would achieve the airspace attributes, use existing infrastructure, allow for new 
and redistributed infrastructure assets, and create varied threat scenarios to challenge training 
aircrews. 

2.11.2.3 MAXIMIZE TRAINING TIME AND SORTIE GENERATION 

Existing airspace meeting the needs of the bombers must minimize the flying hours expended 
for low-value commute or transit time. Figure 1-1 describes other ranges and existing MOAs 
within the general region of Ellsworth and Minot AFBs. Western ranges are 484 to 614 NM from 
Ellsworth AFB and 675 to 825 NM from Minot AFB (Table 2.10-5). The distance to these ranges 
maximizes commute time rather than training time. The Hays MOA in northern Montana is 
approximately 380 NM from Ellsworth AFB and 280 NM from Minot AFB. The Montana Air 
National Guard (MT ANG) controls, schedules, and uses the Hays MOA. MT ANG aircraft receive 
scheduling priority. Other MOAs in the region include the Devil’s Lake MOAs and Tiger MOAs in 
North Dakota. The Devil’s Lake and Tiger MOAs are 225 to 275 NM from Ellsworth AFB and 
40 NM from Minot AFB. These MOAs do not have airspace volume or infrastructure to 
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maximize training times for B-1 aircrews. B-52 aircrews can, and do, receive a limited level of 
training in these airspaces without realistic threats.  

The Powder River airspace is located between Ellsworth AFB and Minot AFB (see Figure 1-1). 
Expanding the Powder River airspace would reduce transit time to realistic training locations for 
both bomber bases. As noted in Section 2.10.5.5, 68 percent of an average B-1 sortie to the 
Powder River airspace consists of training time. Sorties to more remote complexes (e.g., UTTR) 
achieve 51 percent or less mission training time because the longer sorties (5.1 v. 3.2 hours) 
require extensive commuting. No existing airspace occurs within a distance that would permit 
reduction of commute time. Powder River airspace would serve as a suitable anchor for the 
proposed PRTC due to its proximity to the bases. Expanding Powder River airspace would 
maximize training and allow more sorties to conduct training locally, with an average sortie 
duration of 3.2 hours instead of 5.1 hours (see Section 2.10.5.5). 

Maximizing sortie generation and ERCC can only be accomplished with local airspace. The 
further the bombers fly, the less they have the capability to “turn” sorties. Distance limits all 
the factors that would permit increased sortie generation. The Powder River airspace is the only 
airspace as a focal point that would maximize training time and sortie generation. 

2.11.2.4 PROVIDE FOR CONNECTED AIRSPACE 

Proposed airspace improvements need to have the ability to perform realistic training with 
LFEs. The western ranges provide such capabilities and are heavily scheduled for such exercises 
as Red Flag at NTTR and for testing weapon systems such as the Joint Direct Attack Munition at 
UTTR or missiles at White Sands Missile Range. The northern and eastern MOAs lack existing 
infrastructure and volume for current training and do not have the ability for connected 
airspace, which would permit realistic LFE training.  

Powder River airspace can be transformed into the PRTC with the ability to incorporate Gap 
MOA/ATCAAs to connect the airspace units, with FAA scheduling, to provide for LFEs of 1 to 
3 days quarterly, totaling not more than 10 days per year. The LFE would be announced by 
NOTAM and the estimate of expected LFE use would be 4 hours per LFE day. The local airspace 
LFE would permit realistic training for approximately 20 aircraft of various types operating at 
speeds up to, and including, supersonic flight. The local rapid turn-around of B-1 and B-52 
aircraft would provide the needed real-world training for aircrews before they entered combat.  

2.11.2.5 REDUCE OR LIMIT CONFLICTS WITH CIVIL AVIATION 

Proposed airspace improvements need to reduce or limit conflicts with civil aviation. The Air 
Force and FAA worked to develop the mitigations described in Section 2.3.1, which are directly 
designed to reduce or limit potential conflicts with civil aviation.  

2.11.2.6 REDUCE OR LIMIT SAFETY OR ENVIRONMENTAL CONFLICTS 

With any airspace proposal, the Air Force would identify certain noise sensitive and safety-
related locations as permanent or seasonal avoidance areas. Airports are avoided by specified 
altitudes for safety, and altitude limitations on seasonal overflight of migratory areas are done 
to avoid safety and environmental conflicts. The Air Force would establish temporary or 
seasonal avoidance areas and/or adopt other measures identified in consultation with affected 
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tribes to reduce intrusive impacts. The programmatic agreement (Appendix N) includes 
provisions for identifying sensitive tribal activities. The Programmatic Agreement also identifies 
a process on the appropriate ways to avoid, minimize, or mitigate adverse effects to historic 
properties, religious ceremonies, and events important to the tribes (Stipulation II A.).  It also 
allows for the identification of new properties of religious and cultural significance to the tribes. 
Safety also includes making training airspace available for emergencies. In cases of emergency, 
such as firefighting, air ambulance, law enforcement, or in-flight emergencies in an active MOA, 
the Air Force would immediately respond to Air Traffic Control (ATC) direction and relocate 
bomber aircraft to another airspace away from the emergency, and the MOA would be 
deactivated to allow IFR emergency and related arrivals and departures from an airport under 
the MOA. In extreme cases, the Air Force would cancel a training mission and return to base to 
support ATC emergency requirements. 

Avoidance areas and emergency procedures would apply to any airspace considered for 
expanded training. The availability of nearby or adjacent airspace elements where a training 
mission could be directed would serve to protect safety and permit completion of the aircrew 
training mission. Existing northern and eastern MOAs do not have the ability to expand and 
would require that the training mission be cancelled. The proposed PRTC would allow for 
emergencies and provide flexible airspace to achieve training objectives. 

Ground and general aviation safety would apply to any airspace. During public meetings, public 
and agency concerns were expressed about potential safety and environmental conflicts. Such 
conflicts could include the startle effect of low-level B-1 training and sonic booms. B-1 or B-52 
training at altitudes 2,000 feet AGL and below could result in startle effects. Additionally, sonic 
booms from B-1 supersonic flight above 20,000 feet MSL and fighter supersonic flights above 
10,000 feet AGL, both limited to a maximum of 10 days per year of LFEs, could also result in 
startle effects upon residents or visitors to the areas under a training airspace. The Air Force 
training requires airspace use 2,000 feet AGL and below as noted in Section 2.3.1. A B-1 could 
train 2,000 feet AGL and below approximately 15 to 20 minutes during any individual training 
sortie, and that low-level training could occur anywhere within an active MOA. The Air Force 
includes in the Proposed Action and action alternatives the requirement for notification to the 
appropriate ATC whenever the military aircraft enter or exit the MOA. Notification that the 
military aircraft have completed low-level training would allow ATC to inactivate MOA altitude 
segments and direct IFR traffic through the altitude segment even if military aircraft are still 
utilizing other MOA altitude segments. This would permit civil aircraft pilots or others with 
access to ATC information to be able to learn the active or inactive status of a MOA. 

Safety includes airspace stand-off distances around airports and federal (Victor) airways. Public 
airports or airports for public use under any airspace alternative would be avoided by a 3 NM 
radius with an altitude of 1,500 feet AGL. Private airfields would be avoided by a 1 NM radius 
with an altitude of 1,000 feet AGL. The avoidance areas would be mapped on FAA aeronautical 
charts and noted in pilot briefings. The proposed PRTC has Gap MOAs and ATCAAs that would 
be activated for LFEs a maximum of 1 to 3 days once per quarter, not to exceed 10 days per 
year. The proposed Gap MOAs/ATCAAs have been adjusted in dimensions at FAA’s request to 
reflect communication capabilities in the region. The Gap MOAs/ATCAAs are proposed to 
provide for Victor Airway corridors for civil aviation during normal military training. The Air 
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Force has revised the PRTC aeronautical proposal to address FAA’s concerns and reduce the 
potential for conflicts at Billings, Bismarck, and Dickinson airports.  

2.11.2.7 SUMMARY APPLICATION OF SELECTION CRITERIA 

The Powder River airspace and surrounding area represent the only location with existing 
airspace that meets the need for the proposal and the selection criteria. Table 2.11-1 
summarizes the application of these selection criteria to locations in Section 2.11.2 and includes 
the alternatives considered but not carried forward from Section 2.11.3 below. As noted in 
Section 2.11.2, the existing Powder River airspace can support only one formation of aircraft 
(one to two B-1 aircraft with new technologies) at any given time. The proposed PRTC would 
provide up to four appropriately-sized airspace blocks that could support four formations of 
training aircraft. PRTC would provide airspace of sufficient size and volume, allow for use by the 
bombers, maximize training time, have LFE capability, reduce the potential for conflict with civil 
aviation, and include steps to limit safety and environmental conflicts. The proposed PRTC, with 
management and mitigations, would meet the selection criteria identified.  

Table 2.11-1.  Summary of Application of Alternative Selection Criteria 

Selection Criteria 

Alternative 
Considered 

Existing 
Airspace 

Size and 
Volume 

Training 
Time and 

Sortie 
Generation 

Provides 
for LFE 

Reduces Civil Air 
Conflicts 

Reduces Safety or 
Environmental 

Conflicts 

Carried 
Forward for 

Analysis 

Powder River 
airspace 
expanded to 
PRTC  Modified 
Alternative A 
(described in 
FEIS Section 
2.5)   

Yes 

Meets most 
realistic 
training 
requirements 
for 4 to 8 
aircraft; 
provides 
topography for 
training 

Yes Yes 

Reduces conflict with 
airspace capped at 
FL260, MOA 
boundaries reduced, 
MOAs segmented for 
IFR arrival or 
departure, NOTAM 
announcement of 
airspace activation, 
early low training and 
airspace release, 
improved 
communication of 
airspace activation and 
status  

Establishes avoidance 
areas or a protocol for 
avoiding  historic 
properties including 
those identified by 
affected tribes; 
improvements in 
communication of 
when training could be 
expected and when 
aircraft exit low MOAs 
reduce safety concerns; 
future avoidance areas 
in 4 MOA complexes 
would allow flexibility 
for avoidance 

Yes  

Powder River 
airspace 
expanded to 
PRTC  Modified 
Alternative B 
(described in 
FEIS Section 
2.6) 

Yes 

Meets some 
requirements 
with limited 
terrain 
following 

Yes with 
some 
flexibility 

Yes 

Reduces conflict with 
airspace capped at 
FL260, MOA 
boundaries reduced, 
MOAs segmented for 
IFR arrival or 
departure, NOTAM 
announcement of 
airspace activation, 
early low training and 
airspace release, 
improved 
communication of 
airspace activation and 
status  

Establishes  avoidance 
areas or a protocol for 
avoiding  historic 
properties including 
those identified by 
affected tribes; 
improvements in 
communication of 
when training could be 
expected and when 
aircraft exit low MOAs 
reduce safety concerns; 
future avoidance areas 
in 3 MOAs would allow 
flexibility for avoidance 

Yes 

continued on next page… 
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Table 2.11-1.  Summary of Application of Alternative Selection Criteria 

Selection Criteria 

Alternative 
Considered 

Existing 
Airspace 

Size and 
Volume 

Training 
Time and 

Sortie 
Generation 

Provides 
for LFE 

Reduces Civil Air 
Conflicts 

Reduces Safety or 
Environmental 

Conflicts 

Carried 
Forward for 

Analysis 

Powder River 
airspace 
expanded to 
PRTC  Modified 
Alternative C 
(described in 
FEIS Section 
2.7) 

Yes 

Meets many 
requirements, 
provides 
terrain 
following 

Yes with 
some 
flexibility 

Yes 

Reduces conflict with 
airspace capped at 
FL260, MOA 
boundaries reduced, 
MOAs segmented for 
IFR arrival or 
departure, NOTAM 
announcement of 
airspace activation, 
early low training and 
airspace release, 
improved 
communication of 
airspace activation and 
status  

Establishes  avoidance 
areas or a protocol for 
avoiding  historic 
properties including 
those identified by 
affected tribes; 
improvements in 
communication of 
when training could be 
expected and when 
aircraft exit low MOAs 
reduce safety concerns. 
Future avoidance areas 
in 3 MOAs would allow 
flexibility for avoidance 

Yes 

Powder River 
airspace 
expanded to 
PR-1A/B/C/D 
MOAs and 
ATCAAs, PR-2 
MOA and 
ATCAA, and 
Gap A MOA 
and ATCAA 

Yes 

Does not meet 
size or volume 
for three to 
four two-ship 
training; 
provides 
topography for 
terrain 
following 
training 

Limited 
flexibility for 
realistic 
training 

No, does 
not provide 
realistic 
LFE 
training 
distances 
with 
current 
weapon 
systems 

Some: 
Schedules activation in 
2 MOAs 

Establishes avoidance 
areas in 2 MOAs, 
limited flexibility for 
avoidance areas  

No: Limited 
size and 
volume, does 
not meet 
training 
purpose and 
need, limited 
flexibility for 
impact 
avoidance 

Powder River 
airspace 
expanded with 
additional PR-3 
MOAs and 
ATCAAs 

Yes 

Does not meet 
size and 
volume for 
three to four 
two-ship 
training 

Limited 
flexibility for 
realistic 
training 

No, does 
not provide 
realistic 
LFE 
training 
distances 
with 
current 
weapon 
systems 

Some: 
Schedules activation in 
2 MOAs 

Establishes avoidance 
areas in 2 MOAs, 
limited flexibility for 
avoidance 

No: Limited 
size and 
volume, does 
not meet 
training 
purpose and 
need 

MHRC Yes 

Yes, limited 
topography for 
terrain 
following 
training 

No 
Schedule 
and access 
constraints 

Yes Yes 

No: Requires 
extensive 
commute; 
inadequate 
training time 

UTTR Yes Yes No 
Schedule 
and access 
constraints 

Yes Yes 

No: Requires 
extensive 
commute; 
inadequate 
training time 

NTTR Yes Yes No 
Schedule 
and access 
constraints 

Yes Yes 

No: Requires 
extensive 
commute; 
inadequate 
training time 

continued on next page… 
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Table 2.11-1.  Summary of Application of Alternative Selection Criteria 

Selection Criteria 

Alternative 
Considered 

Existing 
Airspace 

Size and 
Volume 

Training 
Time and 

Sortie 
Generation 

Provides 
for LFE 

Reduces Civil Air 
Conflicts 

Reduces Safety or 
Environmental 

Conflicts 

Carried 
Forward for 

Analysis 

Lake Andes 
MOA 

Yes No No No Some Some 
No: 
Inadequate 
volume 

Tiger/Devils 
Lake MOAs 

Yes No No No Some Some 

No: 
Inadequate 
volume; 
distant 

Hays MOA Yes No No No Some Some 

No: 
Inadequate 
volume; 
distant 

PRTC with 
Bombing 
Range 

No1 Yes Yes Yes Some No 

No: Specific 
training can 
use existing 
ranges 

Increase 
Funding for 
Commuting 

Yes Yes No 
Schedule 
and access 
constraints 

Yes Yes 

No: Requires 
extensive 
commute; 
inadequate 
training time 

Expand 
Simulation 

Yes No No No Yes Yes 

No: Does not 
provided 
required 
training 

Relocate 
Aircraft 

Some: 
Capacity 
limited 

Some: Capacity 
limited 

Some: 
Capacity 
limited 

Some: 
Capacity 
limited 

Yes Yes 
No: Does not 
meet purpose 
and need 

B-1 and fighter 
supersonic to 
10,000 feet 
AGL  

Yes Yes Yes Yes Some 

No: B-1 size creates 
excessive overpressure 
from supersonic flight 
at 10,000 feet AGL 

No: Creates 
excessive 
overpressure 

All PRTC MOAs 
Designated 
Low and High 

Yes 

No; does not 
permit needed 
maneuvers 
unless MOAs 
scheduled 
together 

Yes Yes 

PR-1A, PR-3, PR-4 and 
Gap Low and High 
MOAs avoid some 
conflicts 

Reduces some potential 
conflicts unless MOAs 
scheduled together 

Partially: All 
MOAs 
designated 
Low and High 
does not 
meet training 
operational 
requirements; 
PR-1A, PR-3, 
PR-4, and Gap 
Low and High 
MOAs carried 
forward 

1. No Restricted Area for a bombing range 



Final 
November 2014 

 

Powder River Training Complex EIS 
2.0 Description of the Proposed Action and Alternatives Page 2-107 

2.11.3 ALTERNATIVES CONSIDERED BUT NOT CARRIED FORWARD 

Application of the alternative identification methodology resulted in the screening of potential 
alternatives and a focus on the Powder River airspace. Additional potential alternatives, 
including concepts raised during scoping, were evaluated but did not meet the fundamental 
purpose and need or were otherwise determined to not be reasonable alternatives. The 
following describes application of the selection criteria and why each of these concepts was not 
carried forward for detailed analysis in this EIS. 

2.11.3.1 ESTABLISHMENT OF AN INERT OR LIVE BOMBING RANGE IN 

CONJUNCTION WITH A PRTC PROPOSAL 

The B-1 and B-52 combat missions include deployment of a wide variety of live munitions. 
Aircrews and ground personnel need training to be proficient for wartime engagements. Live 
munitions require substantial range areas to provide for Air Force and public safety. Inert 
munitions that do not carry an explosive charge, but may contain a shotgun shell-sized marking 
device, provide for some level of ordnance delivery training, but safety footprints are also large 
for inert munitions. Existing ranges can support a limited number of missions for training and 
munitions delivery. The sophistication of highly accurate, and therefore expensive, munitions is 
increasing the use of simulated weapons deployment for mission training. Limited access to 
existing ranges for munitions delivery is possible, and the increased cost of sophisticated new 
weapons is increasing the use of electronic ranges. There are potential long-term 
environmental consequences of a bombing range, and the cost of obtaining and maintaining a 
new range make this alternative problematic. An inert or live bombing range in conjunction 
with the PRTC was a Modified Alternative considered but not carried forward in this EIS. 

2.11.3.2 INCREASE FUNDING FOR COMMUTING 

Increased funding for more commuting flight hours would not permit aircrews to train for all 
the complex missions required for modern warfighting. Long average sortie durations would 
use extensive aircrew and airframe time without contributing to training with sophisticated 
weapons and sensors. Additional funding cannot compensate for limited upgraded airframe 
availability. Longer duration flights would increase aircraft maintenance and associated costs. 
Maintenance activities are phased according to hours of use and type of airframe. Longer 
average sortie durations would require phased maintenance more frequently relative to the 
combat training time achieved during the sorties. Aircrew availability decreases with longer 
average sortie durations and sortie generation decreases. The alternative of increased funding 
to support more aircrew commute time with increased airframe use and increased 
maintenance was considered but not carried forward in this EIS. 

2.11.3.3 EXPANDED USE OF SIMULATORS 

Simulators have improved over the years and represent a valuable training aid. To the 
maximum extent possible, B-1 crews will continue to receive training on sophisticated 
simulators. Even the best simulators lack the realism of actual flying and aircrews do not 
receive the same physical training challenges in simulators as those that occur in actual flight. 
Simulators cannot replicate the problems and teamwork associated with real world flying with 
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other aircraft. Aircrew combat mission readiness status requires many tasks, including 
maneuvers, low-altitude flight, and defensive tactics, to be performed in actual flight. Using 
simulators excludes other parts of the Air Force team essential in completing actual missions, 
such as maintenance, supply, and real-time weather analysis. Expanded use of simulators does 
not produce the type of training needed to meet the purpose and need. Expanding the use of 
simulators in place of the proposed PRTC was an alternative considered but not carried forward 
for further analysis. 

2.11.3.4 RELOCATE AIRCRAFT 

Commenters asked whether it would be possible to relocate the bombers from Ellsworth and 
Minot AFBs to other bases nearer to assets that have capacity to meet all training needs. As 
explained in Chapter 1.0, training airspace limits the potential for quality training at other 
bases, and those bases with excellent airspace face capacity limits. Adding aircraft from 
Ellsworth AFB and/or Minot AFB to these bases would exceed the capacity of the local training 
airspace and exceed the existing base support infrastructure. This would result in reduced 
training capabilities for all aircraft using the airspace. On August 26, 2005, the nine-member 
Base Realignment and Closure (BRAC) commission voted 8-1 to retain Ellsworth AFB and, 
thereby, continue to base and train B-1 bombers. The summary of the Chairman was that there 
would be no savings from moving the B-1 from one very good base to another very good, 
essentially equal base (Defense Base Closure and Realignment Commission Final Deliberations, 
August 2005). 

2.11.3.5 SUPERSONIC FLIGHT AT LOWER ALTITUDE OR DURING REGULAR 

TRAINING IN CONJUNCTION WITH A PRTC MODIFIED ALTERNATIVE 

During public presentations, the Air Force considered supersonic flight for all aircraft, including 
B-1s, down to an altitude of 10,000 feet AGL during day-to-day and LFE training activity. 
Comments during the EIS process, as well as during the Government-to-Government and 
Section 106 NHPA consultations, expressed concern that this aspect of the PRTC proposal could 
impact activities under the airspace with very high sonic boom overpressure. In addition, the 
public expressed concern that a sonic boom at any time could be disruptive to the region. As a 
result, the Air Force examined the effects of supersonic B-1 flight and those of transient fighter 
flights that could intermittently use the airspace.  

The sonic boom overpressures presented in Figure 2-8 provide a general picture of 
overpressures resulting from B-1 supersonic flight and includes representative fighter aircraft 
that could train during a quarterly LFE. Actual overpressure would vary based on maneuvers 
(climb/descent, turns, acceleration/deceleration) and specific weather conditions (winds, 
vertical temperature/pressure profile). As the overpressures increase, the potential for damage 
and other impacts also grows. Table 2.8-1 presents the estimated supersonic flights in minutes 
per year during LFEs. 

As a result of comments and additional review, the PRTC proposal was changed to only 
schedule supersonic training during LFEs of 1 to 3 days quarterly, totaling not more than  
10 days per year. During LFEs, the proposed minimum altitude for B-1 supersonic flight has 
been raised from the 10,000 feet AGL presented at the scoping meetings to 20,000 feet MSL. 
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Fighters could conduct supersonic training down to 10,000 feet AGL only during LFEs. B-1 
supersonic flight to an altitude of 10,000 feet AGL and supersonic training at any time was a 
modified alternative considered but not carried forward for further analysis in this EIS.  

 
Figure 2-8.  Altitude vs. Sonic Boom Overpressure 

2.11.3.6 POWDER RIVER AIRSPACE EXPANDED WITH ADDITIONAL PR-
1A/B/C/D AND GAP A MOAS AND ATCAAS 

This alternative would include the following elements (as illustrated and described in  
Figure 1-2): (1) expanding and modifying the existing Powder River A/B MOAs and the 
Crossbow and Powder River ATCAAs into the PR-2 MOA and associated ATCAAs; (2) establishing 
new PR- MOA complex and associated ATCAAs to the west of the PR-2 MOA and ATCAAs; and 
(3) establishing the Gap A MOAs and ATCAAs. This would be an extension of existing airspace 
into an area that would provide topography for terrain following training. The expanded 
airspace would improve distances for existing B-1 weapon capabilities, but it would not be of 
sufficient size to permit realistic LFE training. There would be a reduced impact to civil aviation 
compared to the proposed PRTC airspace (see Figure 1-2). Under this alternative, the additional 
training airspace would be concentrated in areas overlying populated portions of the Northern 
Cheyenne and Crow Reservations. The PR-1A/B/C/D MOAs in combination with the PR-2 MOA 
would not provide airspace flexibility to adequately avoid seasonal noise-sensitive locations 
under the airspaces. The addition of the PR-1A/B/C/D, and Gap A MOAs and ATCAAs would not 
meet the purpose and need for three to four simultaneous training flights, would not provide 
for realistic distance or LFE training, and would not have adequate training airspace to mitigate 
impacts by avoidance. 

2.11.3.7 POWDER RIVER AIRSPACE EXPANDED WITH ADDITIONAL PR-3 AND 

GAP B MOAS AND ATCAAS 

This alternative would include the following elements (as illustrated and described in  
Figure 1-2): (1) expanding and modifying the existing Powder River A/B MOAs and the 
Crossbow and Powder River ATCAAs into the PR-2 MOA and ATCAAs; (2) establishing new PR-3 
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MOAs and ATCAAs to the north of the PR-2 MOA and ATCAAs; and (3) establishing the Gap B 
MOAs and ATCAAs. This alternative would not provide extensive topography for terrain 
following training. The addition of the PR-3 MOAs would provide some additional distances for 
existing B-1 weapon capabilities but would not be of sufficient size to permit realistic LFE 
training. The PR-3 MOAs/ATCAAs would have some benefit to B-52 access, although ATCAAs in 
this area are heavily used by commercial carriers. There would be a reduced impact to civil 
aviation compared to the proposed PRTC airspace (see Figure 1-2). Training would be 
concentrated in areas overlying ranching and agricultural activities, and the additional PR-3 
MOAs would not provide flexibility to adequately avoid seasonal noise-sensitive locations 
within the airspace by scheduling other airspaces. The addition of the PR-3 and Gap B MOAs 
and ATCAAs would not meet the purpose and need for three to four simultaneous training 
flights, would not provide for realistic distance or LFE training, and would not provide adequate 
training airspace to mitigate impacts by avoidance. 

2.11.3.8 DEVELOP/ESTABLISH A NEW AIRSPACE COMPLEX 

Establishment of a new airspace complex would require locating a suitable area with attributes 
as described in Section 2.10.4. Ground-based electronic combat training facilities are critical to 
this proposed action and the only existing facilities in the local area are within the Powder River 
airspace, Belle Fourche ESS. No other areas in the vicinity of Ellsworth AFB or Minot AFB 
present the combat training facilities necessary to establish a new airspace complex. Relocating 
the existing Belle Fourche ESS is not feasible or desirable. Extended ranges for threats and for 
addressing threats require training aircraft to address the threats from greater distances. 
Enemy forces have developed capabilities to threaten targets from greater distances and varied 
locations. Expanding airspace in conjunction with existing capabilities efficiently uses and builds 
upon existing infrastructure. Additionally, AFI 13-201 encourages the use of existing suitable 
airspace in lieu of establishing new airspace. Developing or establishing a separate new airspace 
complex was a Modified Alternative considered but not carried forward. 

2.11.3.9 UTILIZATION OF OTHER EXISTING AIRSPACE COMPLEXES 

In accordance with AFI 13-201, Airspace Management, paragraph 1.2.3.6, Headquarters Air 
Combat Command (ACC) has validated the justification for additional airspace capability to 
support Ellsworth AFB. All existing Special Use Airspace (SUA) in the vicinity of Ellsworth AFB 
and Minot AFB was reviewed and determined to be unsuitable for this proposed action prior to 
selecting the Powder River airspace as the best location. Existing military airspace presented in 
Figure 1-1 and Table 2.11-1 were reviewed to determine what existing airspace could be the 
focal point for expanded airspace to meet the purpose and need for bomber training with new 
technologies, sensors, and missions. The Lake Andes MOA, the Tiger and Devils Lake MOAs, and 
the Hays MOA were considered but do not provide training capabilities for current bomber 
systems and generally do not have low-level training capabilities with the dimensions needed 
for high-speed bomber training. Therefore, these MOAs were not carried forward for further 
consideration. 
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2.11.4 OVERVIEW OF THE PROPOSED PRTC 

The proposed PRTC action would provide airspace and ground assets to conduct local realistic 
training for Ellsworth and Minot AFBs. This EIS evaluates three alternatives that could fulfill the 
purpose and need defined in Chapter 1.0 and the No-Action Alternative, which would not fulfill 
training requirements. The Modified Alternative A best meets the purpose and need by 
providing five combinations of MOA/ATCAA airspaces with improved training capability. 
Modified Alternatives B and C do not provide the same level of low-altitude training capability 
with each providing three combinations of MOA/ATCAA airspaces rather than the five under 
the Modified Alternative A. Modified Alternative C does not provide the training capability of 
the Modified Alternative A but is superior to Modified Alternative B because Modified 
Alternative C includes PR-1A, PR-1B, PR-1C, and PR-1D MOAs. PR-1B and PR-1D are the only 
proposed airspaces containing 1,000 feet terrain elevation variations within 10 NM to meet B-1 
terrain following training requirements (see Section 2.10.4).  

The proposed PRTC action would expand the current Powder River MOA into four MOA 
complexes for day-to-day training (Table 2.11-2). Additional MOAs/ATCAAs (Table 2.11-3), 
would be used to link the airspace for not more than 10 days of LFEs per year. Each MOA would 
have overlying ATCAAs, which would extend from FL180 to FL260. 

Table 2.11-2.  MOA/ATCAA Complexes 
MOA/ATCAA Description 

Powder River 1 MOA/ATCAA 
complex (PR-1) 

Consists of PR-1A, PR-1B, PR-1C, and PR-1D MOAs, each of which would be 
stratified vertically into a Low MOA, a High MOA, and an ATCAA.*  

Powder River 2 MOA/ATCAA 
complex (PR-2) 

Consists of the PR-2 MOAs, which would be stratified vertically into a Low MOA, 
a High MOA, and an ATCAA* 

Powder River 3 MOA/ATCAA 
complex (PR-3) 

Consists of the PR-3 MOAs, which would be stratified vertically into a Low MOA, 
a High MOA, and an ATCAA* 

Powder River 4 MOA/ATCAA 
complex (PR-4) 

Consists of the PR-4 MOA, which would be stratified vertically into a Low MOA1, 
a High MOA, and an ATCAA* 

Gateway West ATCAA Modified and expanded from existing Gateway ATCAA 
Notes:  1. Only with Modified Alternative B 
 * For the purposes of the definitions above: 
  Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL 
    High MOA = altitudes from 12,000 feet MSL up to, but not including 18,000 feet MSL 
    ATCAA = altitudes from 18,000 feet MSL up to 26,000 feet MSL 

Table 2.11-3.  Large Force Exercise Additional MOA/ATCAA Complexes 
MOA/ATCAA Description 

Gap A MOA/ATCAA Separate PR-1 and PR-2, would consist of a Low MOA, a High MOA, and an ATCAA* 

Gap B MOA/ATCAA Separate PR-2 and PR-3, would consist of a Low MOA, a High MOA, and an ATCAA* 

Gap C MOA/ATCAA Separate PR-3 and PR-4, would consist of a Low MOA1, a High MOA, and an ATCAA* 

Gateway East ATCAA Modified and expanded from existing Gateway ATCAA * 
Notes: 1. Gap C Low MOA only with Modified Alternative B.  
 * For the purposes of the definitions above: 
  Low MOA = altitudes from 500 feet AGL up to, but not including 12,000 feet MSL 
  High MOA = altitudes from 12,000 feet MSL up to, but not including 18,000 feet MSL 
  ATCAA = altitudes from 18,000 feet MSL up to 26,000 feet MSL 
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The current Powder River airspace is essentially used up by one or two B-1 aircraft training 
together with new technologies, sensors, and weapon systems. The Proposed Action would 
modify and add to the existing Powder River airspace to establish the PRTC with improved 
training opportunities. The PRTC would permit four to eight B-1s to be efficiently launched and 
trained in local, high quality airspace. The Proposed Action would restructure and reconfigure 
the existing Powder River MOAs and associated ATCAAs, establish up to three additional 
MOA/ATCAA combinations, and include Gap MOAs and ATCAAs, which could be used a 
maximum of once per quarter for 1 to 3 days, not to exceed 10 days per year, to link up to five 
MOA/ATCAA airspaces to create a versatile, realistic training complex for LFEs. LFEs would 
permit approximately 20 aircraft of various types to train as the comprehensive team they must 
be in combat.  

Proposed changes to the airspace would permit increased training flights dispersed throughout 
the MOAs and ATCAAs. PRTC would allow for almost a full range of required combat training 
missions, including LFEs with various aircraft types. The proposed PRTC would also support use 
of defensive countermeasure (chaff and flares) above 2,000 feet AGL and, during LFEs, 
supersonic flight above 20,000 feet MSL for B-1s and above 10,000 feet AGL for fighter aircraft. 
Fighter aircraft training up to, and including supersonic speeds, would train with the bombers 
during LFEs. 

The proposed PRTC action does not allow multiple aircraft types to conduct unrestricted air-to-
air and air-to-ground engagements that require altitudes above FL260. While a high altitude 
(above FL260) requirement is still valid, after DoD/Air Force consultation with the FAA and 
other NAS stakeholders, it was determined to be in the best interest and efficiency of the NAS 
to no longer incorporate this high altitude requirement in the current proposal. High altitude 
activities would be accomplished by utilizing limited, off-station training opportunities.   

2.11.5 PREFERRED ALTERNATIVE 

The Air Force considers the Modified Alternative A to be the preferred alternative. The 
Modified Alternative A best meets the purpose and need by providing combinations of 
MOA/ATCAA airspaces with the most improved training capability. Modified Alternatives B and 
C do not provide the same level of low-altitude training capability with each providing fewer 
MOA/ATCAA airspaces than the Modified Alternative A. Modified Alternative C does not 
provide the training capability of the Modified Alternative A but is superior to Modified 
Alternative B because Modified Alternative C includes PR-1A, PR-1B, PR-1C, and PR-1D MOAs. 
PR-1A, PR-1B, PR-1C, and PR-1D are the only proposed airspaces containing the minimum 
1,000 feet terrain elevation variations within 10 NM needed to meet B-1 terrain following 
training requirements (see Section 2.7.6).  

The Powder River airspace currently provides B-1s with 46 percent of required training sorties 
and B-52s with 31 percent of required training sorties. The Air Force estimates that the 
Modified Alternative A as proposed, best meets the purpose and need described in Chapter 1.0 
and would provide for approximately 85 percent of aircrew training sortie requirements. The 
Modified Alternative A would increase training efficiency and expend finite flying hours on high 
quality training with new capabilities and missions rather than low-value commuting to remote 
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locations. PRTC would have an altitude cap and would not include any air-to-ground inert or live 
ordnance range. This means both the B-1s and B-52s would continue to fly to remote training 
locations such as NTTR, UTTR, and the MHRC to complete approximately 15 to 25 percent of 
their required training sorties. 

Modified Alternative B meets many of the identified needs and provides approximately 60 to 
65 percent of B-1 and B-52 training sortie requirements locally with some reduced quality B-1 
training when compared with the Modified Alternative A. Modified Alternative C provides 
approximately 70 to 75 percent B-1 and B-52 required training sorties locally with some higher 
quality training for B-1 aircrews than Modified Alternative B because training topography is 
included under PR-1A/B/C/D. The No-Action Alternative retains the structure and use of the 
existing Powder River airspace. Bombers from Ellsworth AFB and Minot AFB would continue to 
search for new ways to obtain combat mission capability. 

2.12 PUBLIC AND AGENCY INVOLVEMENT 

2.12.1 PUBLIC INVOLVEMENT 

The Air Force initiated early public and agency involvement in the environmental analysis of the 
proposed PRTC. The Air Force published newspaper advertisements, sent out press releases, 
and distributed Interagency and Intergovernmental Coordination for Environmental Planning 
(IICEP) letters. These announcements solicited public and agency input on the proposal and 
invited the public and agencies to attend community outreach scoping meetings on the PRTC in 
Montana, North Dakota, South Dakota, and Wyoming.  

2.12.1.1 DRAFT EIS PUBLIC COMMENT PROCESS 

The DEIS public review and comment process began with EPA’s publication of a Notice of 
Availability (NOA) for the DEIS in the Federal Register on August 20, 2010.  In the period 
between August 15-25, 2010, notices of the 19 public hearings were sent to 31 newspapers in 
the four states underlying the proposed PRTC: in Montana, the Big Horn County News, The 
Independent Press, Miles City Star, The Ekalaka Eagle, Fallon County Times, Billings Gazette, and 
Powder River Examiner; in North Dakota, The Bowman County Pioneer, Advertiser, Carson Press, 
Grant County News, The Dickinson Press, Adams County Record, The Herald, The Bismarck 
Tribune, and The Finder; in South Dakota, Butte County Post, Black Hills Pioneer, Nation’s Center 
News, Bison Courier, Lemmon Leader, Lakota Country Times, Rapid City Journal, and Meade 
County Times-Tribune; and in Wyoming, The Sheridan Press, The Advertiser, The Gillette News 
Record, and The Sundance Times.  In addition, notices were placed in three Native American 
publications: Native Sun News, Original Briefs, and Indian Country Today. 

The Air Force distributed the DEIS to individuals who requested one, to libraries and other 
public repositories, and to agencies on the project mailing list.  In addition, the DEIS was posted 
in PDF format via the publicly-accessible website www.accplanning.org as well as the Ellsworth 
AFB public website (http://www.ellsworth.af.mil/). 

Several methods were used to advertise the availability of the DEIS and provide information 
concerning the public hearings, including postcards, newspaper display ads, flyers, and letters 
accompanying the direct mailing of the DEIS. These materials announced the PRTC proposal, 

http://www.accplanning.org/�
http://www.ellsworth.af.mil/�
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the need for the proposal, the purpose of the public hearings, locations and times of the public 
hearings (see Table 2.12-1), and listed points of contact for obtaining more information.  In 
August and early September 2010, flyers and postcards announcing the public hearings were 
distributed to the project mailing list. 

Table 2.12-1.  Public Hearings 

Date Location 
Public and 

Agency 
Attendees 

Elected 
Officials 
Present 

South Dakota (SD) 
Tuesday 
September 14, 2010 
6:00-8:00 p.m. 

Holiday Inn 
505 North 5th Street 
Rapid City, SD  

47 3 

Wednesday 
September 15, 2010 
6:00-8:00 p.m. 

Community Center (Dakota Room) 
1111 National Street 
Belle Fourche, SD  

28 1 

Friday 
September 17, 2010 
6:00-8:00 p.m. 

Harding County Memorial Recreation Center 
West Allison Street 
Buffalo, SD  

22 2 

Monday 
September 20, 2010 
6:00-8:00 p.m. 

Bison School Cafeteria 
200 East Carr Street 
Bison, SD  

50 2 

North Dakota (ND) 
Tuesday 
September 21, 2010 
6:00-8:00 p.m. 

City Hall 
99 2nd Street East 
Dickinson, ND  

6 0 

Wednesday 
September 22, 2010 
6:00-8:00 p.m. 

City Hall Meeting Room 
101 1st Street SW 
Bowman, ND 

46 3 

Thursday 
September 23, 2010 
6:00-8:00 p.m. 

Elgin Community Center 
305 North Main Street 
Elgin, ND 

46 1 

Tuesday 
September 28, 2010 
6:00-8:00 p.m. 

Wachter Middle School 
1107 South 7th Street 
Bismarck, ND 

25 2 

Montana (MT) 
Tuesday 
October 12, 2010 
6:00-8:00 p.m. 

Powder River County District High School 
500 North Trautman Avenue 
Broadus, MT  

42 1 

Wednesday  
October 13, 2010 
6:00-8:00 p.m. 

Baker High School 
1015 South Third Street  
Baker, MT  

30 3 

Thursday 
October 14, 2010 
6:00-8:00 p.m. 

St. Joan of Arc Parish Hall 
Church Street 
Ekalaka, MT  

33 1 

Friday 
October 15, 2010 
1:30-3:30 p.m. 

Miles Community College  
2715 Dickinson 
Miles City, MT  

15 1 

Friday 
October 15, 2010 
6:00-8:00 p.m. 

Miles Community College  
2715 Dickinson 
Miles City, MT  

16 1 

Wednesday 
October 20, 2010 
6:00-8:00 p.m. 

Isabel Bills Community Learning Center 
520 Poplar Drive 
Colstrip, MT 

4 2 

continued on next page… 
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Table 2.12-1.  Public Hearings 

Date Location 
Public and 

Agency 
Attendees 

Elected 
Officials 
Present 

Friday 
October 22, 2010 
6:00-8:00 p.m. 

Hardin Chamber of Commerce 
10 East Railroad Street 
Hardin, MT  

11 3 

Tuesday 
October 26, 2010 
6:00-8:00 p.m. 

Hilton Garden Inn 
2465 Grant Road 
Billings, MT  

26 3 

Wyoming (WY) 
Thursday 
September 16, 2010 
6:00-8:00 p.m. 

Sundance Secondary School 
1016 East Cleveland 
Sundance, WY  

8 4 

Monday 
October 18, 2010 
6:00-8:00 p.m. 

Allen Mickelson Fire Training Center 
701 Larch 
Gillette, WY 

20 4 

Tuesday 
October 19, 2010 
6:00-8:00 p.m. 

Sheridan Senior Center 
North Entrance, 211 Smith Street 
Sheridan, WY 

14 2 

Total 489 39 

During the comment period, the Air Force held 19 formal public hearings in South Dakota, 
North Dakota, Montana, and Wyoming during September, October, and December 2010 in 
towns centrally located in geographic areas potentially affected by the proposal.  The Air Force 
encouraged public and agency representatives to provide verbal and written comments during 
the public hearings or mail written comments on or before the comment period closing date of 
November 15, 2010.  By request, the comment period was reopened and extended to January 
20, 2011, nine weeks beyond the original timeline. The Air Force received a broad variety of 
verbal and written comments. While all comments submitted were fully considered by the Air 
Force, only substantive comments were carried forward for further action. Substantive 
comments are regarded as those comments that challenge the analysis, methodologies, or 
information in the DEIS as being factually inaccurate or analytically inadequate; that identify 
impacts not analyzed or develop and evaluate reasonable alternatives or feasible mitigations 
not considered by the Air Force; or that offer specific information that may have a bearing on 
the decision, such as differences in interpretations of significance, scientific, or technical 
conclusions. Nonsubstantive comments, which do not require an Air Force response, are those 
that express a conclusion, an opinion, or a vote for or against the proposal itself, or some 
aspect of it; that state a position for or against a particular alternative; or that otherwise state a 
personal preference or opinion. 

As part of the PRTC Government-to-Government consultation, the PRTC team also met in 
various settings with leaders and members of the four Native American tribes under the 
proposed airspace during the public comment period (Table 2.12-2).  A formal hearing was 
conducted and information was provided comparable to other public hearings. 
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Table 2.12-2.  Native American Consultations 

Date Location 
Public and Agency 

Attendees 

Monday 
September 27, 2010 
10:30 a.m.-12:00 p.m. 

Long Soldier District Building 
Fort Yates, ND 14 

Wednesday 
October 25, 2010 
10:30 a.m-12:00 p.m. 

Auditorium 
Crow Agency, MT 141 

Tuesday 
December 7, 2010 
6:00-8:00 p.m. 

Northern Cheyenne Capital Building 
Lame Deer, MT 13 

Thursday 
December 9, 2010 
10:00 a.m.-12:30 p.m. 

Tribal Administration Building 
Eagle Butte, ND 27 

Total 195 

Table 2.12-3 summarizes public comments on the DEIS.  The sections where the public 
comments are primarily addressed are included in Table 2.12-3.  In many cases, the comment is 
addressed in other resource sections in addition to the primary one referenced.  For example, 
the effects of noise on ranching operations are addressed in the reference section as well as 
under Noise, Safety, and other sections. Environmental Justice addresses potential 
disproportionate adverse health impacts on minority or low income populations.  As the largest 
minority group in the affected area, and as a group with a high poverty rate, Native American 
comments are specifically addressed.  The reader is encouraged to review the entire EIS and 
not just the sections referenced in Table 2.12-3. 

Table 2.12-3.  Review of DEIS Comments 
Topic Public, Agency, or Tribal Comments Primary EIS Section 

Proposed Action 

Details of proposed training 2.11 
Alternatives to action 2.0 
Opposition to “military expansion” 2.3.1 
General opposition to proposal purpose or need 2.4, 2.11 
Support for proposal 2.4 

Airspace/Air Traffic 

Restriction of airspace  4.1.3.1.3 
Radio/radar coverage and communication issues 3.3.3.1 
MOA navigation and checking for MOA activity 4.10.3.1.2 
General aviation (agricultural operations) 4.10.3.1.2 
GPS-IFR approaches should be included for airports under MOA 4.1.4.1.3 
Avoidance areas 4.9.3 
Air Force jets outside of MOA boundary 4.1.3.1.2 
Air Force “buzzing” livestock, people, buildings 4.1.3.1.2 

Noise 

Noise pollution 4.2 
General negative impacts from noise 4.2.3 
Disruptive vibrations from sonic booms 4.2.1.4 
Property damage from sonic booms 4.2.1.5 
People (startle effect) 4.2.3 

continued on next page… 
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Table 2.12-3.  Review of DEIS Comments 
Topic Public, Agency, or Tribal Comments Primary EIS Section 

Booms (general fear/annoyance factor) 4.9.3 
Might cause health impacts 4.2.3.5 
Noise effects on domestic animals 4.6.3.1 

Safety 

Flight safety 4.3.3.1.2 
Impacts from vortices 4.3.3.1.2 
Mid-air collision avoidance 4.1.4.1.3 
Supersonic effects and flight safety 4.3.3.1.2 
Life flight issues (disruption/interference) 4.10.3.1.2 
Fire-fighting planes (disruption/interference) 4.10.3.1.2 
Chaff ingestion by livestock and wildlife 4.6.3.1 
Fire danger—flares 4.3.3.1.3 
Flare fire-energy resource 4.3.3.1.3 
Dud flare safety 4.3.3.1.3 
Air Force response to fires 4.3.3.1.3 

Air Quality 

General negative effects on air quality 4.4.3.1 
Aircraft emissions effects on human health 4.4.3.1 
Cumulative effects from aircraft emissions and coal 4.4.3.1 
Aircraft emissions (visual impediments) 4.4.3.1 
Cloud formation and sonic booms 4.2.3.10 

Physical Sciences 
(soils, water) 

Chaff/flare effects on soil 4.5.3.1 
Chaff/flare effects on water 4.5.3.1 
General chaff litter 4.9.3.1 
Trash/residual materials (falling from aircraft) 4.3.3.1.3 
Who is responsible for cleanup of chaff and “aluminum foil”? 4.3.3.1.3 
Cumulative chaff/flare buildup effects on soil over time 4.5.3.1 
Effects of flare constituents on soils 4.5.3.1 
Effects of fire on soils 4.6.3.1 
Protection of resources against fire, chaff/flare 4.6.3.1 

Biological Sciences 

Overflight noise effects on wildlife 4.6.3.1 
Wildlife (startle effect) 4.6.3.1 
Overflight noise effects on livestock (cows, sheep, goats, etc.) 4.6.3.1 
Livestock (spooking/stampeding) 4.10.3.1.5 
Calving interference 4.10.3.1.5 
Chaff/flare impacts on livestock 4.6.3.1 
Chaff/flare impacts on wildlife 4.6.3.1 
Chaff/flare impacts on vegetation 4.5.3.1 

Cultural and Historic 
Resources 

Conflict with tribal ceremonies  4.7.2.1 
Surveillance of culturally sensitive ceremonies/areas 4.7.2.1 
Impacts to sensitive sites (e.g., Devils Tower, Wind Cave, Bear 
Butte) 4.7.3.1 

Overflight of tribal lands 4.7.2.1 

Land Use 

General quality of life (solace, disruption of the landscape) 4.8.2 
Low-level flight impacts on recreation/outdoor activities 4.8.3.1 
Concerns about restrictions to personal land uses 4.9.1 
Overflight effects on tourist activities 4.8.3.1 
Impacts to recreational flying (e.g., skydiving, gliding, parasailing) 4.1.3.1.4 

continued on next page… 
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Table 2.12-3.  Review of DEIS Comments 
Topic Public, Agency, or Tribal Comments Primary EIS Section 

Socioeconomics and 
Environmental Justice 

Energy generation conflicts 4.10.3.1.4 
Hampers development of oil resources 4.10.3.1.4 
Impacts to local oil and gas companies  4.10.3.1.4 
Impacts on wind farms 4.10.3.1.4 
Commercial flight interference 4.1.3.1.3 
General impacts to economy 4.10.3 
Economic impacts to local airports 4.10.3.1.2 
Cost impacts to private pilots (landing fees, fuel, etc.) 4.10.3.1.2 
Loss of visitors to motels/restaurants 4.8.3.1 
Fair compensation for property damages, decreased values, and 
crop damages 4.3.3.1.3 

Decreased property values 4.10.3.1.1 
General impacts to agriculture 4.10.5.1 
Sonic boom effects on livestock production (milk, calving) 4.10.3.1.5 
Death and loss of livestock due to stampeding 4.3.3.1.3 
Time loss due to spooked and scattered livestock 4.10.3.1.5 
Effects on ranching livelihood 4.8.3.1 
Cause cattle conception/pregnancy rates to decline 4.6.3.1 
Physical/psychological stress to livestock hampers productivity 4.6.3.1 
Weather Modification Flight Interference 4.10.3.1.2 
Indirect economic impacts: effects on agricultural production 4.10.3.1.2 
Indirect economic impacts from flare fire 4.10.3.1.6 
Breach of tribal sovereignty  4.7.2.1 
Hunting seasons interference 4.8.3.1 

Hazardous Materials 
Aluminum oxide from chaff 4.5.3.1 
Chemical spraying at emitter sites 4.5.3.1 

 

2.12.2 AIR FORCE AND FAA NEPA/EIAP PROCESS 

This PRTC EIS has been prepared in accordance with NEPA (42 USC 4321-4347), NEPA 
implementing regulations of the Council of Environmental Quality (CEQ) 40 CFR § 1500-1508), 
and 32 CFR 989, et seq., Environmental Impact Analysis Process (formerly known as AFI 
32-7061). In addition, this EIS satisfies applicable requirements in the following FAA orders 
(available online at www.faa.gov): (1) Order 1050.1E, Environmental Impacts: Policies and 
Procedures (through Change 1); and (2) Order JO 7400.2K Procedures for Handling Airspace 
Matters (through Change 2). An EIS is prepared as a tool for compiling information about a 
proposal and providing a full and fair discussion of environmental impacts to the natural and 
human environment. The Air Force and FAA analyze alternatives to ensure that fully informed 
decisions are made after review of the comprehensive, multidisciplinary analysis of potential 
environmental consequences. 

Certain FAA Environmental Impact Resource Categories/Subcategories are not analyzed 
because there is not potential for the Proposed Action to affect them.  These include: Coastal 
Resources, Construction Impacts, and Wild and Scenic Rivers (see Table 2.12-4).  The Air Force 
evaluates resources based on those with a potential to be affected by the Proposed Action and 
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a summary of the potential impacts is presented in Section 2.13. In addition to the resources 
identified in Table 2.12-4, the Air Force included an evaluation of Airspace/Air Traffic given the 
components of the Proposed Action.  

2.12.2.1 FEIS AND RECORD OF DECISION (ROD) 

The 100 day Public/Agency Review period provided the public 
and agencies the opportunity to review the DEIS and to provide 
comments on the analysis. As explained in Section 2.12, the 
19 hearings provide direct feedback to the Air Force from the 
public and agencies. Oral and written comments submitted at 
public hearings and those received through the mail by the 
Air Force were given equal consideration in the preparation of 
the FEIS.  

This FEIS addresses comments submitted during the public 
comment period or presented at public hearings that address 
matters within the scope of the EIS. All written comments and 
DEIS hearing transcripts are included in this FEIS (see Appendix 
G). A Notice of Availability was published in the Federal Register 
to announce availability of the FEIS. The FAA, as a cooperating 
agency, can adopt the FEIS as the required NEPA documentation 
to support FAA SUA decisions. 

The FEIS NOA publication in the Federal Register begins a 30-day 
waiting period before a ROD is signed. The ROD will identify 
which action has been selected by the Air Force decision maker 
and what management actions or mitigation measures would be 
carried out to reduce, where possible, adverse impacts to the 
environment. The ROD specifies the entities responsible for 
implementing mitigations and the source of funds to implement 
mitigations. 

The goal is for this EIS to satisfy the NEPA requirements for both 
the FAA and the Air Force. The relevant statutes, regulations, and 
guidelines are presented in Appendix F. The FAA’s federal actions are dependent upon the SUA 
proposal.  

2.12.3 FAA IMPACT ANALYSIS CATEGORIES 

The FAA considers analysis of an array of environmental resources similar to that of the 
Air Force.  Table 2.12-4 lists those resource analysis categories, as identified in FAA Order 
1050.1E (2006), and correlates them with the resources discussed in the PRTC EIS.  
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Table 2.12-4.  Impact Analysis Categories Identified in FAA Order 1050.1E 
(2006) 

FAA Impact Analysis 
Categories 

How Addressed by PRTC EIS 
Analyses (relevant PRTC EIS 

sections in parentheses) 
Comment 

Air Quality  Air Quality (3.4, 4.4)  
Climate Climate (3.4, 4.4) Greenhouse Gas Emissions 

Coastal Resources  Not Applicable Project airspace is not over or near coast line. Not 
Applicable. 

Compatible Land Use  Land Use and Recreational 
Resources (3.8, 4.8) 

 FAA uses the concept of land-use compatibility as the 
accepted measure of aircraft noise effect.  A significant 
noise impact would occur if analysis shows that the 
proposed action will cause noise sensitive areas to 
experience an increase in noise of day-night average 
sound level (DNL) 1.5 decibels (dB) or more at or above 
DNL 65 dB noise exposure when compared to the no 
action alternative for the same timeframe. 
The FAA recognizes that there are settings where the 
65 DNL standard may not apply.  Special consideration 
needs to be given to the evaluation of the significance 
of noise impacts on noise sensitive areas within 
national parks, national wildlife refuges and historic 
sites, including traditional cultural properties. 

Construction Impacts  Not Applicable No proposed construction associated with project 
airspace. Not applicable. 

Department of 
Transportation Act: Sec. 
4(f) 

Not Applicable Designation of airspace for military flight operations is 
not subject to Section 4(f) (49 USC 303 note).1  

Farmlands  Land Use (3.8, 4.8) No potential to convert farmland to non-agricultural 
uses. Not applicable. 

Fish, Wildlife, and Plants  Biological Sciences (3.6, 4.6)  

Floodplains  Physical Sciences (3.5, 4.5) No actions will encroach on any floodplain beneath the 
project airspace. Not applicable. 

Hazardous Materials, 
Pollution Prevention, 
and Solid Waste  

Safety (3.3, 4.3), Physical 
Sciences (3.5, 4.5), and 
Socioeconomics (3.9, 4.9) 

No increase in use of hazardous materials or 
generation of solid waste. 

Historical, Architectural, 
Archeological, and 
Cultural Resources  

Cultural and Historic 
Resources (3.7, 4.7)  

Light Emissions and 
Visual Impacts  

Land Use and Recreational 
Resources (3.8, 4.8) 

 Light Emissions:  FAA considers the extent to which 
any lighting associated with an action will create an 
annoyance among people in the vicinity or interfere 
with their normal activities. 
Visual Impacts: Visual, or aesthetic, impacts are 
inherently more difficult to define because of the 
subjectivity involved. Aesthetic impacts deal more 
broadly with the extent that the development 
contrasts with the existing environment and whether 
the jurisdictional agency considers this contrast 
objectionable. The visual sight of aircraft, aircraft 
contrails, or aircraft lights at night, particularly at a 
distance that is not normally intrusive, should not be 
assumed to constitute an adverse impact. 

continued on next page… 



Final 
November 2014 

 

Powder River Training Complex EIS 
2.0 Description of the Proposed Action and Alternatives Page 2-121 

Table 2.12-4.  Impact Analysis Categories Identified in FAA Order 1050.1E 
(2006) 

FAA Impact Analysis 
Categories 

How Addressed by PRTC EIS 
Analyses (relevant PRTC EIS 

sections in parentheses) 
Comment 

Natural Resources and 
Energy Supply  Socioeconomics (3.9, 4.9) Aircraft would continue to use fuel under all 

alternatives; no significant impacts. 

Noise  Noise (3.2, 4.2) 

Day-night average sound levels under the proposed PR-1, 
PR-3 and PR-4 would change from the existing level of less 
than 45 decibels (dB) to a calculated range of <45 to 48 
dB. A significant noise impact would occur if analysis 
shows that the proposed action will cause noise sensitive 
areas to experience an increase in noise of DNL 1.5 dB or 
more at or above DNL 65 dB noise exposure when 
compared to the no action alternative for the same 
timeframe. For example, an increase from 63.5 dB to 65 
dB is considered a significant impact. Special 
consideration needs to be given to the evaluation of the 
significance of noise impacts on noise sensitive areas 
within national parks, national wildlife refuges and 
historic sites, including traditional cultural properties. 

Secondary (Induced) 
Impacts  

Discussed in each section 
and in cumulative impacts 
(5.0) 

 Induced impacts will normally not be significant except 
where there are also significant impacts in other 
categories, especially noise, land use, or direct social 
impacts. 

Socioeconomic Impacts, 
Environmental Justice, 
and Children's 
Environmental Health 
and Safety Risks 

Socioeconomics (3.9, 4.9) 
Safety (3.3, 4.3) 
Environmental Justice (3.10, 
4.10) 

 Environmental Justice:  When FAA determines that a 
project has significant effects pursuant to the National 
Environmental Policy Act (NEPA), the potential for 
disproportionately high and adverse effects pursuant 
to environmental justice must be analyzed.  FAA 
follows DOT Order 5610.2(a) in analyzing 
environmental justice. 
Children’s Environmental Health and Safety Risks: 
Disproportionate health and safety risks to children 
may represent a significant impact. 
Socioeconomic Impacts Factors to be considered in 
determining impact in this category include, but are 
not limited to, the following: (1) Extensive relocation of 
residents is required, but sufficient replacement 
housing is unavailable; (2) Extensive relocation of 
community businesses,  that would create severe 
economic hardship for the affected communities; (3) 
Disruptions of local traffic patterns that substantially 
reduce the levels of service of the roads serving the 
airport and its surrounding communities; (4) A 
substantial loss in community tax base. 

Water Quality  Physical Sciences (3.5, 4.5)  

Wetlands  Biological Sciences (3.6, 4.6) No actions would encroach on any wetlands beneath 
the project airspace. 

Wild and Scenic Rivers  Not applicable No wild and scenic rivers are designated beneath 
project airspace; no adverse impacts. 

Notes: 1. TREATMENT OF MILITARY FLIGHT OPERATIONS, Pub. L. 105–85, div. A, title X, § 1079, Nov. 18, 1997, 111 Stat. 
1916, provided that: ‘‘No military flight operation (including a military training flight), or designation of airspace 
for such an operation, may be treated as a transportation program or project for purposes of section 303(c) of 
title 49, United States Code.’’ 

Source:   FAA Order 1050.1E  
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In accordance with Air Force and FAA procedures, the EIS and Airspace Proposal are 
coordinated in terms of airspace parameters, and the EIS includes mitigation measures which 
match the Airspace Proposal.  Consultations have been conducted with other agencies (see 
Appendix E), and Government-to-Government consultations have been conducted with tribes 
(see Appendix N).  

FAA Order JO 7400.2K explains that, where proposed MOAs extend below 1,200 feet AGL as a 
result of mission requirements, the Air Force agrees to provide reasonable and timely aerial 
access to underlying private or public use land. The mitigations described in Section 2.3.1 
include such provisions as advance scheduling, information sources, and communication 
channels. These provisions enable reasonable and timely aerial access to public airports and 
private airfields beneath the proposed MOAs. Provisions are included to accommodate 
instrument arrivals/departures with minimum delay and for terminal Visual Flight Rules (VFR) 
and IFR flight operations. The proposed MOAs exclude the airspace 1,500 feet AGL and below 
within a 3 NM radius of airports available for public use. Where the MOA floor extends below 
1,200 feet AGL over a charted private airport, the Air Force has communication provisions to 
provide information to the airport operators to determine whether there would be any conflict 
between MOA activity and airport operations.  

2.13 COMPARISON OF ENVIRONMENTAL CONSEQUENCES 
Table 2.13-1 summarizes the analysis included in Chapter 4.0, Environmental Consequences, 
and compares the potential environmental consequences of the Modified Alternative A, 
Modified Alternative B, Modified Alternative C, and the No-Action Alternative.  
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Table 2.13-1.  Summary of Impacts by Resource (Page 1 of 18) 
Environmental Resource Modified Alternative A  

Airspace/Air Traffic 
(EIS Section 4.1) 

Airspace will be scheduled in advance and NOTAMs will be issued 2 to 4 hours prior to the initiation of military training in the airspace 
to provide near real-time information to civil aircraft.  Section 2.3 lists multiple airspace mitigations designed to reduce effects upon 
airspace use and users. Mitigations include issuing NOTAMs to announce the activation of scheduled airspace, changing the shape of 
the proposed airspace to accommodate civil aviation, and restricting training to below FL260.  The Air Force would not activate or use 
PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative A or C or PR-3 or PR-4 Low MOAs for Modified Alternative B unless 
communication to recall training aircraft is in place.  Proposed MOAs/ATCAAs have been adjusted to avoid traffic at major airports.  
MOAs were segmented high and low to support civil traffic. If all the MOAs were activated at one time for military training, the training 
could impact an estimated 86 civilian aircraft flights daily under the airspace during Monday through Thursday. If all the MOAs were 
activated Friday morning, there would be approximately 30 civilian aircraft operations impacted.  Impacts include an estimated up to 4 
hours of ground holds, diversions, or needing to fly VFR see-and-avoid in an active MOA.  IFR arrivals and departures to airports within 
an active MOA would be accomplished by temporarily relocating the training aircraft to another airspace and vectoring the IFR aircraft.   
MOAs/ATCAAs are adjusted to avoid traffic at major airports.  MOA published times of use are on FAA charts, daily scheduling is 
provided on sites such as http://sua.faa.gov, and NOTAMs would be issued for when a MOA is active. Information by NOTAM about 
MOA activation and expeditious release of the active MOA  are designed to reduce uncertainty and support civil aviation. MOAs would 
not normally be scheduled from Friday noon through Monday morning to support higher volume weekend civil operations. Civil aircraft 
could fly VFR using see-and-avoid, weather permitting.  Training aircraft will be relocated from an area that needs emergency access, as 
is currently done in the Powder River airspace, and the MOA would be deactivated to allow IFR emergency and related arrivals and 
departures from an airport under the MOA.  Agricultural applicators with a near gross weight aircraft expressed concerned that low-
altitude training could affect operations.  Increased information with NOTAM activation/deactivation of MOAs could reduce 
uncertainty, although aerial applications are driven by meteorological conditions.  Coordination and communication on weather 
modification, aerial mapping, recreational gliding, and skydiving could avoid potential impacts.   
Daily training below FL230 avoids impacts to most overflying commercial traffic.  LFEs would be scheduled at least 30 days in advance 
for 1 to 3 days quarterly, not to exceed 10 days per year. An LFE day could impact an estimated 78 civil aviation flights for a period of 
up to 4 hours.  Any airspace constraints or communication requirements could be perceived as an impact by existing users of the 
airspace. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 2 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Airspace/Air Traffic, continued   

Airspace will be scheduled in advance and NOTAMs will 
be issued 2 to 4 hours prior to the initiation of military 
training in the airspace to provide near real-time 
information to civil aircraft.  Public airports, private 
airfields, and civilian aircraft flights below FL180 would be 
impacted in PR-2, PR-3, PR-4, and associated Gap B and C 
MOAs (during LFEs) as described for Modified Alternative 
A.  No PR-1 or Gap A MOAs would be established and civil 
aircraft operations within the Billings-Miles City-Gillette 
triangle would not be impacted below FL180.  If all the 
MOAs were activated at one time for military training, the 
training could impact an estimated 107 civilian aircraft 
flights daily under the airspace during Monday through 
Thursday. If all the MOAs were activated Friday morning, 
there would be approximately 36 civilian aircraft 
operations impacted.  Impacts would be a mix of ground 
delays, re-routing, or having to fly VFR see-and-avoid, 
weather permitting, in an active MOA.  IFR arrivals and 
departures would be as described for Modified 
Alternative A. ATCAA effects would be comparable to 
Modified Alternative A.  Modified Alternative B would not 
include military training overflights below FL180 in the 
Billings-Miles City-Gillette triangle. LFEs could impact an 
estimated 88 civil aviation flights as described for 
Modified Alternative A. Any airspace constraints or 
communication requirements could be perceived as an 
impact by existing users of the airspace. 

Airspace will be scheduled in advance and NOTAMs 
will be issued 2 to 4 hours prior to the initiation of 
military training in the airspace to provide near real-
time information to civil aircraft.  Public airports, 
private airfields, and civilian aircraft flights below 
FL180 would be impacted in PR-1, PR-2, PR-3, and 
associated Gap A and B MOAs as described for 
Modified Alternative A.  There would be no training 
below FL180 under PR-4 or Gap C ATCAAs. Civil aircraft 
operations in the Bismarck-Dickinson-Rapid City 
triangle would not be impacted below FL180.   If all the 
MOAs were activated at one time for military training, 
the training could impact an estimated 80 civilian 
aircraft flights daily under the airspace during Monday 
through Thursday. If all the MOAs were activated 
Friday morning, there would be  approximately 27 
civilian aircraft operations impacted.  Impacts would 
be a mix of delays, re-routing, or having to fly see-and-
avoid, weather permitting, in an active MOA.  IFR 
arrivals and departures would be as described for 
Modified Alternative A. ATCAA effects would be 
comparable to Modified Alternative A.  Modified 
Alternative C would not include military training flights 
below FL180 in the Bismarck-Dickinson-Rapid City 
triangle. LFEs could impact an estimated 74 civil 
aviation flights as described for Modified Alternative A. 
Any airspace constraints or communication 
requirements could be perceived as an impact by 
existing users of the airspace. 

The No-Action Alternative would not 
change projected baseline conditions with 
B-1 and B-52 flight training in the Powder 
River A/B MOAs (essentially all of the 
proposed PR-2 MOA).  Projected operations 
in the existing Powder River airspace would 
be expected to be as described for PR-2.  An 
estimated 24 civilian operations would be 
impacted weekdays by delay, re-routing, or 
having to fly VFR see-and-avoid in an active 
MOA.  Flight training in Powder River 
ATCAAs would continue as permitted under 
existing letters of agreement with the FAA.  
Powder River airspace would continue to 
provide limited training to B-1 and B-52 
aircrews.   
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Table 2.13-1.  Summary of Impacts by Resource (Page 3 of 18) 
Environmental Resource Modified Alternative A  

Noise 
(EIS Section 4.2) 

Day-night average sound level (DNL) under the proposed PR-1, PR-3, and PR-4 MOAs would be expected to change from existing 
less than 45 dB to a calculated <45 to 48 dB range. If such a change were discerned, it could be seen as an annoyance. DNL under 
existing Powder River A and B MOAs would minimally decline from 49 dB DNL to 47 dB.  Noise levels under the existing Gateway 
ATCAAs would remain below 45 dB DNL.  USEPA had identified DNL of 55 dB as the level above which to assess public health and 
welfare.  Increased noise from a sudden low overflight would be noticed and could be perceived as a significant impact by 
residents under the airspace.  Low-altitude overflight of a bomber, defined as 2,000 feet AGL or below to a minimum of 500 feet 
AGL within 0.25 mile of the flight path, would be expected to occur over 2 to 4 percent of each active MOA each training day, or 
an average at any given location under a Low MOA in PR-1, PR-2, or PR-3 of 6 to 9 low-level overflights per year (could be more 
or fewer than average at any specific location).  Issuing NOTAMs to announce MOA activation could reduce uncertainty about 
when a low-altitude flight could occur.  While operating at high speeds at 500 feet AGL, B-1 aircraft generate a localized single 
event onset rate adjusted sound exposure level (SELr) of 117 dB. B-52 aircraft generate an SELr of 100 dB during overflight at 
1,000 feet AGL. Rapid B-1 acceleration and climb with afterburners, performed once per training mission, creates an SELr of 133 
dB. Sudden onset sounds can be startling to humans and animals and have resulted in damage to penned cattle and fencing.  
Sudden low-level overflights were identified as an impact by public commenters.  The Air Force would extend the Powder River 
airspace policy of establishing seasonal avoidance areas to reduce potential impacts to ranching, other sensitive areas, and 
cultural/historic resources.  Supersonic flight during LFEs (not to exceed 10 days per year) with B-1s above 20,000 feet MSL and 
fighters above 10,000 feet AGL could result in an average of one sonic boom per LFE day at any given location on the ground. 
Most sonic booms are heard as thunder although a boom could result in a local area experiencing an overpressure of 4 psf or 
greater.  Glass, plaster, and other structural elements in good condition normally would not be expected to fail as a result of 
overpressures, but failure would be possible.  Should a sonic boom or low-level overflight occur during a hunting or ranching 
operation, it could result in a reaction on the part of the animals.  Reactions would not be likely to significantly impact the 
species but could be an annoyance to persons on the ground. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 4 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Noise, continued   

PR-4 low-level overflight impacts would be as described 
for PR-3 under Modified Alternative A. Sudden onset 
noise from 6 to 9 low-altitude overflights per year, an 
average of one sonic boom per LFE day, and startle 
effects would occur under PR-2, PR-3, and PR-4 MOAs.  
Low-level overflights would not occur under PR-1 or 
Gap A ATCAAs.  Noise under these areas range from 47 
dB DNL to less than 45 dB DNL. 

Noise under PR-1, PR-2, PR-3, and associated Gap 
MOAs and ATCAAs would be as described for 
Modified Alternative A. Sudden onset noise from 6 
to 9 low-altitude overflights per year, an average of 
one sonic boom per LFE day, and startle effects in 
these MOAs would be as described under Modified 
Alternative A.  Low-level overflights would not occur 
under PR-4 or Gap C ATCAAs.  Noise under these 
areas would range from 47 dB DNL to less than 45 
dB DNL. 

Noise under the existing Powder River 
airspace would continue at 49 dB DNL as the 
base returns to the peacetime operational 
tempo.  Low-altitude startle effects would 
continue to be experienced within Powder 
River A/B MOAs.  Supersonic flight would 
not be authorized. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 5 of 18) 
Environmental Resource Modified Alternative A  

Safety 
(EIS Section 4.3) 

The FEIS has proposed airspace altitude caps at FL260, MOA boundaries moved back from major airports, MOAs segmented, Gap MOA 
boundaries adjusted, and NOTAMs for MOA activation to address public concerns. The Air Force and FAA would continue coordination 
to enhance the situational awareness of aircraft operators as to whether PRTC low-altitude MOAs (airspace below 12,000 feet MSL) 
were active.  This may include best practices for use of existing data, equipment, and procedures as well as integration of 
advancements in software and equipment. Capabilities to communicate with and recall training aircraft would be in place prior to 
activating PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative A or C or PR-3 or PR-4 Low MOAs for Modified Alternative B.  IFR 
traffic would incur no undue delay during departure and arrival operations to/from airports beneath PRTC. . General aviation pilots 
accustomed to flying through the airspace with GPS coordinates could perceive communication requirements as an impact to their 
transit of the airspace.   
Class A mishap and bird strikes are expected to be proportional to the amount of training time in the proposed airspace.  Having no 
PR-4 Low MOA would reduce training flights in a migration flyway. Chaff or flare residual materials would not result in a safety impact, 
although finding a piece of chaff or flare material on the ground could annoy persons.  Flare use would be restricted to above 2,000 
feet AGL and discontinued in airspace with very high to extreme fire conditions. Flares would not be expected to increase fire risk. 
There would be little safety risk from an estimated one dud flare falling within the entire airspace every three years.  Large aircraft 
wake vortex of air turbulence at the wing tips could, in rapid maneuvering and unusual meteorological conditions, damage windmills. 
Atmospheric conditions and winds such as those common to the ROI cause accelerated vortex decay and dissipation.   Most wake 
vortices would not reach ground level. Wake vortices from low-altitude military training aircraft were identified as a safety concern by 
crop dusters and other small aircraft operators. A light aircraft could experience the effects of a wake vortex in the unlikely event that 
the aircraft flew through the trail of a low-altitude training military aircraft.   Procedures would be established to communicate with 
known mining operations regarding potential interference with mining radio frequencies to avoid significant impacts from aircraft 
electronic emissions inadvertently setting off mining or construction explosives.   
Startle effects from low-altitude overflight or sonic booms during LFEs could impact the safety of recreationists or ranchers.  Low-
altitude training flights would overfly any given location under a Low MOA an average of 6 to 9 times per year. The number of actual 
overflights experienced at any given location could be more or fewer than average. An unexpected low-altitude overflight could have 
safety impacts to a recreationist on a horse or a rancher working penned cattle.  Seasonal or temporary avoidance of sensitive 
locations areas could reduce potential impacts.  Communication regarding seasonal ranching operations and seasonal avoidance areas 
could reduce impacts to ranching or other sensitive activities.    

Air Quality 
(EIS Section 4.4) 

B-1 and B-52 low-level overflight in PR-1B and PR-1D would contribute approximately 2.06 tons of PM10 per year within the Lame 
Deer nonattainment area and 1.43 tons of PM10 per year within the Sheridan nonattainment area. Emissions would not increase 
the number of days when the PM10 air quality standard is exceeded. Training aircraft would not produce enough emissions to affect 
air quality or visibility to nearest PSD Class I areas (Wind Caves National Park and Badlands National Park) or the Northern 
Cheyenne Reservation. Defensive flare emissions are insignificant. National GHG emissions would be the same as the No-Action 
Alternative with training aircraft flying essentially the same amount of time to achieve lesser quality training in more distant ranges. 
Modified Alternative A would not be expected to produce emissions that would significantly affect air quality or visibility within the 
four-state region. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 6 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Safety, continued   

Modified Alternative B includes the same mitigations to 
improve flight safety and ground safety effects under PR-
2, PR-3, PR-4, and associated Gap MOAs and ATCAAs as 
explained for Modified Alternative A.  PR-4 Low MOA 
would have low-altitude and startle effects as described 
for Low MOAs under Modified Alternative A. Under the 
PR-1 and Gap A ATCAAs, there would be no low-altitude 
startle effects and few environmental impacts other than 
very infrequent sonic booms and chaff and flare residual 
materials. There would be no impacts to mining or 
construction under the PR-1 ATCAAs. 

Modified Alternative C includes the same mitigations 
to improve flight safety and ground safety effects 
under PR-1, PR-2, PR-3, and associated Gap MOAs and 
ATCAAs as explained for Modified Alternative A.  There 
would not be low-flying startle or other environmental 
effects under the PR-4 and Gap C ATCAAs. Few impacts 
from infrequent sonic booms and chaff and flare 
residual materials would occur under PR-4 and Gap C 
ATCAAs. 

For the No-Action Alternative, no 
changes to Powder River airspace 
would be made.  Low-level 
overflights would continue in the 
Powder River A/B MOAs, and 
communication would continue to be 
required to identify seasonal 
avoidance areas and reduce impacts 
from low-level overflight to ranching, 
recreation, or other activities. 

Air Quality, continued   

Modified Alternative B would not be expected to produce 
emissions that would significantly affect air quality or 
visibility within the four-state region. Aircraft training 
would not impact any federal PSD Class I areas. National 
GHG emissions would not substantially change from the 
No-Action Alternative, under which B-1 and B-52 aircraft 
would continue to fly essentially the same amount of time 
to achieve lesser quality training. 

Modified Alternative C would not be expected to 
produce emissions that would significantly affect air 
quality or visibility within the four-state region. 
Potential effects to air quality would be comparable to 
those described under Modified Alternative A, 
including low-level overflight in Lame Deer and 
Sheridan nonattainment areas (PR-1). National GHG 
emissions would not substantially change from the No-
Action Alternative. 

There would be no anticipated air 
quality impacts.  Overflights below 
3,000 feet AGL would continue within 
Powder River A/B MOAs.   
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Table 2.13-1.  Summary of Impacts by Resource (Page 7 of 18) 
Environmental Resource Modified Alternative A  

Physical Sciences  
(EIS Section 4.5) 

No construction or direct impact to water or soils is expected. Chaff particles on the surface would be chemically stable 
and subject to mechanical degradation.  The soils’ pH is outside the range necessary to degrade the aluminum coating on 
chaff particles. Chaff and flare residual materials would be inert and not in sufficient quantities to impact physical 
resources. No impact to soils or water bodies is expected. 

Biological Sciences  
(EIS Section 4.6) 

Loud, sudden noises combined with a visual stimulus produce the most intense reaction by animals.  Most species within 
the areas under the proposed PRTC already occupy comparable environments under the Powder River A/B MOAs where 
low-level overflights occur.  Sound exposure levels (SELs) above 90 dB are associated with a number of behaviors such as 
retreating from the sound, freezing, or a strong startle response. Animals under the newly proposed PR-1, PR-3, PR-4, 
and associated Gap MOAs would be expected to be temporarily more sensitive to noise due to lower previous exposure.  
Animals typically exhibit continually decreasing responses to noise exposure, and this suggests habituation as the noise is 
not perceived as a threat.   
Minimal to no effects are expected to threatened, endangered, and other special status species including greater sage-
grouse or rare migrants, such as the piping plover, least tern, whooping crane, or yellow-billed cuckoo.  Any impact to 
sensitive species would likely be short-term and unlikely to significantly affect the population. Potential bird aircraft 
strikes could occur in the PR-2 Low MOA where migratory flyways converge. No change in effects to flyways would be 
expected under PR-4 High MOA. Migratory bird species involved in bird-aircraft strike would be considered an incidental 
taking and would be exempt from any permitting requirement.  An infrequent special status bird-aircraft strike would 
not be expected to adversely affect any populations.   
There is no evidence of chaff and flare residual materials or chaff fibers affecting wildlife or domestic animals through 
ingestion, inhalation, or direct body contact.  The potential for fire as a result of Air Force activity is minimal and is not 
considered a significant risk to wildlife habitat quality or quantity. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 8 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Physical Sciences, continued   

Modified Alternative B effects on physical resources would 
be the same as those described for Modified Alternative A.   

Modified Alternative C effects on physical resources 
would be the same as those described under Modified 
Alternative A.   

The No-Action Alternative would 
not affect physical resources under 
the Powder River airspace.   

Biological Sciences, continued   

Modified Alternative B has same effects as Modified 
Alternative A with exception that the more environmentally 
diversified area and higher terrain under the PR-1 and Gap A 
ATCAAs would not be subject to low-level overflights.  This 
would result in no low-altitude noise impacts to species in 
those areas. The PR-4 Low MOA would be over migratory 
flyways, and species under the PR-4 Low MOA would be 
subject to low-level overflights. Impacts to other areas of 
proposed low-altitude airspace would be as described for 
Modified Alternative A. Modified Alternative B biological 
effects could be somewhat greater than Modified 
Alternative A due to the eastern PR-4 Low MOA. 

Modified Alternative C would be expected to have the 
same effects as those described for Modified 
Alternative A. The more-agricultural area under the 
proposed PR-4 and Gap C ATCAAs would not be 
subject to low-level overflights.  This would result in no 
expected low-altitude startle impacts or bird-aircraft 
strikes to species in those areas. No effects to flyways 
would be  anticipated under the PR-4 ATCAA. The 
more environmentally diversified area under the PR-1 
MOAs are included in Modified Alternatives A and C.  
Modified Alternative C biological effects would be 
expected to be somewhat less than for Modified 
Alternative A or Modified Alternative B.   

Low-level overflight of the Powder 
River A/B MOAs would continue.  
Existing biological conditions would 
continue. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 9 of 18) 
Environmental Resource Modified Alternative A  

Cultural and Historic 
Resources  
(EIS Section 4.7) 

As of spring 2014, there were 241 National Register of Historic Places (NRHP)-listed sites under Modified Alternative A MOA and 
ATCAA airspace.  Impacts to cultural resources at any given location under the Low MOAs could occur from an estimated average 
of 6 to 9 low-level overflights per year (at or below 2,000 feet AGL and above 500 feet AGL) or from approximately one sonic boom 
per LFE day (1 to 3 days per quarter, not more than 10 days per year).  Sonic booms are normally experienced as distant thunder, 
though a boom could result in local areas experiencing an overpressure of 4 psf or greater.  Infrequent and random sonic booms 
are not expected to cause structural damage to historic buildings, but bric-a-brac could be vibrated off shelves and structures 
subject to a focus boom could be impacted.  Even infrequent sonic booms at historic landmarks such as Bear Butte NHL, national 
monuments such as Devils Tower National Monument or the Little Bighorn Battlefield National Monument, or locations such as 
the Deadwood Historic District could be seen as intrusions.   
The Little Bighorn Battlefield National Monument would not have overflights below 5,000 feet AGL during operating hours, or from 
1 hour before park opening to 1 hour after park closing or other times as coordinated. The change in setting created by increased 
noise from 6 to 9 low-level overflights per year and even infrequent sonic booms could be seen as an adverse effect upon 
traditional cultural properties and cultural landscapes. Visual intrusions can include overflights of a tribal ceremony or residual 
materials from chaff and flares.  Amish and Hutterite settlements may be similarly impacted under the proposed PR-1D MOA.  
During consultations, Native Americans from the four directly impacted reservations explained that low-level overflights and 
intrusive noise would be detrimental to their cultural practices.  No overflights below 12,000 feet MSL would occur over the 
Standing Rock, Cheyenne River, or Northern Cheyenne Reservations. Noise analysis demonstrated that although increased noise 
during  overflights could affect historic properties and traditional cultural properties, it would be sporadic and temporary, and 
avoidance measures over sensitive areas would result in no adverse effect to historic properties or traditional cultural properties 
on these three reservations.  Visual analysis documents the infrequency of visual intrusions in the airspace, and the 
implementation of horizontal and vertical avoidance areas. No adverse effect would be anticipated to historical properties on the 
Standing Rock, Cheyenne River, or Northern Cheyenne Reservations from noise or visual intrusions.   
The change in setting on portions of the Crow Reservation created by increased noise and low-level training overflights has the 
potential to create an adverse effect. Crow Reservation residents would experience noise and startle effects from an estimated 
annual average of 6 to 9 low-level overflights at or below 2,000 feet AGL and above 500 feet AGL.  The noise, startle effects, and 
uncertainty of low-level overflights at any given location under an activated low MOA are identified as adverse impacts. An average 
of one sonic boom per day could be experienced at any given location under the airspace during LFEs, 1 to 3 days quarterly, not to 
exceed 10 days per year. The Air Force would establish a Government-to-Government communication protocol to identify 
reasonable avoidance areas for specific time periods, provide advance notice of LFEs, adopt other measures identified in 
Government-to-Government consultation to reduce intrusive impacts, and adhere to provisions stipulated in a Programmatic 
Agreement (refer to Appendix N). The Air Force has reasonably determined per 36 CFR 800.6(b)(2), in the light of consultations, 
that modifying the undertaking and adopting mitigations in the Programmatic Agreement would resolve potential adverse effects 
to historic properties on the Crow tribal lands. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 10 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Cultural and Historic Resources, continued   

Modified Alternative B has 207 NRHP-listed sites under 
the Modified Alternative B MOAs/ATCAAs, with 
impacts similar to those described for Modified 
Alternative A.  The exception is that there would be no 
overflight below FL180 over the Little Bighorn 
Battlefield National Monument, Deer Medicine Rocks 
NHL, the Tongue River Cultural Landscape, the Crow 
Reservation, or the Northern Cheyenne Reservation.  
Intrusions could occur to sites under the PR-1 ATCAAs 
from infrequent sonic booms but not from low-level 
overflights (below 2,000 feet AGL).  There would be an 
estimated one sonic boom experienced at any given 
location during LFEs that take place 1 to 3 days per 
quarter, not to exceed 10 days per year. Effects to 
Devils Tower National Monument, Bear Butte NHL, the 
Deadwood Historic District, and other historic locations 
could occur as under Modified Alternative A.  Portions 
of the Standing Rock and Cheyenne River Reservations 
would be affected by low-altitude overflights and sonic 
booms, though populations are not concentrated in 
areas overflown. Mitigations noted for Modified 
Alternative A would be applied to appropriate 
airspaces under Modified Alternative B, although 
additional consultations would likely be necessary to 
identify further mitigations. Sonic boom impacts to 
cultural resources would be as described for Modified 
Alternative A.    

Modified Alternative C has 213 NRHP-listed sites under the 
MOAs and ATCAAs with impacts similar to those described 
for Modified Alternative A. Impacts from infrequent sonic 
booms and low-level overflights would generally be 
comparable to those described for Modified Alternative A, 
including impacts to the Little Bighorn Battlefield National 
Monument and traditional cultural properties under the 
PR-1 MOAs.  Portions of the Crow Reservation could 
experience an average of 6 to 9 low-level overflights 
(below 2,000 feet AGL) at any given location.   Similar to 
Modified Alternative A, application of mitigations 
identified in the Programmatic Agreement would resolve 
potential adverse impacts on the Crow Reservation.  
Additionally, the Air Force would avoid adverse effects to 
the Standing Rock, Cheyenne River, and Northern 
Cheyenne Reservations by establishing avoidance areas up 
to 12,000 feet MSL over these reservations.  Sonic boom 
impacts to cultural resources would be as described for 
Modified Alternative A.   

There would be no change to 
overflight of historic properties 
within the Powder River airspace. 
PR-A and PR-B MOAs do not overlie 
Native American reservations. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 11 of 18) 
Environmental Resource Modified Alternative A 

Land Use 
(EIS Section 4.8) 

Land uses under the existing Powder River airspace have been overflown by a variety of military aircraft for over 20 
years.  Public concerns during the DEIS review included the effect of sonic booms and low-level overflight on the use of 
the land. Land uses under existing Powder River airspace within Wyoming, South Dakota, and Montana are comparable 
to those in other portions of the area proposed for the PRTC airspace.  Supersonic training would be scheduled only 
during LFEs 1 to 3 days per quarter, not to exceed 10 days per year and an estimate of one sonic boom could be 
experienced at any given location per LFE day (not to exceed 10 days per year). Infrequent sonic booms would not be 
expected to impact land uses.   
Approximately 2 to 4 percent of the MOAs would be overflown by an aircraft at 2,000 feet AGL or below and above 500 
feet AGL on a daily basis.  Low-level overflight in Low MOAs could cause individual annoyance and could result in sleep 
disturbance or temporarily interfere with personal communication.  The random nature of the aircraft overflight could 
result in any given location under Low MOAs being overflown an average of approximately 6 to 9 times per year (any 
given location could be overflown more or less frequently).  Overflight is not expected to impact overall land use 
although some individuals could be annoyed. Low-level overflight impacts to communities, ranches, and other land uses 
could be reduced through communication with Air Force to identify temporary or seasonal avoidance areas.  Hunting 
and other recreational land uses coexist with military training in the existing Powder River airspace. Such land uses may 
be disturbed by infrequent low-level military flights but overall land use is not expected to be impacted.  Military 
training would generally not be scheduled from Friday noon through Monday morning, and weekend recreation would 
not be expected to be impacted. Land use for energy development would not be impacted, assuming Air Force 
electronic emissions are coordinated for mine and construction safety.  Chaff or flare residual debris, which consists of 
plastic pieces or wrapping material, would not be expected to affect land uses but could cause annoyance if found. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 12 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Land Use, continued   

Modified Alternative B land use effects would be 
comparable to those described for Modified 
Alternative A.  Land uses under the PR-1 and associated 
Gap A ATCAAs would not be subject to low-level 
overflight. Low MOA airspace would be subject to low-
level overflight an average of approximately 6 to 9 
times per year. These events and infrequent supersonic 
events would not be expected to impact land use, 
though this could be seen as an annoyance to persons 
using the land. 

Modified Alternative C land use effects would be 
comparable to those described for Modified Alternative A.  
Areas under PR-4 and associated Gap C ATCAAs would not 
be subject to low-level overflight. PR-1, PR-2, and PR-3 Low 
MOAs would be subject to low-level overflight and 
intermittent sonic booms as described for Modified 
Alternative A. Land uses would not be expected to be 
impacted, though frequent low-level overflights and 
infrequent supersonic events could be seen as an annoyance 
to persons using the land. 

The No-Action Alternative would 
not change effects on land use 
under the existing Powder River 
airspace. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 13 of 18) 
Environmental Resource Modified Alternative A 

Socioeconomics  
(EIS Section 4.9) 

Establishing avoidance areas, reduced B-1 operations from those proposed in the DEIS, resizing the MOAs, advanced 
scheduling, and NOTAMs to activate training airspace are all designed to reduce potential socioeconomic impacts.  If all the 
MOAs were activated at one time for military training, the training could impact an estimated 86 civilian aircraft flights daily 
under the airspace during Monday through Thursday. If all the MOAs were activated Friday morning, there would be 
approximately 30 civilian aircraft operations impacted. Impacts could include delay, re-routing, needing to fly VFR in an 
active MOA, or not being able to transit IFR.  IFR arrivals or departures would be given priority in training airspace. Delays of 
up to 4 hours could be seen as an economic impact at public airports and private airfields under the affected airspace.   
During LFEs, 1  to 3 days per quarter, not to exceed 10 days per year, the entire airspace would be unavailable for IFR traffic 
for a period of up to 4 hours per day.  LFE civil aviation impacts are estimated to be 78 civilian flights per LFE day.  
Issuing NOTAMs to announce activation of the MOA airspaces reduces uncertainty for civil aviation. Crop duster aerial 
applicators unwilling to fly in an active Low MOA could be impacted and affect business decisions and economics.  Knowing 
where and at what altitude a training bomber could fly over an area could reduce uncertainty.  Review of assessor 
procedures and Montana, North Dakota, South Dakota, or Wyoming state laws has shown no requirement for disclosure 
under a MOA.  The existing Powder River MOAs are not considered relevant by assessors in Montana, South Dakota, and 
Wyoming.  No quantifiable property value impacts are anticipated. The proposed PRTC is not expected to impact energy 
resource development. Time-critical deliveries flying IFR would incur no undue delay during departure and arrival operations 
to/from airports beneath PRTC. Coordination would be required between mine operators or other blasting operations and 
the Air Force to ensure that radio frequencies used for mining are not used by Air Force aircraft during training.  Modified 
Alternative A noise level changes in PR-1, PR-3, and PR-4 from a DNL of <45 dB DNL to between <45 dB DNL to 48 dB would 
not normally be noticeable but could be perceived as an impact, though noise levels would be below the USEPA-identified 
DNL of 55 dB, which is a noise protective of the public health and welfare.   
An average of 6 to 9 low-level overflights would be experienced at any given location under a Low MOA. Approximately one 
sonic boom could be experienced at any given location under the airspace during LFEs, 1 to 3 days per quarter, not to exceed 
10 days per year.  Sudden noise or visual effects could impact ranching operations, especially when range stock are penned. 
The public expressed extensive concern about low-level overflight. Low-altitude overflight impacts include uncertainty, 
startle effects, and noise.  
The Air Force would continue the process within the Powder River A/B MOAs whereby ranchers have coordinated with the 
Air Force to identify temporary avoidance areas to reduce the potential for low-altitude aircraft impacts.  Sonic booms 
cannot be directed to avoid a location, although the schedule for LFEs would be published in advance. Chaff and flare 
impacts would not affect economic activity, although an individual finding a piece of chaff or flare plastic or wrapper residual 
material could be annoyed.  Emergency flight operations such as firefighting and air ambulance would continue under ATC 
emergency flight procedures.  No impact would be expected because the Air Force would expeditiously move training 
activities outside the required airspace to meet the emergency. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 14 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Socioeconomics, continued   

All mitigations noted for Modified Alternative A would 
apply to Modified Alternative B. If all the MOAs were 
activated at one time for military training, the training 
could impact an estimated 107 civilian aircraft flights daily 
under the airspace during Monday through Thursday. If all 
the MOAs were activated Friday morning, there would be 
approximately 36 civilian aircraft operations impacted. 
Modified Alternative B low-level impacts would occur 
under PR-2, PR-3, and PR-4. These impacts would be 
comparable to those described for Modified Alternative 
A. Modified Alternative B does not have airspace below 
FL180 under the PR-1, and Gap A ATCAAs.  This means no 
low-altitude overflights over existing or proposed mining 
operations in the area.  Ranching, tribal, other 
settlements, and recreational activities in the Billings-
Miles City-Gillette triangle are not overflown below FL180. 
Any given location could experience an average of one 
sonic boom per LFE day, 1 to 3 days per quarter, not to 
exceed 10 days per year. During LFEs, there would be an 
estimated 88 civil operations impacted as described for 
Modified Alternative A. Impacts to other areas are as 
described for Modified Alternative A. 

All mitigations noted for Modified Alternative A would apply to 
Modified Alternative C. If all the MOAs were activated at one 
time for military training, the training could impact an 
estimated 80 civilian aircraft flights daily under the airspace 
during Monday through Thursday. If all the MOAs were 
activated Friday morning, there would be  approximately 27 
civilian aircraft operations impacted.  Modified Alternative C 
impacts include  adverse, low-level effects under PR-1, PR-2, 
and PR-3 Low MOAs. Modified Alternative C does not have 
airspace below FL180 under the PR-4 and Gap C ATCAAs.  This 
means that tribal lands, ranching, recreation, and other 
activities within this area would not experience low-altitude 
overflights.  During LFEs, 1 to 3 days per quarter, not to exceed 
10 days per year, an estimated 74 civil operations in MOAs 
could be expected to be impacted by delays of up to 4 hours. 
Impacts to other areas are as described for Modified 
Alternative A. 

Under the No-Action Alternative, 
training would continue as it is now, 
including low-level overflights in 
Powder River airspace with an 
estimated 7 civilian operations 
impacted daily and no change in 
socioeconomic effects. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 15 of 18) 
Environmental Resource Modified Alternative A  

Environmental Justice  
(EIS Section 4.10) 

Native Americans typically account for between 86 and 96 percent of the minority populations within the counties in the area of 
effect. Under PR-1, the minority and low-income population concentrations are on the Northern Cheyenne Reservation and portions 
of the Crow Reservation. PR-4 overlies portions of the Standing Rock and Cheyenne River reservations, but does not directly overly 
major population centers on these reservations.  FEIS mitigations exclude overflight below 12,000 feet MSL of the Northern Cheyenne, 
Standing Rock, and Cheyenne River Reservations.  Noise conditions under the four reservations would not exceed 48 dB DNLmr. Within 
PR-1, there are 12,316 persons, of whom 4,560 are minority, 1,391 live below the poverty level, and 2,788 are children. Nearly all of 
the minority persons potentially affected by low-level overflights reside on portions of the Crow Reservation.  
The uncertainty of low-level overflights and the average of 6 to 9 low-level overflights of 2,000 feet AGL within 0.25 mile of the aircraft 
flight track at any given location under the Low MOAs are identified as adverse impacts to the general human population under the 
proposed Low MOA airspace. The PR-1A, PR-1C, and PR-1D MOAs overlie portions of the Crow Reservation that have a minority 
population in excess of 50 percent.  If there is an adverse impact not adequately or acceptably mitigated, such as by the proposed 
mitigations in Section 2.3.1, there would be a potential for a disproportionately high and adverse effect on that  population (Air Force 
1997b).  
Traditional cultural properties, battlefield sites, archaeological sites, and landscape areas that have been identified as probable sacred 
sites are beneath the proposed airspace.  Throughout the year, many Native Americans visit these and other sacred sites for spiritual 
ceremonies, vision quests or other cultural activities.  If these ceremonies were to occur during the 10 days per year when a sonic boom 
could be heard or at a location and time when a low-level overflight would occur, an average of 6 to 9 times per year, there would be a 
startle effect and the potential to disrupt activities at sacred sites and to disturb participating tribal members. Youth populations 
potentially impacted by low-level overflights are concentrated on the Crow Reservation under PR-1.  Reaction to an estimated 6 to 9 
low-level overflights per year or a sonic boom during the 10 days per year of LFEs could temporarily disrupt classrooms but would not be 
expected to have long-term learning or health effects upon children.  
The Air Force is continuing Government-to-Government consultations and has committed to coordinating flight schedules and 
avoidance areas with affected tribes to reduce the potential for effects to identified sacred sites or ceremonies at specific times of year.  
Advance coordination between the Air Force and the tribes on scheduling LFEs could address potential effects from sonic booms on the 
larger ceremonies conducted under the airspace.  Despite these consultations, there is the potential that small, individual, or 
unidentified ceremonies could be disturbed. The potential exists for such disturbance to be perceived as an adverse effect to these 
Native American cultural resources.   
Modified Alternative A could produce annoyance from visual and audible intrusion and annoyance to persons on the Northern 
Cheyenne, Standing Rock, or Cheyenne River Reservations. The level of effect would not be expected to have a negative effect on 
human health or the environment that is significant, unacceptable or above generally accepted norms.  
The mitigations identified in Section 2.3.1 and the Programmatic Agreement adequately mitigate impacts to less than significant under 
NEPA and resolve or avoid adverse effects under NHPA.  Consequently, Modified Alternative A with the specified mitigations would 
not result in disproportionately high and adverse impacts within the context of environmental justice. 

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 16 of 18) 
Modified Alternative B Modified Alternative C No-Action Alternative 

Environmental Justice, continued   

The western one-third of the Standing Rock Indian Reservation and the 
northwest corner of the Cheyenne River Reservation would be located 
beneath the PR-4 Low MOA.  An estimated annual average 6 to 9 low-level 
overflights at any given location could be experienced under the PR-4 Low 
MOA.  Should this alternative be selected, and without changes to flying 
protocols, areas overflown on these two reservations would experience a 
change in the noise and visual setting as described for PR-1 under Modified 
Alternative A.  The minority population under PR-4 is much less than under 
PR-1. Tribal members of the Cheyenne River Reservation and Standing 
Rock Reservation who live on the reservations and under the PR-4 Low 
MOA would be impacted by the uncertainty and actual low-level 
overflights comparable to the impacts described for the portions of the 
Crow Reservation under Modified Alternative A.  
Schools would be considered a compatible land use although infrequent 
low-level overflights may temporarily disrupt learning.  No other health or 
environmental conditions have been identified that could adversely impact 
children. 
Modified Alternative B has no overflight below 18,000 feet MSL (FL180) of 
the Crow or Northern Cheyenne Reservations, so there would be no 
anticipated adverse effects to these reservations.  
The Air Force is continuing Government-to-Government consultations and 
has committed to coordinating flight schedules with affected tribes to 
avoid ceremonies at identified sacred sites at specific times of year.  
Advance coordination between the Air Force and the tribes on scheduling 
LFEs could address potential effects from sonic booms on the larger 
ceremonies conducted under the airspace.  There is the potential that 
small or individual ceremonies could be disturbed, and the potential exists 
for such disturbance to be perceived as an adverse effect to these Native 
American cultural resources.  Under Modified Alternative B there would be 
adverse effects to low-income and minority populations, as compared to 
Modified Alternative A or C, where adverse effects would be resolved or 
avoided under NHPA. Modified Alternative B, though, would not result in 
disproportionately high human health or environmental effects in the 
context of environmental justice. 

The population on the Crow Reservation under 
the proposed MOAs would be potentially 
subject to the uncertainty and an estimated 
average of 6 to 9 low-level flight operations at 
any given location annually., The Air Force 
would continue to work with tribes and 
agencies to identify and avoid, during specified 
periods, traditional cultural properties and 
other cultural sites.  Audible or visual intrusion 
into sacred sites and spiritual ceremonies 
conducted by Native Americans under the 
proposed airspace could be perceived as being 
adversely affected by training overflights at any 
altitude.   
Modified Alternative C has no overflight below 
18,000 feet MSL (FL180) of the Cheyenne River 
or Standing Rock Reservations, so there would 
be no anticipated adverse effects to these 
reservations. 
Impacts under the PR-1 MOAs of Modified 
Alternative C would be effectively the same as 
those for Modified Alternative A.  As discussed 
under that alternative, the mitigations 
identified in Section 2.3.1 and committed to in 
the Programmatic Agreement would resolve or 
avoid adverse effects under NHPA. 
Consequently Modified Alternative C with the 
specified mitigations would not result in 
disproportionately high and adverse human 
health and environmental effects in the context 
of environmental justice.  
 

The Air Force would continue to 
use the existing Powder River 
airspace, which does not directly 
affect Native American reservations 
or other areas where the 
populations of concern may be 
disproportionately represented. 
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Table 2.13-1.  Summary of Impacts by Resource (Page 17 of 18) 
Environmental Resource Cumulative 

Cumulative 
(EIS Section 5.0) 

Cumulative effects analysis considers the potential incremental impacts of the action when added to other past, present, and 
reasonably foreseeable future actions, regardless of which agency or person undertakes any such action. Potential 
cumulative projects in the region of influence include plans and permits to develop mineral reserves, including oil, gas, and 
coal reserves, and transportation of excavated resources. Other cumulative projects include the recent beddown of an 
additional B-52 squadron at Minot AFB, airspace actions in North Dakota and Utah, and potential addition of threat emitters 
and simulated targets to add realism to aircrew training.  
Airspace, Noise, and Safety 
The additional B-52 squadron has been included throughout the EIS as a baseline condition. Cumulative potential effects 
upon other airspace users or potential users have been included throughout this EIS, including impacts to airspace access 
and impacts to time-sensitive deliveries as a result of delays in transiting an active MOA IFR.  Training aircraft would be 
relocated from the airspace segment to accommodate IFR arrivals and departures to airports under the airspace. Delays up 
to 4 hours or re-routing could affect time-sensitive deliveries to existing or proposed mining, transportation projects, 
industrial development, or agricultural operations.  Limited communication and radar coverage, which impact safe civil 
aircraft operations and airports, would continue below 12,000 feet MSL in much of the proposed airspace.  The B-1 or B-52 
would randomly overfly at levels of 2,000 feet AGL or below approximately 2 to 4 percent of each low-level MOA during any 
training workday.  This low overflight and potential startle effect is not expected to significantly alter or cumulatively affect 
any development plan or resources within the region.  Infrequent sonic booms during LFEs not expected to interfere or 
cumulatively affect other ongoing or proposed activities.  Aircraft training overflight noise is expected to be random and 
would not cumulatively interact with construction sites. Coordination and communication with mining or other blasting 
related activities, such as new rail lines, would be required for safety to avoid significant cumulative impacts. No cumulative 
effects to noise or safety from PRTC would be expected in conjunction with other projects in the region of influence.   
Physical Sciences and Air Quality 
Mineral excavation and transportation line construction could potentially impact large amounts of soil and water resources 
and could contribute to air quality impacts.  Separate environmental analyses, prepared for the projects, will document 
impacts and mitigations.  Potential construction of emitter sites would not be expected to have an impact on soils, water, or 
air quality resources. No threat emitters are proposed as part of PRTC and any threat emitters on 15-acre sites would be 
subject to environmental review. Siting criteria would include being near power for electricity to run the threat emitters, so 
no air quality effects from generators would be anticipated.  Aircraft overflights do not produce an amount of emissions that 
could contribute to cumulative air quality impacts or result in discernible contributions to present or future nonattainment 
areas.  No cumulative effects are anticipated to physical resources or air quality as a result of the proposed PRTC.  

continued on next page… 
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Table 2.13-1.  Summary of Impacts by Resource (Page 18 of 18) 
Environmental Resource Cumulative 

Cumulative 
(EIS Section 5.0) (continued) 

Natural and Cultural Resources 
Mineral excavation and transportation line construction could impact natural and cultural resources.  Construction and other 
ground-disturbing projects could impact tribal lands and cultural resources.  Separate environmental documentation would 
assess direct and indirect impacts of these projects.  Cultural resources on tribal lands experiencing construction or other 
ground-disturbing effects could be impacted directly as a result of other projects in the region of influence.  Some cumulative 
effects could occur from infrequent low-level overflights in conjunction with extensive planned mineral operations on tribal 
lands.  Potential construction of emitter sites would not be expected to have a cumulative impact in conjunction with large 
scale mining projects based on the relatively small size of the emitter sites and the need for sites to be on an open rise where 
they could project out as far as possible. Emitters would be located to avoid environmentally sensitive areas and would not be 
expected to cumulatively contribute to disturbance of natural or cultural resources.   
Land Use, Socioeconomics, and Environmental Justice 
Substantial construction projects in the region of influence would alter employment patterns in areas of mineral development 
or transportation projects.  Construction projects and additional large-scale mining would contribute to regional employment 
while changing the nature of the economy.  Agreements regarding construction and operation jobs for tribal members could 
improve economic opportunities for minority and low-income populations.  Temporary avoidance areas would be established 
over construction sites where tall cranes or helicopters would be used in the construction.  Permanent avoidance areas would 
be mapped for tall structures such as smokestacks or wind generation machines.  Cumulative impacts from overflight in 
conjunction with mining operations would not be anticipated. Low-level overflight and associated hunting and other recreation 
continue throughout the area overlain by the existing Powder River A/B MOAs. The fact that recreation occurs in areas of 
current low-level overflights suggests that the actual military aircraft overflight impacts could be less than the uncertainty of an 
average of 6 to 9 low-level overflights per year.  For all environmental resources except civilian air operations and cultural 
resources to which impacts would occur, the establishment of the PRTC in combination with any other ongoing activity by 
federal or other agencies or enterprises would not be expected to cumulatively impact environmental resources. 
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3.0 AFFECTED ENVIRONMENT 

This chapter describes the baseline or existing condition within the geographic areas potentially affected 
by the modified alternatives described in Chapter 2.0. 

The National Environmental Policy Act (NEPA) requires that the analysis address those locations and the 
components of the environment potentially affected by the Proposed Action or alternatives.  Locations 
and environmental resources with no potential to be affected need not be analyzed.  Public and agency 
comments during the Environmental Impact Statement (EIS) process were used to focus the analysis on 
potentially affected environmental resources.  Environmental consequences are addressed in 
Chapter 4.0.  Cumulative effects associated with other federal and regional actions are described in 
Chapter 5.0. 

The expected geographic area of potential impacts is known as the region of influence (ROI).  The ROI 
for this project is defined for each environmental resource as the outermost boundary of potential 
environmental consequences.  The ROI generally is focused on the four-state region underlying the 
proposed airspace.  For some resources, such as airspace, air quality, and socioeconomics, the ROI 
extends beyond the four-state area directly under the proposed airspace. 

3.1 AIRSPACE/AIR TRAFFIC 

3.1.1 DEFINITION OF THE RESOURCE 

Airspace management and Air Traffic Control (ATC) consist of the direction, control, and coordination of 
flight operations in the “navigable airspace” that overlies the geopolitical borders of the United States 
(U.S.) and its territories.  Navigable airspace consists of airspace above the minimum altitudes of flight 
prescribed by regulations under United States Code (USC) Title 49, Subtitle VII, Part A, and includes 
airspace needed to ensure safety in the takeoff and landing of aircraft (49 USC § 40102).  The 
U.S. government has exclusive  sovereignty over all airspace extending from the surface to above 
60,000 feet mean sea level (MSL) (49 USC 40103(a)(1)).  The ROI for airspace has direct and indirect 
components.  The direct ROI is the Powder River Training Complex (PRTC) airspace proposed for training 
activities and the airports under the proposed PRTC.  The indirect ROI consists of airports on the 
periphery of the proposed PRTC, as well as more distant aviation facilities which could be affected by 
changes in flight patterns resulting from the proposed PRTC.   

Several small public airports and private airfields are located under the proposed airspace with larger 
airports on the periphery of the airspace.  Air travel can be the most practical means of transport for 
remote areas in southeastern Montana, the western Dakotas, and northeastern Wyoming.  Emergency 
transport operations use the air space for the medical evacuation of patients to regional medical centers 
from remote areas.  Rapid delivery of machinery parts and personnel can be critical during harvesting 
periods or other industrial operations.  During public hearings and comments submitted on the Draft EIS 
(DEIS), participants indicated that ranchers and farmers use private aircraft for access, crop-dusting, and 
general property surveillance.  Often these pilots fly without local or regional radio contact and much of 
the area in which they fly has limited radio or radar tracking.   
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3.1.2 REGULATORY SETTING 

Congress has charged the Federal Aviation Administration (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 USC § 40103(b)).  Special Use 
Airspace (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 7400.2K and other 
applicable regulations and orders.  Airspace management considers how airspace is designated, used, 
and administered to best accommodate the individual and common needs of military, commercial, and 
general aviation.  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 address all user 
requirements.   

The United States Air Force (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.  AFI 13-201 implements Air Force Planning Document 13-2, Air Traffic Control, 
Airspace, Airfield, and Range Management, and Department of Defense (DoD) Directive 5030.19, DoD 
Responsibilities on Federal Aviation and National Airspace System Matters.  AFI 13-201 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 (Air Force 
2001).  Ellsworth Air Force Base (AFB) schedules the Powder River A and B Military Operations Areas 
(MOAs) and would schedule the proposed PRTC MOAs.  Air Traffic Control Assigned Airspace (ATCAA) is 
controlled by Air Route Traffic Control Centers (ARTCC) and may be released for military use when 
requested. 

3.1.3 EXISTING CONDITIONS 

The alternatives presented in Chapter 2.0 describe the establishment of new MOAs and ATCAAs and 
modification to existing MOAs and ATCAAs.  This section explains the national airspace structure and the 
management of that structure. 

3.1.3.1 AIRSPACE CATEGORIES 

FAA defines two categories of airspace or airspace areas, regulatory and non-regulatory.  Within these 
two categories, there are four types of airspace, Controlled, Special Use, Other, and Uncontrolled 
airspace (Class G).  Controlled airspace is airspace of defined dimensions within which ATC service is 
provided to Instrument Flight Rules (IFR) flights and to Visual Flight Rules (VFR) flights in accordance 
with the airspace classification (FAA 2010). 

Controlled airspace is categorized into five separate classes:  Classes A through E.  Class F airspace is not 
used in the U.S.  The airspace classes are shown graphically in Figure 3.1-1.  Classes A through E 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 A airspace, generally, is that airspace from 18,000 feet MSL up to, and including, Flight Level 
(FL) 600.  FL600 is equal to approximately 60,000 feet MSL.  Flight Levels are MSL altitudes based on the 
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use of a directed barometric altimeter setting, and are expressed in hundreds-of-feet.  The proposed 
PRTC ATCAAs where B-1, B-52, transient fighters, and Large Force Exercise (LFE) training could occur are 
in Class A airspace. 

Class B airspace, generally, is that airspace from the surface to 10,000 feet MSL around 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 2010).  There is no Class B airspace in the direct ROI.  Uncontrolled airspace is designated Class G 
airspace. 

 
Figure 3.1-1.  Controlled/Uncontrolled Airspace Schematic 

Source:  United States Department of Transportation/FAA 2003 

Class C airspace, generally, is 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 that 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 5 nautical mile (NM) radius, and an outer circle with a 10 NM radius that extends 
from 1,200 feet to 4,000 feet above the airport elevation (FAA 2010).  Billings is within Class C airspace. 

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 the procedures.  Arrival extensions for instrument 
approach procedures may be designated as Class D or Class E airspace (FAA 2010).  Bismarck, Gillette, 
Ellsworth AFB, Rapid City, and Minot AFB have Class D airspace. 

Class E airspace is controlled airspace that is not Class A, B, C, or D.  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 non-towered airports).  These areas are designated by VFR sectional 
charts.  In most areas of the U.S., 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 

http://en.wikipedia.org/wiki/Sectional_chart�
http://en.wikipedia.org/wiki/Sectional_chart�
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statute miles visibility and cloud clearance of 500 feet below, 1,000 feet above, and 2,000 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 2003).  Most airspace in the ROI below FL180 is Class 
E.  There are seven types of Class E airspace, as described below. 

• Surface Area Designated for an Airport.  When so designated, the 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 ATC services, but where the Federal Airway 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.  The 
proposed Gap MOAs are along Victor Airways within the ROI. 

• Other.  Unless designated at a lower altitude, Class E airspace begins at 14,500 feet MSL to, but 
not including, 18,000 feet MSL overlying:  a) the 48 contiguous states, including the waters 
within 12 miles from the coast of the 48 contiguous states; b)  the District of Columbia; 
c) Alaska, including the waters within 12 miles from the coast of Alaska, and that airspace above 
FL600; d) excluding the Alaska peninsula west of 160o00’00” west longitude, 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 U.S., wherein air traffic control services are provided (FAA 2010).  There are no 
offshore/control airspace areas in the proposed airspace changes. 

Airspace that has not been designated as Class A, B, C, D, or E airspace is Uncontrolled Airspace (Class G) 
(FAA 2010).  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. 

Most of the airspace directly affected by the proposed PRTC consists of Class E.  As noted above, some 
airports in the ROI include Class D airspace. 

3.1.3.2 SPECIAL ACTIVITY AIRSPACE 

Special Activity Airspace (SAA), a term that includes Airspace for Special Use, SUA, and others 
(i.e., Temporary Flight Restrictions [TFRs]), is any airspace with defined dimensions within the National 
Airspace System wherein limitations may be imposed upon aircraft operations. This airspace may be 
prohibited areas, restricted areas, MOAs, ATCAAs, and any other designated airspace areas. 

Airspace for Special Use includes Military Training Routes (MTRs) (Instrument Routes [IR]/Visual Routes 
[VR]), ATCAA, aerial refueling track/anchors, slow routes, and low-altitude tactical navigation areas.  
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MTRs, IRs, ATCAAs, and aerial refueling tracks are within the ROI.  Establishment of new ATCAAs and 
changes to existing ATCAAs are part of the proposed airspace changes to support B-1 and B-52 training. 

SUA is defined airspace wherein activities must be confined because of their nature, or wherein 
limitations may be imposed upon aircraft operations that are not a part of those activities.  The types of 
SUA are Prohibited Areas, Restricted Areas, MOAs, Warning Areas, Alert Areas, Controlled Firing Areas, 
and National Security Areas.  MOAs are SUAs in the ROI.  Establishment of new MOAs and changes to 
existing MOAs are part of the proposed airspace changes to support B-1 and B-52 training. 

3.1.3.2.1 MILITARY OPERATIONS AREAS 

MOAs are established to separate or segregate certain non-hazardous military activities from IFR aircraft 
traffic and to identify VFR aircraft traffic where these military activities are conducted (see Figure 2-2).  
Ellsworth AFB manages existing Powder River A and B MOAs, and is proposing new MOAs as part of the 
PRTC.  MOAs are SUA of defined vertical and lateral limits established outside Class A airspace to 
separate and segregate certain non-hazardous military activities from IFR traffic and to identify for VFR 
traffic where these activities are conducted (FAA 2010).  MOAs are considered “joint use” airspace.  
Non-participating aircraft operating under VFR are permitted to enter a MOA, even when the MOA is 
active for military use.  Aircraft operating under IFR must remain clear of an active MOA unless 
approved by the responsible ATC.  If an IFR aircraft is approved to transit a MOA that part of the MOA is 
effectively made not active for military training during the IFR aircraft transit. 

Within an active MOA, flight by both participating and VFR non-participating aircraft is conducted under 
the “see-and-avoid” concept, which stipulates that “when weather conditions permit, pilots operating 
VFR are required to observe and maneuver to avoid other aircraft.  Right-of-way rules are contained in 
Code of Federal Regulations (14 CFR) Part 91” (FAA 2010).  The responsible ATC provides separation 
service for aircraft operating under IFR and MOA participants.  The see-and-avoid procedures mean that 
if a MOA were active during weather with restricted visibility, the general aviation pilot flying VFR could 
not safely access the MOA airspace and a pilot requesting IFR clearance would not be permitted to 
access the active MOA.  An aircraft flying VFR which encountered weather or other conditions requiring 
IFR flight would need to declare an in-flight emergency and communicate with the ATC who would 
communicate with Ellsworth AFB to contact training aircraft and establish a temporary floor in the MOA 
high enough for the VFR pilot to be safely directed IFR by ATC. 

Figure 3.1-2 presents the existing Powder River airspace and the proposed PRTC.  The existing Powder 
River A MOA has a charted altitude from the surface to FL180 and has published times of use.  Powder 
River B MOA has a charted altitude from 1,000 feet AGL to FL180 and is used intermittently (which is 
announced by NOTAM) (Billings Sectional Aeronautical Chart).  When there is a change in the MOA 
activation, such as a mechanical delay in launch of a B-1 training mission, a new NOTAM is issued 2 
hours in advance of the launch.  Powder River A and B MOAs exclude airspace below 1,500 feet AGL 
over the Broadus and Belle Creek public airports and have avoidance areas over Lanning, Laird, and Sky 
private airfields, as well as over other locations.  During DEIS review, some individuals expressed 
dissatisfaction with the existing Powder River MOAs whereas others noted that training in the existing 
Powder River MOAs does not significantly impact ranching activities. 

3.1.3.2.2 AIR TRAFFIC CONTROL ASSIGNED AIRSPACE 

Air Traffic Control Assigned Airspace (ATCAA) is airspace of defined vertical and lateral limits, assigned 
by Air Traffic Control for the purpose of providing air traffic segregation between the specified activities 
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being conducted within the assigned airspace and other IFR air traffic (FAA 2010).  This airspace, if not 
required for other purposes, may be made available for military use.  ATCAAs are in Class A airspace and 
are frequently structured and used to extend the horizontal and/or vertical boundaries of MOAs.  
ATCAAs overlie the Powder River MOAs (conceptually depicted in Figure 2-2) and would be part of the 
PRTC (see Figure 3.1-2). 

The alternatives for the PRTC include establishment of new ATCAA airspace up to FL260 above the 
MOAs and modification to existing ATCAAs.  Figure 3.1-2 also depicts the proposed Gateway West and 
East ATCAAs which do not propose corresponding MOAs beneath the ATCAAs. 

The MOAs and ATCAAs associated with the Powder River airspace are developed, coordinated, used, 
and managed in accordance with Letters of Agreement between the 28th Bomb Wing (28 BW) and 
Salt Lake City, and Denver ARTCCs.  For the Powder River airspace, the Letter of Agreement defines 
responsibilities, and outlines procedures for aircraft operations, air traffic control operations, and 
utilization of airspace for which the 28 BW is the scheduling authority.  Such Letters of Agreement 
are supplementary to the procedures in FAA Orders 7110.65T (Air Traffic Control) and 7610.4N 
(Special Military Operations).  Currently, B-1s operate within all airspace units associated with the 
existing complex, while B-52 operations occur primarily within the Crossbow ATCAA above the Powder 
River A/B MOA. 

Table 3.1-1 lists existing MOAs and ATCAAs associated with the current Powder River airspace.  During 
review of the proposed PRTC airspace, the FAA explained that high altitude commercial flights traverse 
the existing ATCAAs were usually above FL260.  As a result of review comments on the DEIS, the Air 
Force and FAA determined that training in airspace above FL260 would no longer be included as part of 
the proposed PRTC. Figure 3.1-3 indicates the airspace boundaries of the controlling ARTCC overlain on 
the proposed PRTC. 

Table 3.1-1.  Existing MOAs and ATCAAs 
Associated With the Powder River Airspace 

 

Altitudes 

Controlling ARTCC Floor Ceiling 

Powder River A MOA Surface 
Up to but not including 
FL180 

Salt Lake City 

Powder River B MOA 1,000 feet AGL 
Up to but not including 
FL180 

Denver 

Powder River ATCAA FL180 
FL260 inclusive or 
as assigned 

Denver 

Gateway ATCAA FL180 
FL260 inclusive or 
as assigned 

Denver 

Crossbow ATCAA FL270 
FL450 inclusive or 
as assigned 

Denver 

Black Hills ATCAA FL200 FL230 inclusive Denver 

Note: FL180 = Flight Level 180 (approximately 18,000 feet MSL) 
Source: FAA Order 7400.8S Special Use Airspace, Denver ARTCC/Salt Lake City ARTCC/28BW Letter of Agreement, Subject: 
Powder River Training Complex and Crossbow ATCAA.  December 10, 2006. 
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Figure 3.1-2.  Current and Proposed PRTC Airspace 
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Figure 3.1-3.  Controlling ARTCCs and the Proposed PRTC 
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3.1.3.3 MILITARY TRAINING ROUTES  

MTRs are single direction flight corridors developed and used 
by the DoD and associated Air National Guard (ANG) units 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 at airspeeds in excess of 250 knots 
indicated airspeed (FAA 2004).  MTRs are developed in 
accordance with criteria specified in FAA Order 7610.4 
(FAA 2004).  They are described by a centerline with defined 
horizontal limits on either side of the centerline and vertical 
limits expressed as minimum and maximum altitudes along the 
flight path.  MTRs are identified as VR or IR.  

MTRs designated as VR are flown under VFR conditions whereas MTRS designated as IR are flown under 
IFR conditions. Figure 3.1-4 shows the three IRs which traverse the area and have been used by a variety 
of aircraft over the years, including B-1 and B-52 aircrews training for their low-level penetration 
missions.  During public hearings, participants under the 
proposed Powder River 3 (PR-3) and Powder River 4 (PR-4) 
MOAs noted having experienced low-level B-52 and B-1 
overflights on the MTRs.  Public comments noted that 
B-52s were easier to see and avoid than fighters on the IRs.  
A public concern was expressed that fully loaded crop 
dusters at 500 feet AGL would be unable to avoid a high 
speed low-level B-1 and could experience wake vortex 
impacts.  IR-473, IR-485, and IR-492 converge on the  
Belle Fourche Electronic Scoring Site (ESS) with simulated  
threats and targets.  These IRs were extensively used for 
low-altitude Cold War era penetration training.  The PRTC 
proposal does not involve any changes to the structure or 
use of MTRs. 

3.1.3.4 CIVIL AIRSPACE USAGE 

Civil aircraft consist primarily of commercial aircraft and 
general aviation.  Civil aircraft operations can occur 
anywhere within the airspace described in Section 3.1.3.1 if 
and when permitted.  Civilian aircraft often fly VFR using 
topographic or highway features and/or using Global 
Positioning System (GPS) for direct routing.  There are also 
specified routes and areas which have been identified to 
facilitate air transportation and airspace management.  This 
section describes these routes and areas.  

Table 3.1-2 presents the airspace usage by aircraft flying 
IFR for representative days in 2012. This table is an update 
of the information presented in DEIS Section 3.1.1.6. 

 
B-52 (pictured here) and B-1 bombers have 
historically used MTRs in Montana, North 
Dakota, South Dakota, and Wyoming for 
low-altitude penetration mission training. 

Aviation and Airspace Use Terminology 

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 are 
expressed, as measured by a standard 
altimeter setting of 29.92. 
Visual Flight Rules (VFR):  A standard set of 
rules that all pilots, both civilian and 
military, must follow when not operating 
under instrument flight rules 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 visual flight rules. These conditions 
include operating an aircraft in clouds, 
operating above certain altitudes prescribed 
by Federal Aviation Administration (FAA) 
regulations, and operating in some locations 
such as major civilian airports.  Air Traffic 
Control (ATC) agencies ensure separation of 
all aircraft operating under IFR. 
Source:  FAA 2004 
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Table 3.1-2 includes the total and daily average of flights during the proposed morning and 
afternoon/evening MOA scheduling periods. The proposed PRTC schedule would normally include 
morning and afternoon training on Monday through Thursday and morning training on Friday. The 
average traffic from Table 3.1-2 is used in Chapter 4 for assessment of airspace impacts. 

Table 3.1-2.  FAA MOA/ATCAA Traffic Counts1 

Airspace Altitudes 
During Proposed PRTC Activation Hours 

0730-1200 Average/day 1800-2330 Average/day 

11/10-11/12/12 (3 days) 

PR-1A Low 500 AGL-12,000 MSL 0 0.00 0 0.00 

PR-1A High 12,000 MSL-FL180 3 1.00 7 2.33 

PR-1A ATCAA FL180-FL260 3 1.00 5 1.67 

PR-1B Low 500 AGL-12,000 MSL 0 0.00 0 0.00 

PR-1B High 12,000 MSL-FL180 0 0.00 1 0.33 

PR-1B ATCAA FL180-FL260 0 0.00 4 1.33 

PR-1C Low 500 AGL-12,000 MSL 0 0.00 0 0.00 

PR-1C High 12,000 MSL-FL180 1 0.33 3 1.00 

PR-1C ATCAA FL180-FL260 3 1.00 6 2.00 

PR-1D Low 500 AGL-12,000 MSL 0 0.00 0 0.00 

PR-1D High 12,000 MSL-FL180 0 0.00 0 0.00 

PR-1D ATCAA FL180-FL260 4 1.33 7 2.33 

PR-2 Low 500 AGL-12,000 MSL 0 0.00 2 0.67 

PR-2 High 12,000 MSL-FL180 1 0.33 6 2.00 

PR-2 ATCAA FL180-FL260 16 5.33 23 7.67 

PR-3 Low 500 AGL-12,000 MSL 4 1.33 4 1.33 

PR-3 High 12,000 MSL-FL180 5 1.67 4 1.33 

PR-3 ATCAA FL180-FL260 9 3.00 5 1.67 

PR-4 Low 500 AGL-12,000 MSL 5 1.67 4 1.33 

PR-4 High 12,000 MSL-FL180 16 5.33 11 3.67 

PR-4 ATCAA FL180-FL260 19 6.33 5 1.67 

Gateway W FL180-FL260 5 1.67 14 4.67 

Gateway E FL180-FL260 10 3.33 27 9.00 

Gap A Low  500 AGL-12,000 MSL 0 0.00 0 0.00 

Gap A High  12,000 MSL-FL180 0 0.00 1 0.33 

Gap A ATCAA  FL180-FL260 1 0.33 6 2.00 

Gap B Low  500 AGL-12,000 MSL 1 0.33 2 0.67 

Gap B High  12,000 MSL-FL180 2 0.67 3 1.00 

Gap B ATCAA  FL180-FL260 10 3.33 11 3.67 

Gap C Low  500 AGL-12,000 MSL 1 0.33 4 1.33 

Gap C High  12,000 MSL-FL180 3 1.00 4 1.33 

Gap C ATCAA  FL180-FL260 6 2.00 4 1.33 

continued on next page… 
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Table 3.1-2.  FAA MOA/ATCAA Traffic Counts1 

Airspace Altitudes 
During Proposed PRTC Activation Hours 

0730-1200 Average/day 1800-2330 Average/day 

5/29-6/5/12 (8 days) 

PR-1A Low 500 AGL-12,000 MSL 1 0.13 3 0.38 

PR-1A High 12,000 MSL-FL180 9 1.13 11 1.38 

PR-1A ATCAA FL180-FL260 9 1.13 11 1.38 

PR-1B Low 500 AGL-12,000 MSL 1 0.13 0 0.00 

PR-1B High 12,000 MSL-FL180 0 0.00 2 0.25 

PR-1B ATCAA FL180-FL260 9 1.13 6 0.75 

PR-1C Low 500 AGL-12,000 MSL 0 0.00 0 0.00 

PR-1C High 12,000 MSL-FL180 6 0.75 0 0.00 

PR-1C ATCAA FL180-FL260 10 1.25 1 0.13 

PR-1D Low 500 AGL-12,000 MSL 2 0.25 1 0.13 

PR-1D High 12,000 MSL-FL180 4 0.50 4 0.50 

PR-1D ATCAA FL180-FL260 14 1.75 3 0.38 

PR-2 Low 500 AGL-12,000 MSL 11 1.38 1 0.13 

PR-2 High 12,000 MSL-FL180 14 1.75 6 0.75 

PR-2 ATCAA FL180-FL260 32 4.00 17 2.13 

PR-3 Low 500 AGL-12,000 MSL 14 1.75 7 0.88 

PR-3 High 12,000 MSL-FL180 12 1.50 14 1.75 

PR-3 ATCAA FL180-FL260 20 2.50 12 1.50 

PR-4 Low 500 AGL-12,000 MSL 24 3.00 4 0.50 

PR-4 High 12,000 MSL-FL180 28 3.50 22 2.75 

PR-4 ATCAA FL180-FL260 32 4.00 20 2.50 

Gateway W FL180-FL260 (2009) 13 1.63 37 4.63 

Gateway E FL180-FL260 (2009) 25 3.13 71 8.88 

Gap A Low  500 AGL-12,000 MSL 4 0.50 2 0.25 

Gap A High  12,000 MSL-FL180 6 0.75 3 0.38 

Gap A ATCAA  FL180-FL260 14 1.75 8 1.00 

Gap B Low  500 AGL-12,000 MSL 6 0.75 0 0.00 

Gap B High  12,000 MSL-FL180 11 1.38 3 0.38 

Gap B ATCAA  FL180-FL260 37 4.63 20 2.50 

Gap C Low  500 AGL-12,000 MSL 5 0.63 11 1.38 

Gap C High  12,000 MSL-FL180 12 1.50 11 1.38 

Gap C ATCAA  FL180-FL260 18 2.25 12 1.50 
1.  Traffic counts include IFR arrivals and departures to airports under the airspace as well as transiting IFR aircraft. 
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Figure 3.1-4.  MTRs in the Vicinity of the Proposed PRTC 



Final 
November 2014 

 

 Powder River Training Complex EIS 
Page 3-14 3.0 Affected Environment 

3.1.3.4.1 VICTOR AIRWAYS 

Victor Airways are “highways in the sky” and are used by aircraft to transit between navigational aids.  
Victor Airways are designated on aeronautical charts with the letter “V” (hence Victor).  Victor Airways, 
sometimes referred to as Victor Routes, are Class E airspace extending typically from 1,200 feet AGL to 
FL180.  The width of the victor corridor depends on the distance from the navigational aids (such as VHF 
omnidirectional radio ranges [VORs]). When VORs are less than 102NM from each other, the Victor 
airway extends 4NM on either side of the center line (8NM total width). When VORs are more than 
102NM from each other, the width of the airway in the middle increases. The width of the airway 
beyond 51NM from a navigational aid (navaid) is 4.5 degrees on either side of the center line between 
the two navaids (at 51NM from a navaid, 4.5 degrees from the centerline of a radial is equivalent to 
4NM). The maximum width of the airway is at the middle point between the two navaids. This is when 
4.5 degrees from the center radial results in a maximum distance for both navaids.  Victor Airways and 
Jet Routes are presented on Figure 3.1-5. 

The PRTC MOAs are designed to avoid most Victor Airways during day-to-day training operations.  Three 
Victor Airways are coincident with the proposed Gap MOAs.  The proposed Gap MOAs have a shape to 
reflect the navaid capabilities along the Victor Routes. The Gap MOAs are proposed for use during LFEs 
for 1 to 3 days a maximum of once per quarter for a total of not more than 10 days per year.  The three 
Victor Airway/Gap MOA routes and Victor Airway adjacent to the proposed PRTC are: 

• V-254, between Gillette, Wyoming (WY) and Miles City, Montana (MT), is the proposed Gap A 
MOA, which would be scheduled not more than 10 days per year.  V-254 has en route obstacles 
which reach 4,800 feet MSL.  V-254 has a traffic count of approximately three flights per day 
(Table 3.1-2). 

• V-491, between Dickinson, North Dakota (ND) and Rapid City, South Dakota (SD), is the proposed 
Gap C MOA, which would be scheduled not more than 10 days per year.  V-491 has en route 
obstacles which reach 3,700 feet MSL.  V-491 has a traffic count of approximately four flights per 
day (Table 3.1-2).   

• V-120, between Miles City, MT and Dupree, SD, is the proposed Gap B MOA, which would be 
scheduled not more than 10 days per year.  V-120 has a minimum en route altitude of 9,000 feet 
MSL.  V-120 is a primary route running from Minneapolis westward and is utilized by pilots 
seeking to fly below Class A airspace; the route has a lower minimum en route altitude across the 
northern Rockies (personal communication, Payne 2008).  V-120 has a traffic count of 
approximately three flights per day (Table 3.1-2). 

• V-247, between Sheridan, WY and Billings, MT. The proposed PR-1C and PR-1D MOAs were 
adjusted to avoid V-247.  V-247 has en route obstacles that reach 9,600 feet MSL.   

• V-86, between Billings, MT and Rapid City, SD, traverses the southern border of the proposed 
PR-1B MOA and crosses under the Gateway West ATCAA.  V-86 has en route obstacles that reach 
4,500 feet MSL.   

One explanation for the relatively low Victor Route traffic counts could be the limited radar coverage, and, 
in some cases, limited radio coverage in portions of the ROI.  Civil pilots in the region typically use direct 
routing with GPS instead of flying on Victor Routes. 

As previously indicated, the proposed PRTC was laid out to avoid as many Victor Routes as possible.  This 
places additional Victor segments outside the proposed PRTC.  These segments include V-465 between 
Billings and Miles City, V-2 between Miles City and Dickinson, V-169 between Bismarck and Rapid City, 
V-536 between Gillette and Sheridan, and V86-611 between Sheridan and Billings. 
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Figure 3.1-5.  Victor and Jet Routes Associated with the Proposed PRTC 
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3.1.3.4.2 JET ROUTES 

Jet routes are designated highways in Class A airspace for high altitude traffic above FL180.  These 
routes are used by commercial aviation operators that fly under IFR control by the three FAA ARTCC 
centers (Minneapolis, Salt Lake City, or Denver).  Figure 3.1-3 demonstrates the three ARTCC areas as 
they relate to the proposed PRTC.  While the minimum en route altitude for many of these commercial 
routes is FL180, the majority of flight activity on these routes is at altitudes above FL260 and up 
to FL450.  The PRTC proposal does not include military training above FL260. 

3.1.3.4.3 AIRPORTS AND AIRFIELDS 

Multiple public airports and private airfields are located under the proposed PRTC.  Figure 3.1-6 presents 
the public airports.  Table 3.1-3 lists the public airports and based aircraft under or near each of the 
proposed PRTC MOAs as of February 2010.  Table 3.1-4 provides comparable information for the 
identified private airfields under or near each of the proposed PRTC MOAs.  Table 3.1-5 summarizes the 
number of public airports and private airfields associated with, and those under, the proposed PRTC 
MOAs and associated Gap MOAs.  Table 3.1-6 provides reported operation information for public 
airports under or near each proposed PRTC MOA.  Table 3.1-6 includes the rounded up estimated daily 
2014 operations for airports under the proposed MOAs and the average estimated daily operations 
during the time the proposed PRTC MOAs would be scheduled.  Table 3.1-7 presents data for private 
airfields with estimated annual operations based on extrapolations from public airport operations per 
based aircraft.  Annual operations for private airfields under the proposed airspace are estimated by 
calculating the reported total based aircraft on public airports under the proposed airspace, calculating 
the reported annual operations for the public airports, and dividing the annual operations by the 
number of based aircraft.  This produces an annual estimate of 440 operations per private airfield based 
aircraft used in the DEIS and is used in this Final EIS (FEIS).  The estimated private airfield annual 
operations in Table 3.1-7 are the regions annual average operations per based aircraft at public airports 
multiplied by the number of based aircraft reported at the private airfield.  Table 3.1-7 includes 
comparable daily operations for airfields and potentially impacted daily operations during proposed 
PRTC scheduling.   

Three public airports underlie the proposed PR-1A/B/C/D MOA airspace:  Fairgrounds, Colstrip, and the 
St. Labre, MT.  Colstrip has controlled airspace above 700 feet AGL associated with its operation.  
Table 3.1-8 presents the instrument approaches for Colstrip Airport during the first four months of 2009.  
These data demonstrate that a typical month would average one to two instrument flights per day into 
Colstrip Airport.  Private airfields under the airspace are shown in Table 3.1-4 with their total estimated 
annual operations shown in Table 3.1-7. 

Table 3.1-9 sums the estimated existing daily flight operations in the proposed PRTC MOAs.  Table 3.1-9 
details the average daily traffic under any proposed airspace and the average daily traffic potentially 
affected by MOA scheduling in the Powder River 1A (PR-1A), 1B, 1C, and 1D MOAs.   

Two public airports underlie the existing Powder River A/B MOAs and the proposed Powder River 2 
(PR-2) MOAs:  Broadus and Belle Creek Airports in Montana.  Several private airfields also underlie the 
PR-2 MOA:  Laird Ranch, Castleberry, Sikorski Ranch, and Lanning Ranch Airports in Montana and Camp 
Crook and Sky Ranch in South Dakota.  There is no controlled airspace associated with any of these 
public or private operations.  Aeronautical charts reflect that the floor of the MOA is restricted to 
1,500 feet AGL in the vicinity of Public Use Airports (listed in the FAA Airport Facilities Directory). Private 
airports will not have the 1,500-foot exclusions listed on FAA charts.  
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Figure 3.1-6.  Public Airports Under and Near the Proposed PRTC Airspace 
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Table 3.1-3.  Public Airports and Based Aircraft 

Location1 
Airport 

(Proposed MOA) State 
Airport 

Designation Elevation Tower 

Fixed 
Base 

Operator 

Total 
Based 

Aircraft2 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

 Proposed PR-1A, PR-1B3, PR-1C, or PR-1D MOAs Associated Public Airports and Based Aircraft  

N Billings (1A) MT BIL 3,652 Yes Yes 167 91 59 11 6 0 0 

U Colstrip (1A) MT M46 3,428 No No 11 11 0 0 0 0 0 

N Fort Smith (1A) MT 5U7 3,242 No No 0 0 0 0 0 0 0 

U Hardin(1A) MT F02 2,911 No No 7 7 0 0 0 0 0 

N Sheridan (1B) WY SHR 4,021 No Yes 98 69 21 2 4 0 2 

N Tillitt Field (1A) MT 1S3 2,729 No Yes 24 24 0 0 0 0 0 

Total Under and Near Proposed PR-1A/B/C/D MOAs 307 202 80 13 10 0 2 

Total Under Proposed PR-1A/B/C/D MOAs 18 18 0 0 0 0 0 

 Proposed PR-2 MOA Associated Public Airports and Based Aircraft  

U Belle Creek4 MT 3V7 3,678 No No NR 3 0 0 0 0 1 

U Broadus MT 00F 3,282 No No 1 1 0 0 0 0 0 

N Gillette WY GCC 4,364 Yes Yes 52 45 6 1 0 0 0 

Total Under and Near Proposed PR-2 MOA 53 46 6 1 0 0 0 

Total Under Proposed PR-2 MOA 1 1 0 0 0 0 0 

 Proposed PR-35 MOA Associated Public Airports and Based Aircraft  

U Baker MT BHK 2,981 No Yes 25 21 2 0 2 0 0 

N Beach ND 20U 2,756 No No 8 8 0 0 0 0 0 

U Bowman ND BPP 2,958 No Yes 16 14 2 0 0 0 0 

U Ekalaka6 MT 97M 3,503 No No 3 3 0 0 0 0 0 

U Harding-Buffalo SD 9D2 2,891 No No 5 5 0 0 0 0 0 

N Miles City MT MLS 2,630 No No 20 18 2 0 0 0 0 

Total Under and Near Proposed PR-3 MOA 77 69 6 0 2 0 0 

Total Under Proposed PR-3 MOA 49 43 4 0 2 0 0 

continued on next page… 
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Table 3.1-3.  Public Airports and Based Aircraft 

Location1 
Airport 

(Proposed MOA) State 
Airport 

Designation Elevation Tower 

Fixed 
Base 

Operator 

Total 
Based 

Aircraft2 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

 Proposed PR-46 MOA  Associated Public Airports and Based Aircraft  
N Bismarck ND BIS 1,661 Yes Yes 93 48 20 8 2 15 0 
U Bison SD 6V5 2,791 No No 10 10 0 0 0 0 0 
N Dickinson ND DIK 2,592 No Yes 21 18 2 1 0 0 0 
U Elgin4 ND Y71 2,355 No No 2 0 0 0 0 0 0 
N Faith SD D07 2,584 No Yes 7 7 0 0 0 0 0 
N Glen Ullin ND D57 2,091 No No 7 6 0 0 0 0 1 
U Hettinger ND HEI 2,706 No Yes 23 22 1 0 0 0 0 
U Lemmon SD LEM 2,573 No Yes 12 12 0 0 0 0 0 
N Mandan ND Y19 1,944 No Yes 79 75 3 0 1 0 0 
U McIntosh7 SD 8D6 2,251 No No 0 0 0 0 0 0 0 
U Mott ND 3P3 2,413 No No 9 8 0 0 1 0 0 

Total Under and Near Proposed PR-4 MOA 263 206 26 9 4 15 1 
Total Under Proposed PR-4 MOA 56 52 1 0 1 0 0 

 Proposed Gateway East and West ATCAAs Associated Public Airports and Based Aircraft  
U Belle Fourche SD EFC 3,191 No Yes 29 24 1 0 0 0 4 
U Black Hills SD SPF 3,933 No Yes 72 65 4 0 0 0 3 
U Hulett WY W43 4,264 No No 2 2 0 0 0 0 0 
N Newcastle WY ECS 4,176 No No 8 7 0 0 0 0 1 
N Rapid City SD RAP 3,204 Yes Yes 111 70 31 8 1 0 1 
U Sturgis SD 49B 3,255 No Yes 25 23 2 0 0 0 0 
U Upton8 WY 83V 4,290 No No 0 0 0 0 0 0 0 

Total Under and Near Proposed Gateway ATCAA 247 191 38 8 1 0 9 
Total Under Proposed Gateway ATCAA 128 114 7 0 0 0 7 

Notes: 1. U = Under; N = Near 
 2. NR = none reported. 
 3. Proposed PR-1B includes Gap A data. 
 4. No data available as of 2/6/2014 from fltplan.com; source material from skyvector.com as of 6 February 2014 
 5. Proposed PR-3 includes Gap B data. 
 6. Proposed PR-4 includes Gap C data 
 7. No data available as of 2/6/2014 from fltplan.com; source material from skyvector.com as of 7 March 2013 
 8. No data available as of 2/6/2014 from fltplan.com; source material from skyvector.com as of 6 February 2014 
Source: Source material (2014) from fltplan.com  
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Table 3.1-4.  Private Airfields and Based Aircraft 

Location1 Airfield State Designation Elevation Tower 

Fixed 
Base 

Operator 

Total 
Based 

Aircraft2 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

 Proposed PR-1A, PR-1B, PR-1C, or PR-1D MOAs3 Associated Private Airfield and Based Aircraft  

N 
Ruff (Custer)  
(1A) 

MT MT34 2,740 No No 1 1 0 0 0 0 0 

U 
St. Labre (Ashland)  
(1B) 

MT 3U4 2,909 No No NR 0 0 0 0 0 0 

N 
Xingu (Dayton)  
(1B) 

WY 99WY 4,340 No No NR 0 0 0 0 0 0 

Total Under and Near Proposed PR-1A/B/C/D MOAs 1 1 0 0 0 0 0 
Total Under Proposed PR-1A/B/C/D MOAs NR 0 0 0 0 0 0 

 Proposed PR-2 MOA Associated Private Airfield and Based Aircraft  
U Lanning (Alzada) MT MT50 3,995 No No 1 1 0 0 0 0 0 
U Laird Ranch (Ekalaka) MT MT05 3,462 No No 3 2 1 0 0 0 0 
U Sky Ranch (Camp Crook) SD SD33 3,200 No No 3 2 1 0 0 0 0 
N Madsen (Gillette) WY WY65 4,500 No No 3 3 0 0 0 0 0 

Total Under and Near Proposed PR-2 MOA 10 8 2 0 0 0 0 
Total Under Proposed PR-2 MOA 7 5 2 0 0 0 0 

 Proposed PR-3 MOA4 Associated Private Airfield and Based Aircraft  
N Boyd (Golva) ND 0NA9 2,750 No No 1 1 0 0 0 0 0 
U Castleberry (Ekalaka) MT MT45 3,373 No No 1 1 0 0 0 0 0 
U Dilse (Scranton) ND NA98 2,878 No No 3 2 0 0 0 0 1 
U Hagen (Reeder) ND 14ND 2,810 No No 1 1 0 0 0 0 0 
N Hollstein (Wilbaux)6 MT MT20 2,778 No No NR 0 0 0 0 0 0 
U Sikorski Ranch (Ekalaka) MT MT74 3,330 No No 2 2 0 0 0 0 0 

N 
Sunday Creek 
(Miles City) 

MT MT29 2,490 No Yes 6 6 0 0 0 0 0 

U Swenson (Belfield) ND ND29 2,900 No No 1 1 0 0 0 0 0 

U 
Tennant Ranch 
(Camp Crook) 

SD SD76 3,090 No No 1 1 0 0 0 0 0 

Total Under and Near Proposed PR-3 MOA 16 15 0 0 0 0 1 
Total Under Proposed PR-3 MOA 9 8 0 0 0 0 1 

continued on next page… 
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Table 3.1-4.  Private Airfields and Based Aircraft 

Location1 Airfield State Designation Elevation Tower 

Fixed 
Base 

Operator 

Total 
Based 

Aircraft2 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

 Proposed PR-4 MOA5 Associated Private Airfield and Based Aircraft  
N Chase (Hebron) ND 6NA5 2,140 No No 3 3 0 0 0 0 0 
U Dorsey (Glad Valley) SD 1SD0 2,350 No No 2 2 0 0 0 0 0 
N Fitterer (Glen Ullin)6 ND 06ND 2,180 No No NR 0 0 0 0 0 0 
N Jurgens6 ND 75ND 2,370 No No NR 0 0 0 0 0 0 
U VIG Limousin (Faith) SD 1SD4 2,552 No No 1 1 0 0 0 0 0 

Total Under and Near Proposed PR-4 MOA 6 6 0 0 0 0 0 
Total Under Proposed PR-4 MOA 3 3 0 0 0 0 0 

 Proposed East and West Gateway ATCAAs Associated Private Airfield and Based Aircraft  
U Barber (Enning) SD SD98 2,655 No No 1 1 0 0 0 0 0 

U 
Bruch Airfield  
(Sturgis) 

SD SD35 2,980 No No 1 1 0 0 0 0 0 

U 
Bruch Ranch  
(Sturgis) 

SD SD24 3,070 No No 3 1 0 0 0 0 2 

U Ipy Ranch (Hulett) WY WY14 3,960 No No 1 1 0 0 0 0 0 
U Keyhole (Moorcroft) WY 01WY 4,250 No No 1 1 0 0 0 0 0 

N 
Paradise Valley  
(Nemo) 

SD 2SD0 4,500 No No 3 3 0 0 0 0 0 

U 
Running Colors 
(Rapid City) 

SD 3SD6 2,920 No No 1 1 0 0 0 0 0 

U 
Taylor Field  
(Sundance) 

WY WY55 4,950 No No 1 1 0 0 0 0 0 

U VIG (Opal) SD SD72 2,600 No No 2 2 0 0 0 0 0 
Total Under and Near Proposed Gateway ATCAA 14 12 0 0 0 0 2 

Total Under Proposed Gateway ATCAA 11 9 0 0 0 0 2 
Notes: 1. U = Under; N = Near 
 2. NR = None reported 
 3. Proposed PR-1B includes Gap A 
 4. Proposed PR-3 includes Gap B 
 5. Proposed PR-4 includes Gap C 
 6. Source material from skyvector.com; FAA information effective 7 March 2013 
Source: Source material from airnav.com FAA information effective 11 Feb 2010 unless otherwise noted 
  



 
 

 

Pow
der River Training Com

plex EIS 
Page 3-22 

3.0 A
ffected Environm

ent 

F
in

a
l 

N
o
v
e
m

b
e
r 2

0
1
4
 

Table 3.1-5.  Summary of Public Airports, Private Airfields, and Based Aircraft 

Proposed Airspace 
Total Airports 
and Airfields 

Total Based 
Aircraft 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

PR-1A, PR-1B, PR-1C, and PR-1D MOA/ATCAA1  
Public Airport Totals Under and Near PR-1A 6 307 202 80 13 10 0 2 
Public Airport Totals Under PR-1 Complex 2 18 18 0 0 0 0 0 
Private Airfield Totals Under and Near PR-1 Complex 3 1 1 0 0 0 0 0 
Private Airfield Totals Under PR-1 Complex 1 0 0 0 0 0 0 0 
PR-2 MOA/ATCAA 
Public Airport Totals Under and Near PR-2 3 53 46 6 1 0 0 0 
Public Airport Totals Under PR-2 2 1 1 0 0 0 0 0 
Private Airfield Totals Under and Near PR-2 2 4 4 0 0 0 0 0 
Private Airfield Totals Under PR-2 1 1 1 0 0 0 0 0 
PR-3 MOA/ATCAA2 
Public Airport Totals Under and Near PR-3 6 77 69 6 0 2 0 0 
Public Airport Totals Under PR-3 4 49 43 4 0 2 0 0 
Private Airfield Totals Under and Near PR-3 11 22 19 2 0 0 0 1 
Private Airfield Totals Under PR-3 8 15 12 2 0 0 0 1 
PR-4 MOA/ATCAA3 
Public Airport Totals Under and Near PR-4 11 263 206 26 9 4 15 1 
Public Airport Totals Under PR-4 6 56 52 1 0 1 0 0 
Private Airfield Totals Under and Near PR-4 5 6 6 0 0 0 0 0 
Private Airfield Totals Under PR-4 2 3 3 0 0 0 0 0 
Proposed Gateway ATCAAs (included in Modified Alternatives A, B, C) 
Public Airport Totals  
Under and Near Proposed Gateway ATCAAs 

7 247 191 38 8 1 0 9 

Public Airport Totals  
Under Proposed Gateway ATCAAs 

5 128 114 7 0 0 0 7 

Private Airfield Totals  
Under and Near Proposed Gateway ATCAAs 

9 14 12 0 0 0 0 2 

Private Airfield Totals  
Under Proposed Gateway ATCAAs 

8 11 9 0 0 0 0 2 

continued on next page… 
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Table 3.1-5.  Summary of Public Airports, Private Airfields, and Based Aircraft 

Proposed Airspace 
Total Airports 
and Airfields 

Total Based 
Aircraft 

Aircraft Type 
Single 
Engine 

Multi 
Engine Jet Helicopter Military 

Glider/ 
Ultralight 

Totals 

Total Airports, Airfields, and Based Aircraft  
Under and Near the Proposed MOA/ATCAA Airspace  

47 733 553 120 23 16 15 4 

Total Airports, Airfields, and Based Aircraft  
Under the Proposed MOA/ATCAAs 

26 143 130 7 0 3 0 1 

Total Airports, Airfields, and Based Aircraft  
Under and Near Gateway ATCAAs 

16 261 203 38 8 1 0 11 

Total Airports, Airfields, and Based Aircraft  
Under Gateway ATCAAs 

13 139 123 7 0 0 0 9 

Total Airports, Airfields, and Based Aircraft  
Under and Near the Proposed Airspace 

63 994 756 158 31 17 15 15 

Total Airports, Airfields, and Based Aircraft  
Under Proposed Airspace 

39 282 253 14 0 3 0 10 

Notes: 1. PR-1A includes Gap A. 
 2. PR-3 includes Gap B. 
 3. PR-4 includes Gap C. 
Source: From Tables 3.1-3 and 3.1-4 
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Table 3.1-6.  Public Airports and Estimated Annual Operations Associated With the Proposed PRTC 

Location1 Airport 

Total Annual 
Operations6 

(2010) 

Total Annual  
Operations7 

(2014) 

Estimated Daily 
Operations of Airports 

Under PRTC8 MOAs 
(2014) 

Daily Operations* 
Under MOAs 

Potentially Affected9 
(2014) 

PR-1 MOA/ATCAA2   
N Billings  92,319 86,505 0 0 
U Colstrip 5,750 3,233 9 6 
N Fort Smith 31,000 3,076 0 0 
U Hardin 6,600 5,579 16 10 
N Tillitt Field  9,170 8,030 0 0 
N Sheridan 41,832 36,865 0 0 

Totals Under MOAs 158,771 143,289 25 16 
PR-2   

U Belle Creek3 550 550 2 2 
U Broadus 5,350 5,371 16 10 
N Gillette 22,218 19,345 0 0 

Totals Under MOAs 28,118 25,266 18 12 
PR-3 MOA/ATCAA4   

U Baker 7,000 7,039 20 12 
N Beach 1,170 1,147 0 0 
U Bowman 4,140 4,849 14 9 

U(Gap B) Ekalaka 2,028 2,555 7 5 
U(Gap B) Harding-Buffalo 2,300 888 3 2 

N Miles City 11,200 11,315 0 0 
Totals Under MOAs 27,838 27,793 44 28 

PR-4 MOA/ATCAA5   
N Bismarck 46,472 50,370 0 0 
U Bison 5,500 2,920 8 5 
N Dickinson 8,673 10,585 0 0 
U Elgin 160 210 1 1 
N Faith 2,700 1,356 0 0 
N Glen Ullin 860 864 0 0 
U Hettinger 4,450 4,849 14 9 

continued on next page… 
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Table 3.1-6.  Public Airports and Estimated Annual Operations Associated With the Proposed PRTC 

Location1 Airport 

Total Annual 
Operations6 

(2010) 

Total Annual  
Operations7 

(2014) 

Estimated Daily 
Operations of Airports 

Under PRTC8 MOAs 
(2014) 

Daily Operations* 
Under MOAs 

Potentially Affected9 
(2014) 

U Lemmon 12,500 5,579 16 10 
N Mandan 24,740 24,820 0 0 
U McIntosh 70 70 1 1 
U Mott 1,690 1,877 6 4 

Totals Under MOAs 107,815 103,500 46 30 
Proposed Gateway ATCAAs   

U Belle Fourche 12,112 4,954 14 0 
U Black Hills 27,600 13,870 38 0 
U Hulett 400 2,816 8 0 
N Newcastle 4,500 2,555 0 0 
N Rapid City 40,896 39,785 0 0 
U Sturgis 23,000 12,775 35 0 
U Upton 8 50 1 0 

Totals Under MOAs 108,516 76,805 NA10 NA10 
Grand Totals Under MOA Airspace 431,058 376,653 133 86 

Modified Alternative A Total11 87 56 
Modified Alternative B Total12 108 70 
Modified Alternative C Total 87 56 

Notes: 1. N = Near; U = Under 
 2. PR-1 Includes Gap A data. 
 3. Database effective date:  02 July 2009 from fltplan.com 
 4. PR-3 includes Gap B data. 
 5. PR-4 includes Gap C data. 
 6. Based on the most recent available information as of 2010; FAA information effective dates vary. 
 7.  Based on most recent available information as of January 30, 2014; FAA information effective dates vary.  
  FAA information for each airport was the most current information available from airnav.com for the two annual periods shown in this table. 
 8. Reported annual operations divided by 365. 
 9. Sixty percent of daily operations. 
 10. NA – Not under MOA airspace. 
 11. Modified Alternative A does not include PR-4 Low MOA. 
 12. Modified Alternative B includes PR-4 Low MOA. 
 * Estimated portion of average daily traffic that occurs during the time the overlying MOA is scheduled. 
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Table 3.1-7.  Private Airfields and Estimated Annual Operations 
Associated With the Proposed PRTC 

Location1 Airport 

Total Annual 
Operations2,3 

(2010) 

Total Annual 
Operations2,4 

(2014) 

Estimated Daily 
Operations of 

Airfields Under 
PRTC MOAs6 

(2014) 

Daily 
Operations 

Under MOAs 
Potentially 
Affected7 

PR-1 MOA/ATCAA2   
N Ruff (Custer) (1A) 440 440 0 0 
U St. Labre3 (Ashland) (1B) 600 600 2 2 
N Xingu (Dayton) (1B) 440 440 0 0 

Totals Under PR-1 MOAs 1,440 1,440 2 2 
PR-2   

U Laird Ranch (Ekalaka) 1,320 1,320 4 3 
U Lanning (Alzada) 440 440 2 2 
N Madsen (Gillette) 1,320 1,320   
U Sky Ranch (Camp Crook) 1,320 1,320 4 3 

Totals Under PR-2 MOAs 1,760 1,760 2 2 
PR-3 MOA/ATCAA   

N Boyd (Golva) 440 440 0 0 
U Castleberry (Ekalaka) 440 440 2 2 
U Dilse (Scranton) 1,320 1,320 4 3 
U Hagen (Reeder) 440 440 2 2 
N Hollstein (Wilbaux) 880 880   
      

U Sikorski Ranch (Ekalaka) 880 880 3 2 
      

N Sunday Creek (Miles City) 2,640 2,640   
U Swenson (Belfield) 440 440 2 2 
U Tennant Ranch (Camp Crook) 440 440 2 2 

Totals Under PR-3 MOAs 10,560 7,920 23 19 
PR-4 MOA/ATCAA   

N Chase (Hebron) 1,320 1,320   
U Dorsey (Glad Valley) 880 880 3 2 
N Fitterer (Glen Ullin) 440 NR5   
N Jurgens (Taylor) 440 NR5   
U VIG Limousin (Faith) 440 440 2 2 

Totals Under PR-4 MOAs 3,520 2,640 5 4 
Gateway ATCAAs   

U Barber (Enning) 440 440 2  
U Bruch Airfield (Sturgis) 440 440 2  
U Bruch Ranch (Sturgis) 1,320 1,320 4  
U Ipy Ranch (Hulett) 440 440 2  
U Keyhole (Moorcroft) 1,612 1,612 5  
N Paradise Valley (Nemo) 1320 1320   
U Running Colors (Rapid City) 440 440 2  
U Taylor Field (Sundance) 440 440 2  
U VIG (Opal) 880 880 3  

continued on next page… 
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Table 3.1-7.  Private Airfields and Estimated Annual Operations 
Associated With the Proposed PRTC 

Location1 Airport 

Total Annual 
Operations2,3 

(2010) 

Total Annual 
Operations2,4 

(2014) 

Estimated Daily 
Operations of 

Airfields Under 
PRTC MOAs6 

(2014) 

Daily 
Operations 

Under MOAs 
Potentially 
Affected7 

Totals Under Gateway ATCAAs 22 0 

Grand Totals Under MOA Airspace 32 27 

Modified Alternative A Total8 27 23 

Modified Alternative B Total9 30 25 

Modified Alternative C Total 27 23 
Notes:  1.  N = Near;  U = Under 
 2. Estimated based on average of 440 annual operations per based aircraft reported at public airports under the  
  proposed airspace. 
 3.  Based on most recent available information as of 2010; FAA information effective dates vary 
 4. Based on most recent available information as of January 30, 2014; FAA information effective dates vary  
 5.  NR = None Reported 
 6. Estimated annual operations divided by 365 
 7. Sixty percent of daily operations rounded up 
 8. Modified Alternative A does not include PR-4 Low MOA. 
 9. Modified Alternative B includes PR-4 Low MOA. 
Source material:  FAA information effective 29 January 2013 from airnav.com 

Table 3.1-8.  Instrument Approaches Into Colstrip Airport 

 Commercial Air Taxi 
General 
Aviation Military Total Monthly 

April 2009 0 35 5 2 42 
March 2009 0 14 2 2 18 
February 2009 0 16 4 1 21 
January 2009 0 25 5 4 34 

Table 3.1-9 sums the estimated existing daily flight operations in the proposed PRTC MOAs. Average 
daily traffic within the proposed PR-2 MOA from 500 feet AGL to 17,999 feet MSL during the proposed 
PRTC schedule is approximately 18 flights.  The proposed PR-3 MOA overlies two public airports with 
associated controlled airspace above 700 feet AGL:  Baker, MT and Bowman, ND.  Four private airfields 
underlie the proposed PR-3 MOA:  Dilse, Folske, McGee, and Swenson, ND.  Average daily traffic count 
transiting the proposed PR-3 MOA from 500 feet AGL to 17,999 feet MSL is estimated to be 46 flights 
(Table 3.1-9).  There are two public airports beneath the proposed PR-4 MOA with controlled airspace 
above 700 feet AGL:  Lemmon and Hettinger, ND.  Smaller public airports which underlie the airspace 
include Bison and McIntosh, SD; and Mott and Elgin, ND.  Average flight traffic count in the proposed 
MOA from 500 feet AGL to 17,999 feet MSL is approximately 41 (Table 3.1-9).  The proposed Gap B MOA 
overlies the Ekalaka, MT and Harding County, SD public airports.  The proposed Gap C MOA overlies the 
two private airfields of Carr, SD, and Hagen, ND. Airports under the Gap MOAs would not be overflown 
except during the not more than 10 days per year of LFEs. 

Public airports and private airfields under the proposed PRTC generally support small communities, 
ranches, agricultural applications, medical services, cloud seeding (where permitted), oil and gas 
exploration, and recreation, including hunting.  The larger regional airports outside the proposed PRTC 
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include regularly scheduled airline service at Billings, MT; Bismarck, ND; and Rapid City, SD.  Other 
airports on the periphery of the proposed PRTC have had intermittent commercial flight services. 

Public airports and private airfields under and near to the proposed MOAs had approximately 723 based 
aircraft reported in February 2010 (see Tables 3.1-3 and 3.1-4).  Of these based aircraft, 153 were 
reported at public airports or private airfields under the proposed PRTC MOAs.  There were 5 reported 
aircraft based at public airports under the existing Powder River A or B MOAs (Table 3.1-3). 

Glider operations occur infrequently at the Belle Fourche, 
SD airport, but no soaring club or organized group utilizes 
the airport.  The Black Hills Soaring Club previously 
operated out of the airport on a regular basis, but has 
recently moved operations south to the Hot Springs airport.  
Gliders prefer to fly in Class E airspace.  Techniques for 
seeing and avoiding other aircraft are a required practice, 
especially when joining, soaring, and ridge soaring.  Gliders 
that are not transponder equipped generally monitor 
applicable frequencies to allow others to know of their 
location and intentions while in-flight.  Sky diving 
operations occur infrequently at a few of the small airports 
under the proposed airspace; no organized groups maintain a club or regularly schedule sky diving 
events. 

3.1.3.5 OTHER CIVIL OPERATIONS 
Commercial and general aviation throughout the ROI is diversified.  Flight activities include airline 
operations, cargo, aerial agricultural application, air charter, flight instruction, air ambulance, flying 
doctors, recreational flying, law enforcement, wildlife aerial surveillance, predator control, aerial 
photographic mapping, fire surveillance, fire suppression, and tourism.  

This section identifies representative users of the airspace in the area potentially affected by the 
Proposed Action or any alternative.  These examples are not all-inclusive but demonstrate the level and 
diversity of flight activity in southeastern Montana, southwestern North Dakota, northwestern South 
Dakota, and northeastern Wyoming.   

3.1.3.5.1 COMMERCIAL CARRIERS IN THE ROI 

The PRTC proposal does not include airspace above FL260. Section 3.1.3.3.3 summarizes airport 
activities. This section describes the activity of commercial carriers within the ROI. The PRTC proposal 
does not include airspace above FL260, so overflying commercial traffic would not be affected. There 
are no public airports with scheduled commercial flights under the proposed PRTC airspace. 

Other Commerce 
Regional air cargo service is provided by United Parcel Service and Federal Express.  Typical cargo is time 
sensitive and related to mechanical parts, medical supplies, or legal documents. 

Utility companies have aviation departments which fly power line and pipeline patrols monthly to 
quarterly at low altitudes below 6,000 feet MSL (approximately 2,000 feet AGL).  Contractor and 
engineering firms and states perform aerial county mapping at low altitudes.  Weather modification 
flights, such as those in North Dakota, have to rapidly respond to appropriate meteorological conditions 
to fulfill rainfall enhancement contracts.  Fixed Base Operators are businesses on airports which provide 
one or more aeronautical services.  These services can be aircraft maintenance, flight instruction, aerial 
surveillance, aircraft fuel sales, aerial photo, aircraft rental, flight information, and other related 

 
The Broadus Airport is on the edge of the 
existing Powder River A MOA. 
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services.  Fixed Base Operators are listed by airport under each proposed PRTC MOA in Tables 3.1-3 and 
3.1-4.  Aircraft based at airports in the ROI which do not have Fixed Base Operators typically transit to 
Fixed Base Operator airports for routine service. 

Air taxi and air charter services operate throughout the ROI.  Air taxi firms provide charters for 
businesses, hunters, fishermen, medical staff and others.  Most charter aircraft are twin-engine 
propeller or medium business jet aircraft with GPS and very high frequency omnidirectional radio 
range/instrument landing system (ILS) navigational equipment.  These aircraft usually operate IFR and 
are included in Table 3.1-2.  Regular air taxi services include student transport contracts with, for 
example, the North Dakota School for Deaf, to take students to and from home for weekends.  Transient 
charter companies use regional airports for fuel stops and other servicing. 

3.1.3.5.2 AGRICULTURE, GAME MANAGEMENT, AND RECREATION 

Farm operation flights typically use VFR and fly direct routes and altitudes for efficiency.  Agricultural 
flight activities with aircraft and helicopters support farming operations with aerial application of 
herbicide, insecticide, fungicide, and other crop protection.  An estimated 40 aerial application private 
and commercial firms are located on both public airports and private airfields within the ROI.  Aerial 
application firms operate aircraft within the ROI with an estimated annual total of 10,000 annual aircraft 
operations.  The trade area for spraying is typically 80 to 100 miles from the spraying aircraft base 
location.  Applicator flights are below 500 feet AGL.  Applications typically fly 500 feet AGL during transit 
although weather conditions could require transit flights up to 2,000 feet AGL.  Public commenters 
during the DEIS process expressed concerns that application aircraft flying to fields are low to the 
ground, at very near gross weight, and have little ability to maneuver or adjust to a random flight or 
wake turbulence of a large military aircraft. 

State Game and Fish and U.S. Fish and Wildlife Service (USFWS) flight operations include aerial 
surveillance, wetland surveys, predator control, and game counting patrols for operations.  Activities 
such as wetland surveys can only be conducted at specified weather and at altitudes to ensure year-to-
year consistency of survey data.  Most game management flights are in the 1,000 to 3,000 feet AGL 
range; although cross country flights and aerial surveillance can occur day or night to 10,000 feet MSL.  
Digital aerial photography of cities, towns, and highways are often flown at established altitudes at or 
above 2,000 feet AGL or 6,000 feet MSL.   

Pleasure flying, proficiency training, and agriculture-related flights occur throughout the ROI.  Farmers 
and ranchers conduct aerial observation of farms, cattle, fences, and predator control at altitudes below 
3,000 feet AGL.  Recreational hunting is a substantial regional industry and essentially constitutes a 
“cash crop” for ranchers, local service industries, and aircraft operating out of private airfields and public 
airports.  Flight transport of hunters before and during hunting season is a regionally important 
economic activity. 

3.1.3.5.3 EMERGENCY AND RELATED SERVICES 

Air ambulance and life flight services support rural health care facilities throughout the ROI.  Most ROI 
hospitals have access to airfields to support air emergency transport of critical patients.  Ground 
ambulances can connect with air ambulances at rural airports and transfer critical patients to regional 
medical facilities.  Air ambulance services in the region can be fixed-wing aircraft or helicopters.   

Hospitals which are part of the regional air ambulance service are normally connected to airports with 
GPS or IFR approach procedures.  Medical services include flights to transport medical personnel 
between urban and rural hospitals.  Flying doctors provide rural health care to small towns in portions of 
the ROI. Medical specialists fly from large cities to rural community hospitals usually between 8 a.m. and 
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6 p.m.  Flight operations are scheduled by the day and normally operate on IFR about 10,000 feet MSL, 
depending on weather conditions.  Aircraft are normally in the light, twin-engine class with IFR 
equipment.   

Emergency flight activities also include firefighting.  Fires from lightning or other causes can result in 
potentially damaging range fires.  In such situations, aerial spotter aircraft, aerial tankers, and 
helicopters may be employed to support ground firefighting equipment. Ellsworth AFB and the Montana 
Bureau of Land Management have a Memorandum of Understanding establishing training TFRs to 
support firefighting activity (BLM-MOU-MT925-1001 approved 7 October 2009).   

3.1.3.6 FAA AIRSPACE USAGE DATA 

This section presents FAA data of existing airspace usage within the ROI.  DEIS FAA traffic counts are for 
a representative winter period, December 1 through December 8, 2008, and for a representative spring 
to summer period, May 5 through May 12, 2009.  The FEIS updated these data with representative 
traffic counts for May 27 through June 5 and November 10 through 12, 2012.  The FEIS traffic counts 
provide recent data with 11 days and daily average flights for each of the potentially affected airspaces.  
For the purpose of this FEIS, the FAA traffic counts for the proposed PR-2 MOA represent baseline 
conditions for the Powder River A and B MOAs.  Daily flight activity in Class A airspace can be the result 
of seasonal variation, convection and re-routing, and/or flow control.  The data in Table 3.1-2 represents 
primarily IFR flights in MOAs.  VFR flights from public airports and private airfields are not all included in 
the FAA data. The VFR operations are estimated using reported public airport flight operations.  A 
representative sampling of the FAA recorded flights for the morning and afternoon periods when the 
PRTC could be scheduled was used to estimate IFR traffic.  The FAA operations are listed by altitude 
segment for the proposed PRTC airspaces.  Appendix A includes the existing hourly information 
published in the DEIS.   

The Military training in the airspace is anticipated up to 240 days per year.  This means that the 
assumption of 365 flying days per year for civilian operations overstates the number of annual flying 
days and also overestimates the number of civilian flight operations during weekdays because it does 
not account for higher use on weekends and holidays.   

Table 3.1-2 presents FAA documented ATCAA traffic by airspace up to FL260.  Table 3.1-2 traffic counts 
for the PR-2 ATCAA represent baseline conditions for the Powder River ATCAA to FL260.  FAA traffic 
counts for the Gateway West and East ATCAA baseline conditions to FL260 are reflected in Table 3.1-2.  
Baseline or existing condition FAA traffic counts for the Crossbow ATCAA are represented in Table 3.1-2 
by flight activity in the proposed PR-2 ATCAA and the proposed modified Gateway ATCAAs. 

Table 3.1-9 provides an estimate of combined MOA IFR and VFR traffic by proposed airspace.  IFR 
average daily traffic from the FAA data are rounded up from Table 3.1-2 and all annually reported 
operations from the public airports are also counted (see Table 3.1-6).  Annual operations from private 
airfields are from Table 3.1-7.   

Table 3.1-9 inherently assumes that the flights originating from or traveling to airports or airfields under 
the proposed airspace are not included in the FAA data.  This conservative assumption has the potential 
to overstate the number of aircraft operations in the respective airspaces.  Table 3.1-9 inherently also 
assumes that FAA data capture the MOA en route traffic.  This assumption potentially underestimates 
the VFR traffic in the airspace.  The use of average operations by based aircraft for each private airfield 
means that operations of some airfields are overestimated and at others are underestimated.  The 
private airfield average is based on reported public airports under the airspace and it is likely that the 
public operations are reasonably representative. 
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Table 3.1-9.  Estimated Daily Civilian Operations Potentially Affected in the 
Proposed MOAs 

Proposed  
Low and High  

MOAs 

Estimated Daily Civilian Flight Operations 

FAA IFR1 

Public Airports 
Operations 

Potentially Affected 
Under MOAs 2 

Private Airfield 
Operations 

Potentially Affected 
Under MOAs 3 

Estimated  
Total Daily Average 
Civilian Operations 

PR-1A/B/C/D  0 16 2 18 
PR-2 4 12 8 24 
PR-3  6 21 11 38 
PR-4  11 30 4 45 
Gap A 2 0 0 2 
Gap B 3 7 2 12 
Gap C 5 0 0 5 

Notes: 1. Data derived from Table 3.1-2, rounded up from summed highest daily average; 6 daily flights in PR-1A and 1C 
High MOAs not impacted during day-to-day training. 

 2. Data derived from Table 3.1-6, airports under airspace; annual (365 days) rounded up. 
 3. Data derived from Table 3.1-7, based on public airport operations per based aircraft; annual (365 days) rounded 

up. 

Table 3.1-10 presents the FAA IFR flight operations by airspace by day during morning and afternoon-
evening potential PRTC scheduling.  Public comments and FAA hourly data from Table 3.1-10 suggest 
that “Sunday fliers” are generally out enjoying the country, especially on weekends with nice weather 
conditions.  Table 3.1-10 demonstrates that military training operations on Monday through Thursday 
and Friday mornings would be expected to affect fewer than the average local flight operations.  There 
is an increased proportion of civilian fliers during weekends or holidays when the proposed PRTC MOAs 
would typically not be activated for military training. This represents a potential overstatement of the 
civilian flight operations in a MOA on a typical military training day. 

Table 3.1-10.  IFR Flight Operations by Day of Week1 

 
Total 

Daily  
% of Total 

AM  
Total 

AM  
% of Total 

PM  
Total 

PM  
% of Total 

29 May-5 June 2012 
Tue 53 0.09 33 0.09 20 0.10 
Wed 56 0.10 48 0.13 8 0.04 
Thur 38 0.06 31 0.08 7 0.03 
Fri 59 0.10 40 0.10 19 0.09 
Sat 67 0.11 37 0.10 30 0.15 
Sun 141 0.24 92 0.24 49 0.24 
Mon 78 0.13 40 0.10 38 0.19 
Tue 96 0.16 63 0.16 33 0.16 

Total 588 1.00 384 1.00 204 1.00 
10 Nov-Nov 2012 
Sat 53 0.22 23 0.20 30 0.23 
Sun 115 0.47 66 0.58 49 0.37 
Mon 78 0.32 25 0.22 53 0.40 

Total 246 1.00 114 1.00 132 1.00 
Note: 1. Does not include Gateway ATCAAs 

A series of figures from the DEIS are included in Appendix A for informational purposes.  These figures 
are based on data and flight track depictions provided by the FAA that help characterize air traffic flows 
through the ROI.  Existing airspace in the ROI is characterized by lower altitude flights, typically below 
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FL180 and often below 10,000 feet MSL.  These flights are conducted for a variety of activities ranging 
from chartered just in time delivery of machine parts or personnel to a large mining or ranching 
operation to weekend pleasure flying in the wide open spaces.  Airspace use above FL260 consists of 
relatively heavily traveled commercial routes connecting coastal and inland airport hubs. 

3.2 NOISE 
3.2.1 DEFINITION OF THE RESOURCE 
The definition of noise is simply unwanted sound.  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 ROI for noise consists of lands beneath current and proposed airspace. 

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 a 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 sound include its intensity, frequency, and duration.  These characteristics 
are discussed briefly below, and discussed in more detail in Appendix I:  

Intensity – Sound consists of minute pressure waves which 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 decibel 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. 

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 Hz 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, dB is A-weighted unless otherwise noted.  For impulsive sounds (e.g., sonic booms, 
thunder, or clapping), which have the potential to induce vibrations in objects, the “C-weighting” scale is 
used.  The C-weighting scale does not de-emphasize high and low-frequency sounds to the extent that 
A-weighting does. 

Duration – The duration of a noise event is the time between initially hearing the sound and the sound 
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,” which 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.  Noise 
metrics used in this analysis include the following:   
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• 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.   

• 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 night time 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 determine the cumulative noise energy exposure of individuals to noise resulting 
from aviation activities.  Depending on the regularity of operations, DNL is computed either as 
an annual average or for operations representing an average busy day.   

• DNLmr (Onset Rate-Adjusted Day-Night Average Sound Level) is the measure used for subsonic 
aircraft noise in such training airspace as MOAs and MTRs.  DNLmr accounts for the surprise 
effect of aircraft overflights and the sudden onset of the aircraft noise event on humans. 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.  DNLmr is computed for the busiest month of the year to 
account for the variation in the seasonal use of some airspace units.  In this EIS, DNLmr was 
calculated for an even distribution of operations across all months.  

• 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 DNLmr metric. 

• Peak overpressure, pounds per square foot (psf) is used to characterize the strength of 
impulsive noise such as sonic booms.  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. 

Please see Appendix I for additional details on noise.   

The ROI for the noise assessments includes the area underlying the proposed PRTC that is exposed to 
noise levels caused by aviation-related noise such as military training. 

3.2.2 REGULATORY SETTING 
The FAA has special expertise and authority in the area of aviation-related noise. See, e.g., 49 USC 
47501-47507 (Aviation Safety and Noise Abatement Act of 1979, as amended); 49 USC 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, that 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 generally requires the use of specific models for aviation 
noise analysis. 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. 
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FAA has defined a significant noise impact as one which would occur if analysis shows that the Proposed 
Action will cause noise sensitive areas to experience an increase in noise of DNL 1.5 dB or more at or 
above DNL 65 dB noise exposure when compared to the No-Action Alternative for the same timeframe.  
For example, FAA would consider an increase from DNL 63.5 dB to DNL 65 dB a significant impact.   

FAA Order 1050.1E also states that special consideration needs to be given to the evaluation of the 
significance of noise impacts on noise sensitive areas within 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, and 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.   

3.2.3 EXISTING CONDITIONS 
This section establishes current noise levels and discusses sources of noise with the potential to cause 
environmental impacts where aircraft dominate noise levels heard on the ground.  Noise modeling DNL 
values are calculated based on military activity in the airspace. 

3.2.3.1 SUBSONIC NOISE 
Subsonic noise in military airspace has been studied by measurement and analysis of operations and 
noise in airspaces (Frampton et al. 1993; Lucas et al. 1995), and by computer modeling of those analyses 
(Lucas and Calamia 1996).  The computer program MR_NMAP (MOA-Range NOISEMAP) was used to 
calculate subsonic aircraft noise beneath the existing Powder River airspace.   

Figure 3.2-1 is a close-up of the Powder River A/B MOAs from Figure A-9 showing the B-1 maneuvers as 
silver lined loops and curves within the Powder River A/B MOAs.  These maneuvering flights can be seen 
on Figures A-8, A-9, A-10, A-14, A-15, and A-16. 

In existing Powder River airspace, flights are typically widely dispersed within the airspace, although not 
along the airspace edges, and, over the long-term, are randomly located as depicted in Figure 3.2-1.  
Such non-predetermined or random flights are an important part of training.  Military aircrews must 
learn to be flexible, and cannot become accustomed to particular landmarks, although visual reference 
points may be used as part of individual training missions.  Over a period of time with several training 
missions, no one location under a training airspace is expected to experience substantially different 
flight activity from another, as depicted in Figure 3.2-1, locations around the edge of an airspace unit 
could be overflown less frequently than locations deeper within the airspace.  The appropriateness of 
modeling MOA flight paths and noise as random has been recently affirmed by analysis of specially-
collected radar data in Idaho airspace (Bradley et al. 2003) and noise monitoring in that same airspace 
(Fidell et al. 2003).  As a result of this wide distribution of flights, noise events heard on the ground are 
sporadic.  On some days, no aircraft would be heard, and on other days, one or more aircraft at different 
altitudes and distances could be heard.   

The airspace ROI does not segment the MOAs or ATCAAs to calculate DNL values.  For noise analysis, 
several altitude ranges, with different altitude bands, are used as appropriate for each mission flown 
(see Table 2.5-8, Table 2.6-5, and Table 2.7-5).  An aircraft at low altitude generates high noise levels 
directly under the flight path, but has a relatively short duration and a relatively narrow ground area 
affected.  A B-1 aircraft at 500 feet AGL may not be heard a mile to the side, particularly if terrain is 
between the aircraft and the receptor.  Estimates of noise levels in this document do not account for 
effects of terrain on noise propagation.  Aircraft at high altitudes generate lower maximum noise levels, 
but the noise exposure, or noise footprint, is larger than at low levels (Figure 3.2-2).  The noise 
generated by aircraft flying at high altitudes may last for over a minute and may be heard several miles 
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to either side of the flight path.  As noted in Section 3.2.1, the duration of a noise is important in 
determining its impacts.  Table 3.2-1 lists SEL values for several aircraft types at various altitudes. 

 
Figure 3.2-1.  B-1 Random Flight Paths on Powder River A/B MOAs 
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Figure 3.2-2.  Depiction of B-1 Noise Footprint at 

Lower and Higher Flight Paths 

Aircraft power settings and airspeeds vary during training missions as the aircrews adjust aircraft 
configuration to carry out training maneuvers.  For example, when a B-1 aircrew encounters a simulated 
threat, the aircrew may engage in an evasive maneuver, which typically consists of a sharp turn at high 
power settings followed by a speedy egress from the area.  During such maneuvers, the afterburner may 
be used.   

Table 3.2-1 lists separate noise levels for the afterburner power setting because noise levels are much 
higher than they are without afterburner.  Aircrews 
exercise strict discipline when using the afterburner to 
conserve fuel and to avoid unintentional supersonic 
flight.   

Afterburners are used during B-1 “fly-ups” procedures 
which simulates malfunction of the aircraft’s automatic 
terrain following systems and consists of the aircraft 
climbing very quickly to an altitude at which terrain no 
longer poses a collision threat.  This procedure is 
carried out once per sortie on average.  Known 
sensitive noise receptors such as people, animals, or 
structures are avoided where possible, because any 
such receptors located behind the aircraft when it 
starts its climb experience high noise and vibration 
levels.    
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Table 3.2-1.  Representative Onset Rate-Adjusted Sound Exposure Levels (SELr) 
Under the Flight Path for Various Aircraft Types and Flight Altitudes 

Aircraft Type 
Airspeed 
(knots) Power Setting 

Altitude (Feet AGL) 

500 1,000 2,000 5,000 10,000 20,000 
B-1 550 101% RPM 117 107 101 92 82 69 

B-1 449 A/B - 97.5% RPM 133 122 115 106 98 89 

B-52H 350 4,500 LBS/HR N/A 1001 92 82 68 56 

F-16C2 450 99% NC 113 104 98 88 80 69 

KC-135R 300 65% NF N/A 881 82 75 64 54 

Twin Engine3 160 600 LBS 81 75 70 63 53 43 

Single-Engine4 160 70% RPM 77 72 67 59 53 46 
Notes:  SEL was calculated under standard acoustic atmospheric conditions (70°F and 59 percent relative humidity) 
 1.  B-52s and KC-135s do not fly lower than 1,000 feet AGL in Powder River MOA airspace. 
 2.  F-16C with F110-GE-100 engine. 
 3.  Cessna 500 “Citation.” 
 4.  Single-Engine Fixed-Pitch Propeller-Driven. 
NC = Core Engine Fan Speed; RPM = Revolutions Per Minute; LBS/HR = Pounds Per Hour; LBS = Pounds of thrust; 
A/B = afterburner 

Military aircraft are not the only source of sound in the ROI.  Noise from military aircraft overflights is 
assessed on an absolute basis in the context of background or "ambient" noise.  Ambient noise levels in 
metropolitan, urbanized areas typically range from 60 to 70 dB whereas in quiet suburban 
neighborhoods they range from approximately 45-50 dB DNL (USEPA 1978). The vast majority of the ROI 
for this proposed action consists of rural areas in which noise levels would be less than 45 dB DNL. For 
the purpose of this study, a DNL of 'less than 45 dB' was used as the ambient level for determining 
human annoyance effects.  However, levels below 45 dB DNL are not specifically identified because 
45 dB DNL represents the level at which social surveys resulted in a finding of less than 1 percent of the 
population which would be expected to become highly annoyed (Schultz 1978; Finegold et al. 1994). 

Noise models were used to calculate aircraft-generated noise levels.  Table 3.2-2 shows aircraft-
generated noise levels under the MOAs and ATCAAs.  The noise levels under the ATCAAs are less than 
45 dB DNL.  This means that aircraft noise under the ATCAAs would not be expected to quantitatively 
affect the ambient noise conditions.  

DNLmr has been computed for aircraft noise in the areas under each current Powder River airspace unit 
and is presented in Table 3.2-2.  The analysis incorporated operations of the Ellsworth-based B-1 and 
Minot-based B-52 aircraft, as well as transient fighter aircraft (see Section 2.8.3).  The F-16C was the 
most common type of transient aircraft in the Powder River airspace and was used to represent other 
transient users of the airspace.   

Where aircraft fly at different altitudes, the aircraft noise at ground level is the combination of all the 
flights above the ground.  Table 3.2-2 and Figure 3.2-3 show the calculated total aircraft noise and 
estimated noise on the ground.  For the purposes of noise analysis, it was assumed that B-52 training 
operations would occasionally occur in the MOAs.  The noise levels reported reflect approximately 
20 percent of total B-52 operations in the Powder River airspace occurring in MOAs and approximately 
80 percent occurring in ATCAAs. 
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Figure 3.2-3.  Estimated Baseline Noise Levels in DNL Under Existing and Proposed Airspace 

With Representative Locations 
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Table 3.2-2.  Baseline Aircraft Noise Levels Under Existing Airspace 

Airspace DNLmr 

Number of Events/Day  
at a Representative Location Exceeding 

SEL 65 dB SEL 75 dB SEL 85 dB 
Powder River A MOA 49 0.26 0.12 <0.0 

Powder River B MOA 49 0.8 0.23 <0.1 

Gateway ATCAA <45 0.4 0.1 <0.1 
Notes: 1. Operations in the ATCAAs do not contribute to the cumulative noise levels on the ground, which are dominated by 

MOA noise.  However, individual overflight events in the ATCAAs would be audible on the ground as reflected by 
the listed number of events exceeding 65, 75, and 85 dB SEL. 

 2. Information on baseline sorties by types of aircraft are provided in Section 2.8.3 

The cumulative metric DNLmr is widely used to quantify sound levels which are subject to additional 
noise penalties for environmental night (10 PM to 7 AM) and sudden onset sounds in the proposed 
airspace (see Appendix I).  Cumulative noise metrics represent the overall noise level in an area and not 
the noise heard at any given time.  Table 3.2-2 shows, in addition to DNLmr, the average number of 
events per day with SELr above 65, 75, and 85 dB that a person under each proposed airspace unit at any 
representative location is likely to hear.  These quantities are computed by MRNMAP (Lucas and 
Calamia 1996).  

The noise environments shown in Table 3.2-2 and Figure 3.2-3 fall into two categories: 

• ATCAA airspace with operations above 18,000 feet MSL. DNLmr noise levels in these areas from 
aircraft are calculated to be below 35 dB DNLmr.   

• MOA airspace with training flight operations from a floor of 500 feet AGL or 1,000 feet AGL to 
FL180.  DNLmr in these MOAs from aircraft is approximately 49 dB.   

It is important to note that the ambient noise in the ROI is 
typically below 45 dB DNL.  Under the Gateway ATCAA, 
military aircraft overflights would not result in an increase 
in overall average noise level to greater than 45 dB DNLmr.   

The frequency of noise events exceeding an SEL of 65, 75, 
and 85 dB at several representative noise sensitive 
locations are presented in Table 3.2-3.  Figure 3.2-3 shows 
the representative noise sensitive locations relative to the 
existing Powder River airspace and the proposed PRTC. 

Ellsworth AFB has established avoidance areas under the 
Powder River A/B MOAs to reduce noise and overflight 
above communities, ranches, and other noise-sensitive 
locations.  The number and location of noise avoidance 
areas limit defensive reaction maneuvering in low-altitude 
training and create patterns that constrain diversity in 
some training.  Avoidance areas force more training to higher altitudes and reduce training quality.  
Pilots are instructed to avoid known noise-sensitive avoidance areas by a specified vertical and 
horizontal distance.  Such avoidance areas include known seasonal ranching operations such as calf 
weaning and branding.  

 
Broadus is typical of an established small 
community under the airspace.  Broadus is under 
the edge of the existing Powder River  A MOA 
and would have an estimated existing DNLmr of 
less than 45 dB. 
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Table 3.2-3.  Average Frequency of Military Aircraft Noise Events at 
Selected Noise-Sensitive Locations 

ID# General Description Baseline Airspace 

Baseline # Events Per 
Day Exceeding 

Baseline # Events Per 
Day Exceeding 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

1 Inyan Kara Mountain Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 
2 Devils Tower National Monument 2 Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 

3 
Little Bighorn Battlefield 
National Monument 3 

None N/A N/A N/A N/A N/A N/A 

4 
Bear Butte National Historic 
Landmark (NHL) 

None N/A N/A N/A N/A N/A N/A 

5 
Thunder Basin National Forest 
(northern section) 

None N/A N/A N/A N/A N/A N/A 

6 
Thunder Basin National Forest 
(southern section) 

Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 

7 Black Hills National Forest Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 

8 
Custer National Forest  
(western section) 

None N/A N/A N/A N/A N/A N/A 

9 
Custer National Forest 
 (central section) 

Powder River A 
MOA 

0.6 0.2 <0.1 0.1 0.1 <0.1 

10 
Custer National Forest  
(southeastern section) 

None N/A N/A N/A N/A N/A N/A 

11 Little Missouri National Grassland None N/A N/A N/A N/A N/A N/A 
12 Grand River National Grassland None N/A N/A N/A N/A N/A N/A 

13 
Crow Indian Reservation 
(Crow Agency, MT) 

None N/A N/A N/A N/A N/A N/A 

14 
Northern Cheyenne Indian 
Reservation (Lame Deer, MT) 

None N/A N/A N/A N/A N/A N/A 

15 Standing Rock Indian Reservation None N/A N/A N/A N/A N/A N/A 
16 Cheyenne River Indian Reservation None N/A N/A N/A N/A N/A N/A 
17 Hardin, MT None N/A N/A N/A N/A N/A N/A 
18 Colstrip, MT None N/A N/A N/A N/A N/A N/A 

19 Broadus, MT 4 
Powder River A 
MOA 

0.6 0.2 0.1 0.2 0.1 <0.1 

20 Ekalaka, MT None N/A N/A N/A N/A N/A N/A 
21 Baker, MT None N/A N/A N/A N/A N/A N/A 
22 Elgin, ND None N/A N/A N/A N/A N/A N/A 
23 Bowman, ND None N/A N/A N/A N/A N/A N/A 
24 Bison, SD None N/A N/A N/A N/A N/A N/A 
25 Buffalo, SD None N/A N/A N/A N/A N/A N/A 
26 Sundance, WY Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 
27 Belle Fourche, SD Gateway ATCAA 0.4 0.1 <0.1 <0.1 <0.1 <0.1 

Notes:  
1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the designated areas 

that are near the center of proposed airspace units.  
 2.  Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL. 
 3.  Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 feet AGL. 
 4.  Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL. 
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3.2.3.2 SUPERSONIC NOISE 

Supersonic aircraft flight is not currently permitted in the Powder River airspace.  Speed is an essential 
component to B-1 survivability in high-threat environments and airspeeds may come close to Mach 1 
during certain portions of training events.  In the extremely rare event that an aircraft inadvertently 
achieves supersonic speeds, actions are taken by the aircrew to decrease speed.  Overall, supersonic 
flight and resulting sonic booms are rare under baseline conditions.   

3.3 SAFETY 

3.3.1 DEFINITION OF THE RESOURCE 

This section addresses ground safety and flight safety associated with operations conducted within the 
ROI consisting of the existing Powder River airspace and proposed PRTC airspace.  Training operations 
would be conducted in proposed military training airspace.  The ROI for safety is the same as the ROI for 
airspace management. 

3.3.2 REGULATORY SETTING 

The Air Force defines five major categories of aircraft mishaps:  Classes A, B, C, D and E, which includes 
High Accident Potential.  Class A mishaps are defined as those which result in one or more of the 
following:  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, 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.  
High Accident Potential events are any hazardous occurrence that has a high potential for becoming a 
mishap.  Class D mishaps result in total cost of property damage of $20,000 or more, but less than 
$50,000, or a recordable injury or illness not otherwise classified as a Class A, B, or C mishap.  Class E 
mishaps do not meet reportable mishap classification criteria, but are deemed important to investigate 
for hazard identification and mishap prevention. In 2010 the threshold for determining the class of 
mishaps was raised from $1 to $2 million for Class A mishaps and the ceiling was raised for Class B from 
$1 million to $2 million.  For the proposed PRTC, all categories of impacts below Class A impacts would 
be expected to occur on or in association with the base.  Class C mishaps and High Accident Potential, 
the most common types of accidents, represent relatively unimportant incidents because they generally 
involve minor damage and injuries, and rarely affect property or the public.   

During public and agency review of the DEIS, most concerns centered on the potential for Class A 
mishaps because of their potentially catastrophic results.  Concerns included crashes into the ground or 
mid-air crashes.  Other safety issues were the inability to have radio frequency communication to learn 
the training activity within a MOA, the inability to know when a B-1 could traverse an area at a low level 
and at a high rate of speed, and the safety risk from flare usage in an arid environment. 

3.3.3 EXISTING CONDITIONS 

This section addresses communication, flight, ground, and bird-aircraft strike baseline safety conditions 
within the proposed PRTC airspace. 
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3.3.3.1 COMMUNICATION WITHIN THE AIRSPACE 

Public and agency comments during the environmental review process noted the limited radar and radio 
frequency communication and tracking capabilities under the rural parts of the airspace.  As noted in 
Section 3.1, the proposed PR-2 and PR-3 airspaces, especially, as well as the eastern PR-1B/1D airspace 
and western PR-4 airspace, have limited communication or tracking capabilities. 

FAA reviewers noted that V-120 southeast of Miles City, MT, between the proposed PR-2 and PR-3 and 
beyond, does not have radar coverage below 13,000 feet MSL.  Radar coverage is unavailable below 
16,000 feet MSL along V-491 and, especially, south of V-120.  During mechanical or severe weather 
problems, radar coverage from the two radar locations at Gettysburg or Watford City can be out of 
service.  If either radar site is out of service, radar coverage in the proposed PR-2 to PR-3 and western 
PR-4 can be lost below 37,000 feet MSL.  The 50-NM area between Dupree, SD and Miles City, MT does 
not have radio frequency coverage below 18,000 feet MSL.  This creates safety concerns with no radar 
coverage and limited or no communication. 

The great distances between navigational aids in this region affect the route widths for low altitude en 
route traffic.  With limited or no ability to communicate, the majority of low-altitude traffic flies direct 
routing.  This can be seen as the straight lines crossing the MOAs in Appendix A, Figures A-8, A-9, A-14, 
and A-15.  Navigational aids are inadequate for Victor Airways V-2/465 to the north, V-86 to the south, 
V-120 through the Gap B MOA, V-254 through the Gap A MOA, and V-491 through the Gap C MOA.  The 
minimum en route altitude for IFR traffic for V-120 is 10,000 feet MSL due to the signal reception 
distance of 105 NM.  The distance between navigational aids along V-120 is 196 NM.  The minimum en 
route altitude along V-491 is 9,000 feet MSL due to the signal distance of 84 NM.  The distance between 
navigational aids on V-491 is 173 NM. 

Limited radio communication and radar tracking through much of the area result in general aviation 
pilots typically not flying on established Victor Airways but rather flying much of the time direct using 
GPS coordinates.  Figures A-7 through A-9 and A-13 through A-16, in Appendix A, show the dispersed 
nature of flights below Class A airspace.  This dispersed nature of flight patterns spreads aircraft out and 
creates a perception of improved safety with increased airspace volume per aircraft.   

As described in Section 3.1, the commercial traffic, typically at altitudes above FL300, can be 
approximately 400 flights per day with up to approximately 80 flights per day in specific airspace 
segments.  The jet routes which traverse over the proposed PRTC airspace provide for commercial and 
other high flying aircraft to be safely directed by air traffic control services.  During east coast congestion 
or Midwest weather conditions, the Canadian (CAN) routes which overfly this area are used to safely 
regulate traffic.  Adequate communication exists to safely provide for these high-altitude commercial 
and other flights above FL300. 

3.3.3.2 FLIGHT SAFETY 

One public concern during public and agency review of the DEIS with regard to flight safety was the 
potential for aircraft accidents.  This concern has been heightened by a 19 August 2013 crash of a B-1 
during training in Powder River A near Broadus, MT. Such mishaps may occur as a result of weather-
related accidents, mechanical failure, pilot error, mid-air collisions, collisions with manmade structures 
or terrain, or bird-aircraft collisions.  Flight safety risks apply to all aircraft; they are not limited to the 
military.  The Air Force defines four categories of aircraft mishaps described in Section 3.3.1. 

It is impossible to predict the precise location of an aircraft accident, should one occur.  Improved 
situational awareness and sensing capabilities installed on B-1s for combat have the benefit of improved 
tracking and avoidance of light aircraft.  Should a B-1 accident occur, the major consideration is loss of 
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life followed by damage to property.  The aircrew’s ability to exit from a malfunctioning aircraft is 
dependent on the type of malfunction encountered.  The probability of an aircraft crashing into a 
populated area is extremely low, but it cannot be totally discounted.  Several factors are relevant to the 
existing Powder River MOAs and the proposed PRTC airspace complex.  The area under the proposed 
airspace and the immediately surrounding areas have low population densities.  During training in the 
existing Powder River airspace, pilots are instructed to avoid direct overflight of population centers at 
very low altitudes.  The limited amount of time an aircraft is over any specific geographic area limits the 
probability of an impact of a disabled aircraft in a populated area. 

Secondary effects of an aircraft crash include the potential for fire or environmental contamination.  
Again, because the extent of these secondary effects is dependent on the situation, they are difficult to 
quantify.  A crash of any aircraft can cause damage and/or loss of life.  The terrain overflown in the ROI 
is diverse.  For example, should a mishap occur in highly vegetated areas during a hot, dry summer, such 
a mishap would have a higher risk of extensive fires than would a mishap in more barren and rocky 
areas during the winter.  When an aircraft crashes, it may release hydrocarbons.  The petroleum, oils, 
and lubricants not consumed in a fire could contaminate soil and water.  The potential for 
contamination is dependent on several factors.  The porosity of the surface soils will determine how 
rapidly contaminants are absorbed.  The specific geologic structure in the region will determine the 
extent and direction of the contamination plume.  The locations and characteristics of surface and 
groundwater in the area will also affect the extent of contamination to those resources. 

Based on historical data on mishaps at all installations, and under all conditions of flight, the military 
services calculate Class A mishap rates per 100,000 flying hours for each type of aircraft in the inventory.  
These mishap rates do not consider combat losses due to enemy action.  B-1 aircraft have a lifetime 
Class A mishap rate of 4.28 over the approximately two-thirds of a million hours since the aircraft 
entered the Air Force inventory during Fiscal Year (FY) 1985.  B-52 Aircraft have a rate of 1.30 with over 
7 million flight hours since entering the inventory in 1955.  Table 3.3-1 presents Class A mishap rates for 
aircraft flown in the Powder River MOA/ATCAA airspace.  These mishap rates demonstrate that the B-1 
and representative transient F-16 fighters have mishap rates greater than the B-52.  There have been 
two aircraft crashes reported in the Powder River airspace since 1978, the most recent Class A mishap 
on 19 August 2013 (Ellsworth AFB 2014). 

Table 3.3-1.  Projected Class A Mishap Rates for Aircraft 

Aircraft 

Lifetime 
Mishap Rates per 

100,000 Flight Hours1 
Baseline Annual Hours in 

Powder River Airspace 
Years Between 

Projected Mishaps 
B-52 1.30 300 256.4 
B-1 4.28 875 26.7 
F-162 3.56 24 1170.4 

Notes: 1.  Lifetime through FY13 B-52 Calendar Year (CY) 55-FY 13, B-1 CY84-FY13 
 2.  Representative transient aircraft. 
Source: Air Force Safety Center 2014 

Aircrews at Ellsworth flew their first B-1 training sortie in CY 1984.  Since then, Ellsworth-based B-1s 
have been involved in three engine-related Class A incidents and four other incidents, one on Ellsworth 
involving an engine, two in Powder River airspace which resulted in loss of the aircraft and one aircraft 
loss during a non-local training mission.  Since the value of the engines exceeded $1 million, they 
were recorded as a Class A mishaps.  Citizens incurring damage from Ellsworth AFB mishaps need to 
contact Ellsworth AFB directly to inquire about the damage claims process.  The Air Force has an 
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established claims process for citizens who have damages as a result of aircraft training activities.  This 
process is initiated through contact with a base’s Public Affairs Office. 

The 28 BW maintains detailed emergency and mishap response plans to implement in the event of an 
aircraft accident.  These two phase plans assign agency responsibilities and prescribe functional activities 
necessary to react to major mishaps, whether on or off base.  As demonstrated during the Class A 
accident on 19 August 2013, the initial response focuses on rescue, evacuation, fire suppression, safety, 
elimination of explosive devices, ensuring security of the area, and other actions immediately necessary 
to prevent loss of life or further property damage.  The initial response element consists of those 
personnel and agencies primarily responsible to initiate the initial phase.  This element will include the 
Fire Chief, who will normally be the first On-scene Commander, firefighting and crash rescue personnel, 
medical personnel, security police, and crash recovery personnel.  A subsequent response team will be 
comprised of an array of organizations whose participation will be governed by the circumstances 
associated with the mishap and actions required to be performed. 

The Air Force has no specific rights or jurisdiction just because a military aircraft is involved.  Regardless 
of the agency initially responding to the accident, efforts are directed at stabilizing the situation and 
minimizing further damage.  The second, or investigation phase, is accomplished next.  If the accident 
has occurred on non-federal property, a National Defense Area will normally be established around the 
accident scene and the site will be secured for the investigation phase.  The landowner or land managing 
agency would be informed of the incident.  Should there be a potential for environmental 
contamination from fuels or other materials, base environmental and security personnel will work 
together, and with the owner or managing agency personnel to identify, isolate, and clean up any 
contaminating materials.  After all required actions on the site are complete, the aircraft will be 
removed and the site cleaned up to the extent possible.   

A Class A mishap can result in metal debris on the ground.  The extent of the debris field depends upon 
the aircraft accident.  The Air Force makes every effort to locate, document, and then clean up debris 
resulting from the accident.  This cleanup is performed to reconstruct the cause of the accident and to 
restore the accident site as much as possible.  Small pieces may be missed in any cleanup process and 
remain at the crash site. 

Public review comments expressed concern that tall structures on the ground have the potential to 
create hazards to flight.  The FAA provides detailed instructions for the marking of obstructions (i.e., 
paint schemes and lighting) to warn pilots of their presence.  Appendix J provides the main text of the 
applicable FAA circular.  Any temporary or permanent structure that exceeds an overall height of 200 
feet (61 meters) AGL or exceeds any obstruction standard contained in 14 CFR Part 77, should normally 
be marked and/or lighted.  The FAA may also recommend marking and/or lighting a structure that does 
not exceed 200 feet AGL or 14 CFR Part 77 standards because of its particular location (FAA 2000).  The 
obstruction standards in 14 CFR Part 77 are primarily focused on structures in the immediate vicinity of 
airports and approach and departure corridors from airports (14 CFR Part 77 2008).   

There are a variety of communication, transmission, and wind farms within, and on the periphery of, the 
proposed PRTC airspace.  These towers or high structures are marked with lighting, as noted above, and 
are mapped on updated aeronautical charts.   

During public and agency reviews, concern was expressed regarding local emergency activities which 
could occur during the time when the MOA was activated.  As explained in Section 3.1, in cases of 
emergency, such as air ambulance, law enforcement, or firefighting, which required ATC clearance, the 
Air Force has agreed to the same procedures currently used in the existing Powder River airspace for the 
proposed PRTC.  The Air Force immediately responds to ATC direction and relocates the B-1 or other 
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aircraft training from the emergency needed airspace, and the MOA is deactivated to allow IFR 
emergency and related arrivals and departures from an airport under the MOA.  This means that if a B-1 
were flying in proposed PR-1A MOA and an emergency flight were required, the training aircraft would 
either move to the PR-1A ATCAA, move to another already activated MOA, or return to base, depending 
upon the extent and duration of the emergency.  The training aircraft would not be able to move to an 
unactivated, unscheduled MOA and begin training, because there would need to be a NOTAM issued 2 
to 4 hours in advance of military flight operations.  There are not adequate communication capabilities 
in the area to safely notify a civil aircraft in the airspace that military training aircraft were now using the 
airspace.  If adequate communication was possible, and a MOA were activated and a NOTAM was 
issued, communication would be required with any aircraft flying IFR or VFR in the airspace.  IFR flight 
would not be possible in an activated MOA although VFR aircraft could transit the airspace using see-
and-avoid. 

Public and agency review of the DEIS expressed concern for wake vortices on light aircraft from low-
level flight of large aircraft, such as the B-1 or B-52.  As a plane travels through the air, the trail of 
disturbed air that follows the aircraft as it passes through the atmosphere is called the wake vortex.  
Wake vortices can cause a brief period of unstable air which could affect other aircraft.  Air traffic 
control at airports will typically sequence aircraft using time or distance for departures or arrivals to 
avoid wake vortices.  There have not been any reported incidents of pilots encountering wake vortices 
while traversing an active existing Powder River MOA.  The relatively small number of training military 
aircraft would make it unlikely that a B-1 or B-52 undissipated wake vortex would be in the exact 
location traversed by a civil aircraft flying VFR in an active MOA. 

3.3.3.3 GROUND SAFETY 

Day-to-day operations and maintenance activities conducted by the 28 BW are performed in accordance 
with applicable Air Force safety regulations, published Air Force Technical Orders, and standards 
prescribed by Air Force Occupational Safety and Health requirements. 

Ellsworth AFB fire and emergency services meet all established Air Force staffing and equipment 
standards.  Should extraordinary requirements occur, the Ellsworth AFB Fire Department has 
established mutual aid support agreements with the nearby community of Rapid City (Air Force 2001e). 

During public and agency review of the DEIS, the risk of fire was a ground safety issue noted by 
commenters.  The surface environment under the proposed PRTC consists of high plains with range, 
farming, timber, mining, and other resource-dependent activities.  These activities are very sensitive to 
wildfires.  Fast moving range fires can result in substantial damage to rangeland, infrastructure such as 
fencing, water distribution systems, outbuildings, livestock, and wildlife.  Fire risk throughout the area is 
ever present from natural lightning strikes and human activity.  Aerial fire observation and fire 
suppression occurs throughout the four states under the proposed PRTC.   

The National Fire Danger Rating System is a set of computer programs and algorithms that allow land 
management agencies to estimate fire danger for a given rating area.  National Fire Danger Rating 
System characterizes fire danger by evaluating the approximate upper limit of fire behavior in a fire 
danger rating area during a 24-hour period.  Calculations of fire behavior are based on fuels, 
topography, and weather.  The National Fire Danger Rating System gives relative ratings of the potential 
growth and behavior of any wildfire.  Fire danger ratings are guides for initiating pre-suppression 
activities and selecting the appropriate level of initial response to a reported wildfire.  The National Fire 
Danger Rating System links an organization’s readiness level (or pre-planned fire suppression actions) to 
the fire problems of the day (NOAA 2009). 
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Fire-danger ratings are relative, not absolute.  In other words, when a component or index of the system 
doubles, a doubling of the fire activity or intensity should be expected.  The National Fire Danger Rating 
System evaluates the worst conditions on a rating area by (1) taking fuel and weather measurements 
when fire danger is normally the highest (mid- to late-afternoon), (2) measuring fire danger in the open, 
and (3) measuring fire danger on south to west exposures.  This means that extrapolation of fire danger 
to other areas not in the immediate vicinity of the fire danger stations would involve scaling the fire-
danger values down, not up.  The ratings and indices are interpreted in terms of fire occurrence and fire 
behavior. 

A Red Flag Warning would be issued through the National Fire Danger Rating System when weather 
conditions could sustain extensive wildfire activity and meet one or more of the following criteria in 
conjunction with Very High or Extreme fire danger: 

a. Sustained surface winds, or frequent gusts, of 25 miles per hour or higher. 

b. Unusually hot and dry conditions (e.g., relative humidity less than 20 percent). 

c. Dry thunderstorm activity is foreseen during an extremely dry period. 

d. Any time the forecaster foresees a change in weather that would result in a significant increase 
in fire danger (e.g., very strong winds associated with a cold front even though the rangeland 
fire danger index is below the very high category, extensive lightning, etc.). 

Ground safety risks identified during the environmental review process included those associated with 
mining operations, such as around Colstrip, MT.  Substantial blasting occurs to support mining 
operations.  Explosives are prepared and inserted at designated points identified for the mining 
operation.  The explosives are armed and triggered electronically.  Historically there was concern that 
two-way radio devices could have a frequency to trigger an explosive.  Accordingly, vehicles within a 
blast zone were instructed to turn off their radios to reduce risk.  The introduction of low flying, highly 
electronic emitting aircraft to a mining environment was identified as a safety risk by the public. 

Low-level subsonic and supersonic events have the potential to disturb loose surface materials through 
overpressure and vibration.  Surface mining operations have the potential to have loose soils on slopes, 
which could be disturbed by low-level overflights or sonic booms. 

Larger aircraft and lower altitudes produce a greater potential for a wake vortex effect on the ground.  
When the B-1 operates in the mid- to high-altitude range, it has no effect on ground structures.  When a 
large aircraft operates at a low altitude, typically below 1,000 feet AGL, a wake vortex generated by the 
aircraft turbulence can strike the ground with the force of a brief, strong rotating wind.  Extensive 
review of wake vortices has resulted in the conclusion that, under unique circumstances of aircraft size, 
altitude, configuration, and meteorological conditions, there is a possibility that wake vortex damage on 
the ground could occur.   

The four-state region is subject to storm wind impacts and tornados.  The area under the proposed PRTC 
airspace is subject to both high winds and tornados.  Tornado damage in the area is usually minimal 
because of the relatively sparsely populated area.  Tornados in the area are spawned by severe 
thunderstorm activity and typically occur in the early morning hours.  Wake vortices currently occur 
within the existing Powder River airspace and do not generate tornado speed winds.   

Under normal flight conditions, and all but rare atmospheric conditions, wake vortices from B-52 and 
B-1 low altitude flights would not generate sufficient velocities to damage structures or vehicles, or pose 
a hazard to people or animals on the surface.  Under infrequent circumstances, such as unusual aircraft 
maneuvers, damage could occur to a structure, such as a stock watering windmill, which was facing into 
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the normal wind and was impacted by a wake vortex which created a rapid strong wind force from a 
different direction and twisted the windmill (Jurkovich and Skujins 2006).   

Modern wind machines, towers, and other tall structures are designed to withstand wind forces of the 
type which could result from a large low-flying aircraft.  There have not been any documented reports of 
wake vortex problems with older stock windmills or otherwise from low-level B-1 training in the existing 
Powder River airspace.  Should wake vortex damage occur, the Air Force has established procedures for 
damage claims that begin by contacting Ellsworth AFB Public Affairs. 

3.3.3.4 BIRD STRIKE HAZARD 

Bird-aircraft strikes constitute a safety concern because they can result in damage to aircraft or injury to 
aircrews or local populations if an aircraft crashes.  Aircraft may encounter birds at altitudes up to 
30,000 feet MSL or higher.  However, most birds fly close to the ground.  Over 97 percent of reported 
bird strikes occur below 3,000 feet AGL.  Approximately 30 percent of bird strikes happen in the airfield 
environment, and almost 55 percent occur during low-altitude flight training (Air Force Safety 
Center 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 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 1,500 to 3,000 feet AGL during the fall migration and from 1,000 to 3,000 feet AGL 
during the spring migration.   

Along with waterfowl, raptors, shorebirds, gulls, herons, songbirds, and other birds also pose a wildlife 
strike hazard. The results of bird-aircraft strikes show that strikes involving raptors result in the majority 
of Class A and Class B mishaps related to bird-aircraft strikes.  Soaring birds of greatest concern in the 
proposed PRTC airspace are vultures and red-tailed hawks.  Peak migration periods for raptors are from 
October to mid-December and from mid-January to the beginning of March.  In general, military training 
flights above 1,500 feet AGL would be above most soaring 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). As shown in Figure 3.6-2 several flyways 
traverse the existing and proposed airspace. 

In order to address the issues of aircraft bird strikes, the Air Force has developed The Avian Hazard 
Advisory System (AHAS) to monitor bird activity and forecast bird strike risks.  Using Next Generation 
Radar (NEXRAD) weather radars and models developed to predict bird movement, the AHAS is an 
online, near real-time, geographic information system (GIS) used for bird strike risk flight planning across 
the continental U.S. and Alaska.  Additionally, as part of an overall strategy to reduce Bird-Aircraft Strike 
Hazard (BASH) risks,  the Air Force has developed a Bird Avoidance Model (BAM) using GIS technology as 
a key tool for analysis and correlation of bird habitat, migration, and breeding characteristics and is 
combined with key environmental and man-made geospatial data.  The model was created to provide 
Air Force pilots and flight scheduler/planners with a tool for making informed decisions when selecting 
flight routes.  The model was created in an effort to protect human lives, wildlife, and equipment during 
air operations.  This information is integrated into required Pilot briefings which take place prior to any 
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sortie.  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 FY 1985 to 2013, the Air 
Force Bird/Wildlife Aircraft BASH Team documented 104,381 bird strikes worldwide. Of these, 
48 resulted in Class A mishaps where the aircraft was destroyed.  These occurrences constituted 
approximately 0.05 percent of all reported bird-aircraft strikes (Air Force Safety Center 2014).   

Bird-aircraft strike data from 1999 through 2007 indicate that Ellsworth-based aircraft experienced 
11 bird strikes in the Powder River MOA in nine years.  The majority, approximately 41 percent, occur 
during July, August, and September.  The months of January, February, and March exhibit the lowest 
incidence of approximately 12 percent of recorded bird strikes.  The largest number of strikes occurred 
in the existing Powder River B MOA. 

3.4 AIR QUALITY 

3.4.1 DEFINITION OF THE RESOURCE 
Air quality in a given location is defined 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 
(µg/m3).  One aspect of significance is a pollutant’s concentration in comparison to 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 and include a reasonable 
margin of safety to protect the more sensitive individuals in the population.  National standards are 
established by the U.S. Environmental Protection Agency (USEPA).  They are termed the National 
Ambient Air Quality Standards (NAAQS) and represent maximum acceptable concentrations that 
generally may not be exceeded more than once per year, except for the annual standards, which may 
never be exceeded.  Under the Clean Air Act (CAA), state and local agencies may establish air quality 
standards and regulations of their own, provided these are at least as stringent as the federal 
requirements.  The states of North Dakota and Wyoming have set their own ambient air quality 
standards for certain pollutants; while the states of Montana and South Dakota, in general, have 
adopted the federal NAAQS for all criteria pollutants.  Table 3.4-1 presents a summary of the national 
and state ambient air quality standards that apply to the ROI. 

Identifying the ROI for air quality requires knowledge of the types of pollutants being emitted, pollutant 
emission rates, topography, and meteorological conditions.  The ROI for inert pollutants (pollutants 
other than ozone [O3] and its precursors) is generally limited to a few miles downwind from a source.  
The ROI for O3 can extend much farther downwind than for inert pollutants.  In the presence of solar 
radiation, the maximum effect of volatile organic compounds (VOCs) and nitrogen oxides (NOx) 
emissions on O3 levels usually occurs several hours after they are emitted and many miles from the 
source.  Therefore, the ROI for O3 may extend beyond the four-state region overlapped by the proposed 
PRTC.  

Air quality within the planning area for the proposed PRTC and its surroundings could be affected by 
emissions from operations associated with the Proposed Action or an alternative.  This section describes 
the existing air quality resource of the planning area and applicable air regulations that could apply to 
the proposed action and alternatives.  Figure 2-5 shows the location of the proposed PRTC with respect 
to states and counties in the planning area.  The Proposed Action would involve airspace over the states 
of Montana, North Dakota, South Dakota, and Wyoming.  Table 3.4-2 summarizes the counties in each 
state that are within the ROI of the proposed PRTC project.  Most of the ROI attains all national and 
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state ambient air quality standards, and the impacts to air quality have not been a substantial constraint 
to new activities or projects in the ROI.  

Table 3.4-1.  National and State Ambient Air Quality Standards 

Pollutant 
Averaging  

Time 
ND  

Standards2 
WY 

Standards2 
SD  

Standards2 
MT 

Standards2 
National Standards1 

Primary2,3 Secondary2,4 
Ozone (O3) 8-hour 0.075 ppm 75 ppb 0.075 ppm 0.075 ppm 0.075 ppm SAP 

1-hour — — — 0.10 ppm — — 
Carbon monoxide 
(CO) 8-hour 9 ppm 10,000 

µg/m3 9 ppm 9 ppm 9 ppm — 

1-hour 35 ppm 40,000 
µg/m3 35 ppm 23 ppm 35 ppm — 

Nitrogen dioxide 
(NO2) 

Annual 0.053 ppm 100 µg/m3 53 ppb 0.05 ppm 0.053 ppm SAP 
1-hour 0.10 ppm 189 µg/m3 100 ppb 0.30 ppm 0.10 ppm — 

Sulfur dioxide (SO2) Annual — 80 µg/m3 0.03 ppm 0.02 ppm 0.03 ppm — 
24-hour — 365 µg/m3 0.14 ppm 0.10 ppm 0.14 ppm — 
3-hour 0.5 ppm 500 ppb — — — 0.5 ppm 
1-hour 0.075 ppm 75 ppb 75 ppb 0.50 ppm 0.075 ppm — 

Particulate matter 
less than 
10 microns in 
diameter (PM10) 

AAA — 50 µg/m3 — 50 µg/m3 — SAP 

24-hour 150 µg/m3 150 µg/m3 150 µg/m3 150 µg/m3 150 µg/m3 SAP 

Particulate matter 
less than 
2.5 microns in 
diameter (PM2.5) 

AAA 12 µg/m3 15 µg/m3 15 µg/m3 — 12 µg/m3 15 µg/m3 

24-hour 35 µg/m3 35 µg/m3 35 µg/m3 — 35 µg/m3 SAP 

Lead (Pb) Calendar 
Quarter — 1.5 µg/m3 — 1.5 µg/m3 — — 

Rolling 3-Mo. 
Average 0.15 µg/m3  1.5 µg/m3 — 0.15 µg/m3 SAP 

Hydrogen Sulfide  Instantaneous6 10 ppm 70 µg/m3 — — — — 
1-hour7 0.2 ppm 40 µg/m3 — 0.05 ppm — — 
24-Day 0.1 ppm — — — — — 
3-month 0.02 ppm — — — — — 

Notes: 1. Standards, other than for ozone and those based on annual averages, are not to be exceeded more than once a 
year. To attain the ozone standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone 
concentration measured within an area over each year must not exceed 0.075 ppm (effective 27 May 2008). 

 2. Concentrations are expressed in units in which they were promulgated. Units shown as µg/m3 are based upon a 
reference temperature of 25oC and a reference pressure of 760 mm of mercury. 

 3. Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public 
health.  

 4. Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or 
anticipated adverse effects of a pollutant. 

 5. 1-hour average concentration. 
 6. WY standard is based on ½-hour average not to be exceeded more than 2 times per year. 
 7. WY standard is based on ½-hour average not to be exceeded more than 2 times in any five consecutive days. 
AAA = Annual Arithmetic Mean; SAP = Same as Primary 
Sources: USEPA 2010b, USEPA 2010c;  

MT - http://www.deq.state.mt.us/dir/legal/Chapters/CH08-02.pdf; 
ND - http://www.legis.nd.gov/information/acdata/pdf/33-15-02.pdf; 
SD - http://legis.state.sd.us/rules/DisplayRule.aspx?Rule=74:36:02:02; 
WY - http://deq.state.wy.us/aqd/stnd/Chapter2_2-3-05FINAL_CLEAN.pdf. 
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Table 3.4-2.  Counties within Each State Potentially 
Affected by the Proposed PRTC  

State County NAAQS Attainment Status 
MT Carter In attainment 

Powder River In attainment 
Fallon In attainment 
Custer In attainment 
Rosebud Portion nonattainment PM10 
Treasure In attainment 
Big Horn In attainment 

WY Crook In attainment 
Campbell In attainment 
Sheridan Portion nonattainment PM10 
Weston In attainment 

SD Harding In attainment 
Butte In attainment 
Perkins In attainment 
Carson In attainment 
Ziebach In attainment 
Meade In attainment 
Lawrence In attainment 
Pennington In attainment 

ND Bowman In attainment 
Slope In attainment 
Adams In attainment 
Hettinger In attainment 
Grant In attainment 
Sioux In attainment 
Morton In attainment 
Stark In attainment 
Golden Valley In attainment 
Billings In attainment 

Sources: USEPA 2014a, USEPA 2014b 

3.4.2 REGULATORY SETTING 
The federal CAA and its subsequent amendments establish air quality regulations and the NAAQS and 
delegate the enforcement of these standards to the states.  The states enforce air pollution regulations 
and set guidelines to attain and maintain the national and state ambient air quality standards within 
their regions.  These guidelines are found in a State Implementation Plan (SIP) designed to eliminate or 
reduce the severity and number of NAAQS violations.  Following is a summary of the federal and state 
air quality rules and regulations that may apply to emission sources associated with the proposed action 
and alternatives.  This is an inclusive summary.  Because the Proposed Action involves the addition of 
airspaces and aircraft sorties to operations that are currently in place, the sources of air pollution 
expected to result from the proposed action are primarily aircraft exhaust emissions within the PRTC 
airspace.  The Proposed Action includes no defined additions to the number of stationary sources at 
ground bases or restricted areas, and no increased ground-based vehicular activity within the PRTC. 
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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 which exceeded 
6,000 acres; and national wilderness areas which exceeded 5,000 acres if these areas were in existence 
on August 7, 1977.  These 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 authority to re-designate certain areas as (non-mandatory) 
PSD Class I areas, i.e., a National Park or national wilderness area established after August 7, 1977, 
which 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 and are a pre-construction permitting system. 

PSD Class I Areas.  Federal Mandatory PSD Class I areas are listed under 40 CFR Part 81.  The closest 
mandatory PSD Class I Federal area in the region which potentially could be affected by the Proposed 
Action is Wind Cave National Park, Pennington County, SD approximately 30 miles from the proposed 
action (USEPA 2008a).  Additionally, Native American lands of the Northern Cheyenne Reservation in 
Rosebud and Big Horn Counties, MT have been designated as a Class I area by the State of Montana 
(Montana Department of Environmental Quality 2007).  This area is overlaid by the proposed PRTC 
airspace and potentially could be affected by the Proposed Action. 

Visibility.  CAA Section 169A established the additional goal of prevention of further visibility impairment 
in the 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.  The USEPA is implementing a Regional 
Haze rule that addresses impacts of mobile source emissions and air pollution transported from other 
states or regions to air quality within Class I areas. 

General Conformity.  CAA Section 176(c), General Conformity, requires that federal agency actions be 
consistent with the CAA and any approved SIP.  To implement this mandate, the EPA promulgated the 
conformity rule for general federal actions in the 30 November 1993 Federal Register (58 FR 63214-
63259) and it became effective on 31 January 1994.  In 2006, the EPA revised the general conformity 
rule to include de minimis emission levels for particulate matter with a diameter equal to or less than 
2.5 microns (PM2.5) and its precursors.  On 5 April 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) (USEPA 2010a).  These revisions took effect on July 6, 2010.  Federal activities must not:  

(a) Cause or contribute to any new violation;  

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

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

General conformity 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.   

Primary Pollutant Concerns.  The pollutants of primary concern for this air quality analysis in the ROI 
include VOCs, NOx, carbon monoxide (CO), nitrogen dioxide (NO2), O3, sulfur dioxide (SO2), lead (Pb), 
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particulate matter less than 10 microns in diameter (PM10), and particulate matter less than 2.5 microns 
in diameter (PM2.5).  Although VOCs and NOx (other than NO2) have no established ambient standards, 
they are important precursors to O3 formation.  O3 is a secondary pollutant which formed in the 
atmosphere by photochemical reactions with these previously emitted precursors.  In September 1997, 
the USEPA promulgated 8-hour O3 (revised in 2008) and 24-hour and annual PM2.5 NAAQS.  Following a 
lawsuit in May 1999, the U.S. Court rescinded these standards and the USEPA’s authority to enforce 
them.  Subsequent to an appeal of this decision by the USEPA, the U.S. Supreme Court in February 2001 
upheld these standards.  This action initiated a new planning process to monitor and evaluate emission 
control measures for these pollutants.  An area will attain the 8-hour O3 standard if its three-year 
running average of the annual fourth-highest daily maximum 8-hour O3 concentration remains below 
0.075 ppm.  The 1-hour O3 standard, as well as designations and classifications for all 1-hour O3 
nonattainment and maintenance areas, have been revoked (USEPA 2008c).  As is the case for the ROI, 
implementation of the 8-hour O3 standard replaced the existing 1-hour standard. 

Greenhouse Gas Emissions.  Greenhouse gases (GHGs) are gases that trap heat in the atmosphere.  
These emissions occur from natural processes and human activities.  The accumulation of GHGs in the 
atmosphere regulates the earth’s temperature.   

The most common GHGs emitted from natural processes and human activities include carbon dioxide 
(CO2), methane, and nitrous oxide (N2O).  Examples of GHGs created and emitted primarily through 
human activities include fluorinated gases (hydro fluorocarbons and per fluorocarbons) and sulfur 
hexafluoride.  Each GHG is assigned a global warming potential.  The global warming potential is the 
ability of a gas or aerosol to trap heat in the atmosphere.  The global warming potential rating system is 
standardized to CO2, which has a value of one.  For example, methane has a global warming potential of 
21, which means that it has a global warming effect 21 times greater than CO2 on an equal-mass basis 
and N2O has a global warming potential of 310.  Total GHG emissions from a source are often reported 
as a CO2 equivalent (CO2e).  The CO2e is calculated by multiplying the emission of each GHG by its global 
warming potential and adding the results together to produce a single, combined emission rate 
representing all GHGs.   

The USEPA issued the Final Mandatory Reporting of Greenhouse Gases Rule on 30 October 2009 (USEPA 
2009a).  This rule does not apply to mobile sources of GHGs and would not apply to the PRTC training 
activities. 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 FY 2015, or by 30 percent 
by the end of FY 2015, relative to the baseline energy use of the agency in FY 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 PRTC is exempt from EO 13423. 

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 towards 
sustainability in the federal government and to make reduction of GHGs a priority for federal agencies. 
Under the EO, the Air Force will be reporting a comprehensive inventory of GHG emissions, including 
such emissions associated with Powder River airspace operations, for FY 2010 in early January 2011, and 
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annually thereafter. 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 for FY 2010 and beyond 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 will be reported annually 
beginning with FY 2010, these combat and combat support systems are not subject to the EO’s GHG 
emissions reduction target. The PRTC is exempt from EO 13423 due to the proposed activity. EO 13514 § 
19 (h) identifies an exemption for non-road equipment, vehicles and equipment, including aircraft, that 
are used in combat support or training for such operations. 

On 18 February 2010, the Council on Environmental Quality (CEQ) issued for public comment draft 
guidance “Consideration for Effects of Climate Change and Greenhouse Gas Emissions”, the first draft 
guidance on how federal agencies should evaluate the effects of climate change and GHG emissions for 
NEPA documentation (CEQ 2010).   

3.4.3 EXISTING CONDITIONS 
The USEPA has designated all areas of the U.S. as having air quality better than (attainment) or worse 
than (nonattainment) the NAAQS.  A nonattainment designation generally means that a primary NAAQS 
has been exceeded more than once per year in a given area.  Areas without sufficient data to determine 
the attainment/nonattainment status are designated as unclassified.  Most of the project region attains 
all national and state ambient air quality standards.  Lame Deer, MT, located in Rosebud County, is 
nonattainment for PM10 and is under the proposed airspace.  Outside the airspace, the Laurel area of 
Yellowstone County, MT is nonattainment for SO2 and the City of Sheridan portion of Sheridan County, 
WY is nonattainment for PM10 (USEPA 2008c).  Many counties within the project ROI presently have no 
ambient air monitoring stations due to their rural nature and lack of point source emissions or other 
known air quality concerns.  These areas are considered as unclassified and are assumed to be 
attainment areas from a regulatory standpoint. 

Generally, concentrations of photochemical smog are highest during the summer months and coincide 
with the season of maximum solar insulation.  Inert pollutant concentrations tend to be the greatest 
during periods of light winds, stable atmospheric conditions, and surface-based temperature inversions.  
These conditions limit atmospheric dispersion.  

Table 3.4-3 presents the maximum pollutant levels monitored at locations within the project ROI from 
2004 through 2007.  The monitoring station locations shown in the table were selected because they are 
within or near the project ROI and are thought to be representative of general background conditions in 
the ROI and are directly related to point source emissions or heavily populated areas.  

Some of the affected ROI does not have any ongoing monitoring, and there are very few ambient 
monitoring stations within the Proposed Action area and very limited within the existing Powder River 
airspace footprint.  Not all parameters are measured at all monitoring stations.  CO and Pb data were 
not reported at any of the selected monitoring stations.  Air quality in the project ROI is generally 
considered excellent due to its rural nature, the presence of few substantial emission sources, and the 
relatively high wind speeds that aid in the dispersion of air pollutants.  Only one monitoring location 
within the project ROI, Lame Deer, MT in Rosebud County, reported exceedances of the PM10 NAAQS.  
This location is used to monitor potential human exposure from remote power generating facilities.  
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Table 3.4-3.  Maximum Pollutant Concentrations Monitored in the 
Proposed PRTC Project ROI—2004-2007 

Pollutant/Monitoring 
Station2 

Averaging Time/ 
Measurement 

Maximum Concentration by Year1 
2004 2005 2006 2007 

Ozone O3 
Thunder Basin, WY 

1-hour 
(ppm) 

0.078 0.074 0.087 0.087 
Wind Cave, SD — 0.083 0.083 0.079 
Billings County, ND 0.062 0.065 0.073 0.071 
Thunder Basin, WY3 

8-hour (1) 
(ppm) 

— 0.068 0.075 0.081 
Wind Cave, SD — 0.070 0.073 0.069 
Billings County, ND 0.055 0.059 0.066 0.064 
Nitrogen Dioxide NO2 
Thunder Basin, WY Annual 

(ppm) 
0.002 0.002 0.002 0.002 

Wind Cave, SD — 0.001 0.001 0.001 
Thunder Basin, WY 1-hour 

(ppm) 
0.029 0.021 0.032 0.021 

Sulfur Dioxide SO2 
Wind Cave, SD Annual 

(ppm) 
— 0.001 0.001 0.001 

Billings County, ND 0.001 0.001 0.001 0.001 
Wind Cave, SD 24-hour 

(ppm) 
— 0.002 0.003 0.002 

Billings County, ND 0.002 0.002 0.002 0.002 
Wind Cave, SD 3-hour 

(ppm) 
— 0.003 0.007 0.004 

Billings County, ND 0.006 0.005 0.007 0.009 
PM10 
Lame Deer, MT Annual 

Arithmetic Mean 
(µg/m3) 

22 22 23 22 
Arvada, WY 14 16 16 14 
Wind Cave, SD — 7 7 10 

Lame Deer, MT 
24-hour 
(µg/m3) 

48 80 120 107 
Arvada, WY 36 138 51 40 
Wind Cave, SD — 32 28 44 
PM2.5 
Lame Deer, MT 

Annual  
(µg/m3) 

5.9 7.7 — — 
Wind Cave, SD — 5.4 5.3 6.9 
Billings County, ND 4.4 4.3 4.8 5 
Lame Deer, MT 

24-hour  
(µg/m3) 

22 34 — — 
Wind Cave, SD — 16 17 22 
Billings County, ND 9 12 19 18 

Notes: 1. No monitoring data available for CO or Pb. 
 2. Lame Deer, Rosebud County, MT – Site ID 30-087-0307 
  Arvada Elementary School, Sheridan County, WY – Site ID 560330099 
  Thunder Basin Grassland, Campbell County, WY – Site ID 560050123 
  Wind Cave National Park, Custer County, SD – Site ID 460330132 
  Billings County, ND – Site ID 380070002 
 3. 8-hour O3 concentration of 0.081 for Thunder Basin, WY exceeds Federal and State NAAQS 
Sources: WY Department of Environmental Quality 2007, MT Department of Environmental Quality 2003, 
SD Department of Environment and Natural Resources 2005, and USEPA 2008b. 

Annual baseline GHG emissions for aircraft combustive emissions were calculated for methane, N2O, 
and CO2 and for a total CO2e.  Table 3.4-4 shows the annual GHG emissions from baseline aircraft 
operations.  
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Table 3.4-4.  Annual GHG Emissions from 
Baseline Aircraft Operations (metric tons/year) 

State  CO2 Methane N2O CO2e 
MT 5,875.48 0.17 0.19 5,937.97  
ND — — — — 
SD 839.96 0.02 0.03 848.89  
WY 2,807.74 0.08 0.09 2,837.60  

Total 9,523.18 0.27 0.31 9,624.46 

Regional Air Emissions 

The USEPA compiles inventories of point, area, and mobile source emissions as part of their National 
Emissions Inventory database.  Table 3.4-5 presents the most recent air emissions data for activities that 
occurred in 2008 for counties overlaid by the proposed PRTC airspace (USEPA 2013a).  In general, the 
largest stationary sources of air emissions within the ROI are 
related to energy exploration and production.  The region is 
very rural in nature with known coal, natural gas, and oil 
reserves.  Coal-powered electrical generation plants 
produce the highest annual emissions for all parameters.  

 The only affected area under the proposed PRTC airspace 
ROI which has been identified as nonattainment area for the 
NAAQS is Rosebud County, MT and Sheridan County, WY.  
The area is identified as the Lame Deer and Sheridan 
nonattainment area in national records.  Rosebud County 
includes the Colstrip mine, the larger communities of 
Colstrip and Lame Deer, smaller communities, and scattered 
ranches.  In 2008, Rosebud County or Sheridan County did 
not exceed the NAAQS standards for PM10 or PM2.5.  Tables 
3.4-6 and 3.4-8 summarize the 2008 maximum PM10 
pollutant concentrations for Rosebud and Sheridan Counties, respectively.  Tables 3.4-7 and 3.4-9 
summarize the most recent (2008) emissions of criteria air pollutants for Rosebud County and Sheridan 
County, respectively.  

Table 3.4-5. Summary of 2008 Annual Emissions for 
Counties Affected by the Proposed Action (tons per year) 

County VOCs CO NOx SOx PM10 PM2.5 
MT 
Carter  1,354.79   5,510.32   224.12   47.20   2,314.40   730.57  
Powder River  429.87   1,900.41   192.96   16.74   2,448.53   471.47  
Fallon  512.41   1,808.40   778.35   133.73   2,755.81   447.07  
Custer  5,960.57   26,416.37   1,807.73   159.94   5,235.77   2,406.76  
Rosebud  1,782.29   11,162.24   27,561.96   15,509.98   10,550.71   1,890.67  
Treasure  976.65   4,160.27   857.92   24.48   1,081.40   359.64  
Big Horn  4,925.07   24,004.41   4,995.40   601.54   17,997.49   3,731.87  

continued on next page… 

 
The coal-fired electrical plant at Colstrip in 
Rosebud County had two days in 2003 where 
PM10 emissions were exceeded.  In 2008, the 
County did not exceed emission standards. 
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Table 3.4-5. Summary of 2008 Annual Emissions for 
Counties Affected by the Proposed Action (tons per year) 

County VOCs CO NOx SOx PM10 PM2.5 
WY  
Crook  3,444.88   15,175.53   2,588.68   195.81   13,610.99   2,569.80  
Campbell  6,075.22   21,844.28   21,647.90   11,042.63   147,065.88   22,440.36  
Sheridan  1,928.17   10,996.60   4,594.83   65.42   20,521.67   2,357.67  
Weston  4,466.07   4,522.24   4,553.31   3,147.13   8,571.04   1,493.25  
SD 
Harding  309.23   834.80   114.33   5.08   1,259.21   253.36  
Butte  423.54   1,725.75   410.45   8.57   1,689.66   297.04  
Perkins  366.74   1,121.82   300.96   8.26   3,994.13   766.41  
Corson  470.26   1,419.06   550.78   9.92   2,816.89   540.34  
Ziebach  247.66   729.19   164.25   2.93   2,382.94   457.45  
Meade  2,186.58   9,041.02   1,341.34   48.30   4,633.39   1,074.30  
Lawrence  2,024.25   9,101.61   998.99   44.92   3,336.77   803.40  
Pennington 14,236.69   63,471.84   4,435.47   344.72   11,341.37   4,972.24  
ND 
Bowman  414.93   1,627.71   589.41   12.32   2,664.04   473.10  
Slope  467.62   1,228.93   321.69   9.54   1,683.26   355.80  
Adams  301.75   1,044.65   443.73   12.27   3,632.61   660.28  
Hettinger  452.89   1,538.15   718.51   16.22   3,942.70   750.02  
Grant  551.15   1,313.14   501.45   22.31   5,750.49   1,127.35  
Sioux  287.30   1,301.97   279.21   4.68   2,013.56   313.03  
Morton  1,924.09   9,737.89   5,659.15   4,449.52   10,949.86   2,373.39  
Stark  1,354.83   6,984.17   2,789.78   107.59   7,292.67   1,424.47  
Golden Valley  357.84   1,558.73   870.55   11.29   1,904.58   358.69  
Billings  469.38   1,817.11   964.72   259.51   1,327.76   277.59  

Source:  USEPA 2013a, 2008 National Emissions Inventory 

Table 3.4-6.  2008 Particulate Concentrations for Rosebud County, MT 

Pollutant 
NAAQS 

Standard 

Highest 
Recorded 

Concentration 

Second Highest 
Recorded 

Concentration 

Number of 
NAAQS 

Exceedances 

Stations 
Monitoring 
Pollutant 

PM10 

   24-hour average 
   Annual arithmetic mean 

 
150 µg/m3 
50 µg/m3 

 
56 µg/m3 
21 µg/m3 

 
45 µg/m3 

N/A 

 
0 
0 

 
2 
2 

Table 3.4-7.  2008 Rosebud County, MT Criteria Pollutants Emissions 
(in tons per year of pollutant emitted) 

Source  
Category VOCs CO NOx SOx PM10 PM2.5 

Mobile Sources 1,445.19  7,374.19  25,765.69  15,494.28  10,474.72  1,821.92  
Point and Area 
Sources 

 337.11  3,788.05  1,796.27   15.70   75.98  68.75  

All Sources 1,782.29  11,162.24  27,561.96  15,509.98  10,550.71  1,890.67  
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Table 3.4-8.  2008 Particulate Concentrations for Sheridan County, WY 

Pollutant 
NAAQS 

Standard 

Highest 
Recorded 

Concentration 

Second Highest 
Recorded 

Concentration 

Number of 
NAAQS 

Exceedances 

Stations 
Monitoring 
Pollutant 

PM10 

   24-hour average 
   Annual arithmetic mean 

 
150 µg/m3 
50 µg/m3 

 
103 µg/m3 
23 µg/m3 

 
83 µg/m3 

N/A 

 
0 
0 

 
3 
3 

Table 3.4-9.  2008 Sheridan County, WY Criteria Pollutants Emissions 
(in tons per year of pollutant emitted) 

Source  
Category VOCs CO NOx SOx PM10 PM2.5 

Mobile Sources  985.75   1,907.24   1,034.78   33.74  20,371.50  2,226.03  
Point and Area 
Sources 

 942.42   9,089.35   3,560.06   31.68   150.17   131.64  

All Sources 1,928.17  10,996.60  4,594.83   65.42  20,521.67  2,357.67  

Under the existing conditions, B-1s conduct 1,750 and B-52s conduct 1,500 sortie-operations in the 
MOAs and ATCAAs in the Powder River airspace (see Table 2.5-6).  Approximately 150 transient 
operations occur annually, primarily conducted by F-16s.  The emission factors used to calculate 
combustive emissions for B-1, B-52, F-15, F-16, and KC-135 aircrafts were obtained from the Air 
Emissions Inventory Guidance Document for Mobile Sources at Air Force Installations (Air Force Institute 
for Environment, Safety, and Occupational Health Risk Analysis 2003; AFCEC 2013).   

Table 3.4-10 shows the annual criteria pollutant emissions from baseline aircraft operations.  The 
detailed emission calculations are presented in Appendix K. 

Table 3.4-10.  Annual Criteria Pollutant Emissions from 
Baseline Aircraft Operations (tons per year) 

State VOC CO NOx SO2 PM10 PM2.5 
MT 0.24  1.72  26.58  2.18 3.45  3.45  
ND — — — — — — 

SD 0.03  0.25  3.80  0.31 0.49  0.49  
WY 0.11  0.81  12.59  1.04 1.65  1.65  

Total 0.38 2.78 42.97 3.54 5.59 5.59 

3.5 PHYSICAL SCIENCES 

3.5.1 DEFINITION OF THE RESOURCE 
Physical sciences include topography, geology, soils, and water.  Topography refers to an area’s surface 
features including its vertical relief.  These features may have scientific, historical, economic, and 
recreational value.  Geologic resources of an area typically consist of surface and subsurface materials 
and their inherent properties.  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.  
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Water resources include surface water, groundwater quantity and quality, floodplains, and wetlands.  
Surface water resources include lakes, rivers, and streams and 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 aquifer or water table, water quality, and surrounding geologic composition. The ROI for 
physical sciences includes all land under the proposed PRTC MOAs and ATCAAs.  

3.5.2 REGULATORY SETTING 

The Clean Water Act (CWA) of 1977 (33 USC § 1251 et seq.) and the USEPA 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 require a permit from the U.S. Army Corps of Engineers (USACE) for dredging 
and filling in wetlands.  Floodplains are defined by EO 11988, Floodplain Management, 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.”  Floodplains are not expected to be affected by the actions considered in this EIS, so the 
existing conditions and environmental consequences discussions analyzed in this section are limited to 
surface water and groundwater.  Wetlands are discussed in Section 3.6, Biological Sciences. 

3.5.3 EXISTING CONDITIONS 

3.5.3.1 TOPOGRAPHY 

Land resource regions are a group of geographically associated major land resource areas.  Major land 
resource areas are geographically associated land resource units with similarities in climate, geology, 
physiography, soils, water sources, biological resources, and land use.  Identification of these large areas 
is useful for describing regional characteristics for planning purposes. 

The proposed PRTC MOAs and ATCAAs are located within two major land resource areas:  the Northern 
Great Plains Spring Wheat Region and the Western Great Plains Range and Irrigated Region 
(U.S. Department of Agriculture [USDA] Natural Resource Conservation Service [NRCS] 2006).  The 
Northern Great Plains Spring Wheat Region major land resource area, located almost entirely across 
North and South Dakota, consists of rolling plains with some local badlands, buttes, and isolated hills.  
Broad floodplains exist along most of the major drainages 
and elevation ranges from 1,650 feet in the east with gradual 
sloping to about 3,600 feet in the western portions of the 
proposed PRTC. Local relief is rolling with some relief up to 
330  feet but is typically lower in most areas of the Dakotas 
(USDA NRCS 2006).  

The Western Great Plains Range and Irrigated Region major 
land resource area is located across eastern Montana and 
Wyoming in an area of old, eroded plateaus and terraces.  
Some of the large river valleys in this area are bordered by 
badlands with steep slopes and flat-topped buttes that often 
rise sharply against the plains.  Slopes are gently rolling to 
steep and elevation ranges from 2,950 feet to 5,900 feet 

 
The Western Great Plains Range and Irrigated 
Region major land resource area has large river 
valleys bordered by flat-topped buttes. 
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increasing from east to west and north to south.  Local relief is greater under the proposed PR-1A/B/C/D 
MOAs in the western area of the proposed PRTC (USDA NRCS 2006). 

3.5.3.2 GEOLOGY 

Surficial geology within the ROI consists primarily of shales, siltstones, and sandstones of the Tertiary 
Fort Union Formation.  Marine and continental sediments of the Cretaceous Montana Group typically 
underlie these deposits in Montana and Wyoming, while in North Dakota and South Dakota, the area is 
typically underlain by impermeable Cretaceous shale (USDA NRCS 2006).  

The ROI lies within two large structural basins: the Williston Basin and the Powder River Basin.  The 
Williston Basin is a sedimentary structural trough extending approximately 475 miles north-south and 
300 miles east-west over eastern Montana, western North Dakota and South Dakota, and into Canada.  
Sedimentary deposition in the Williston Basin includes rocks well suited to serve as hydrocarbon sources 
(U.S. Geological Survey [USGS] 1996). 

The Powder River Basin is a region in southeast MT and northeast WY about 120 miles east-west and 
200 miles north-south known for its coal deposits.  It is both a topographic drainage and geologic 
structural basin.  The Powder River Basin is the single largest source of coal mined in the U.S., and 
contains one of the largest deposits of coal in the world (USGS 1998).  

3.5.3.3 SOILS 

Soils information for this section is derived from the NRCS Soil Survey spatial and tabular database for 
the states of Montana, Wyoming, North Dakota, and South Dakota (USDA NRCS 2008a).  A soil order is 
the highest organizational level in the soils classification system and soils are grouped according to the 
degree of their horizon development and the kinds of horizons present.  Each of the soil map units 
described has minor soils that are encompassed within the map unit.  These minor soils may have 
different properties and limitations that can only be delineated on-site.  The properties and limitations 
of the soil type that comprises the majority of each soil map unit are presented in this section to provide 
an indication of the conditions and limitations found in the ROI.  The soils within the ROI consist of five 
soil orders:  Mollisols, Entisols, Inceptisols, Alfisols, and Vertisols (USDA U.S. Forest Service [USFS] 1980).  
These soil types are mapped on Figure 3.5-1. 

Mollisols:  These young soils form in semi-arid to semi-humid areas, typically under a grassland cover. 
Their parent material is generally limestone, loess, or windblown sand, and soils are typically a deep, 
high organic matter, nutrient-enriched surface soil between 60 to 80 centimeters thick.  Because of their 
productivity and abundance, the Mollisols are one of the more economically important soil orders 
(USDA NRCS 2008b). 

Entisols:  These soils are defined by their lack of horizons and are typically unaltered from their parent 
material.  They are globally extensive, very diverse, and can be found in almost any climate.  Many are 
sandy or very shallow (USDA NRCS 2008b). 

http://en.wikipedia.org/wiki/Montana�
http://en.wikipedia.org/wiki/Wyoming�
http://en.wikipedia.org/wiki/Coal�
http://en.wikipedia.org/wiki/Structural_basin�
http://en.wikipedia.org/wiki/United_States�
http://en.wikipedia.org/wiki/Grassland�
http://en.wikipedia.org/wiki/Parent_material�
http://en.wikipedia.org/wiki/Limestone�
http://en.wikipedia.org/wiki/Loess�
http://en.wikipedia.org/wiki/Sand�
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Inceptisols:  These soils are characterized by a minimal development of soil horizons.  They tend to be 
widely distributed and found on fairly steep slopes, resistant parent material, and young geologic 
surfaces (USDA NRCS 2008b). 

Alfisols:  These soils are moderately leached and are considered well developed.  Their subsurface 
horizons typically contain clays, resulting in relatively high fertility.  Typically, these soils are found in 
temperate humid and subhumid regions; they are extensive throughout the U.S. (USDA NRCS 2008b). 

Vertisols:  These soils are clayey soils that have deep, wide cracks for some time during the year that 
shrink as they dry and swell as they become moist.  The natural vegetation is predominantly grass, 
savanna, open forest, or desert shrub (USDA NRCS 2008b).  As shown on Figure 3.5-1, Vertisols underlie 
much of the existing Powder River airspace. 

Almost all (99 percent) of the soils in the ROI have an acidic level pH greater than 5.0 (extremely acidic) 
or less than 8.5 (strongly alkaline), with the exception of approximately 0.38 percent (83,141 acres) of 
the soils with a pH of 4.6, which is considered acidic (equivalent to tomato juice or black coffee) (Table 
3.5-1).  

Table 3.5-1.  PRTC: pH of Soils within ROI 
pH  Percent of Soil with pH Acres 
4.6 0.38% 83,141 
5.8 0.60% 130,117 
6.1 0.40% 86,368 
6.2 0.08% 17,246 
6.5 7.11% 1,546,459 
6.7 7.26% 1,579,716 
6.8 0.28% 60,175 
7 30.6% 6,660,134 

7.2 12.93% 2,813,715 
7.3 1.44% 312,633 
7.5 10.88% 2,367,617 
7.6 0.79% 173,112 
7.8 0.58% 128,026 
7.9 9.76% 2,123,481 
8 0.80% 174,059 

8.2 14.31% 3,115,127 
Not rated 1.80% 391,126 

Total 100.00% 21,762,252 
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Figure 3.5-1.  Soil Types Within the ROI 

Source: USDA NRCS 2008a 
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The Tongue River, on Figure 3.5-2, is one 
of the major surface water features 
within the ROI. 

3.5.3.4 WATER 

SURFACE WATER 

The proposed PRTC MOAs and ATCAAs lie within a large regional 
watershed system called the Missouri River Basin.  The Missouri 
River subbasin, one of six major subbasins within the Missouri 
River Basin, encompasses 529,350 square miles and all or part of 
10 states including those within the ROI:  Wyoming, Montana, 
North Dakota, and South Dakota.  The Missouri River flows 
2,341 miles from its headwaters in the Rocky Mountains at Three 
Forks, MT to its confluence with the Mississippi River in St. Louis 
and drains one-sixth of the contiguous U.S. (USEPA 2008e). 

As shown in Figure 3.5-2, the major surface water features within the ROI include (in approximate order 
from west to east): the Bighorn, Tongue, Powder, Little Powder, Little Missouri, Belle Fourche, 
Cheyenne, Moreau, Grand, and Cannonball rivers.  The Bighorn, Tongue, Powder, Little Powder and 
Little Missouri rivers all drain to the north until their confluence with the Yellowstone River. The 
Yellowstone River, a major tributary to the Missouri River, flows along the northern boundary of the ROI 
to the northeast until its confluence with the Missouri River.  The Cannonball, Grand, Moreau, Belle 
Fourche, and the Cheyenne rivers all drain east into the Missouri River or Lake Oahe (part of the 
Missouri River system). 

The rivers and their associated tributaries within the ROI serve as an important source of water for both 
domestic and commercial public-supply, agricultural, and industrial uses.  Much of the surface water has 
been largely appropriated for agricultural use, primarily irrigation, and for compliance with downstream 
water pacts.  Reservoirs store some of the surface water for flood control, irrigation, power generation, 
and recreational purposes (USGS 1996). 

The acidity of surface water within the ROI reflects the soils and most lakes and rivers within the ROI 
have a pH within the range of 4.5 to 9 (USEPA 2007).  Most of the surface waters measured by the 
National Atmospheric Deposition Program/National Trends Network, a nationwide network of water 
monitoring sites supported by the USDA, show surface water pH within the ROI ranging from 4.8 to 6.5 
with trends typically showing a slight increase in pH over the past 20 years (National Atmospheric 
Deposition Program/National Trends Network 2008). 

GROUNDWATER 
The proposed PRTC MOAs and ATCAAs lie within the Northern Great Plains aquifer system – a system 
that underlies most of North Dakota and South Dakota, about one-half of Montana, and about one-third 
of Wyoming encompassing about 300,000 square miles (USGS 1996).  According to the USGS (1996), an 
aquifer system consists of two or more aquifers that function similarly, share common geologic and 
hydrologic characteristics, and can be hydraulically connected so that a change in hydrologic conditions 
in one of the aquifers could affect the other aquifers.  The Northern Great Plains aquifer system lies 
primarily within the Williston and Powder River basins. 

As shown in Figure 3.5-3, there are 4 major aquifers within the Northern Great Plains aquifer system in 
the ROI (from shallowest to deepest): Lower Tertiary, Upper Cretaceous, Lower Cretaceous, and 
Paleozoic (USGS 1996). 
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Figure 3.5-2.  Surface Water Features 
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Figure 3.5-3.  Aquifer
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3.6 BIOLOGICAL SCIENCES 

3.6.1 DEFINITION OF THE 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 both 
intrinsically 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, or are protected 
under federal or state law.   

Biological resources include vegetation and habitat, wetlands, fish and wildlife, and special-status 
species.  In addition, because of concerns expressed during the EIS public review process, domestic 
animals are included in the discussion of environmental consequences to biological resources.   

The ROI for this resource is the lands under the proposed PRTC training airspace.  The ROI spans several 
landownership classifications:  Bureau of Land Management (BLM); USFS; DoD; National Park Service 
(NPS); USFWS; tribal, state, and local governments; and private lands. 

3.6.2 REGULATORY SETTING 

Endangered Species Act 
The Endangered Species Act (ESA) of 1973 (16 USC §§ 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 and can require formal consultation with the 
USFWS under Section 7 of the Act. 

Compliance with the ESA requires communication and consultation with the USFWS 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 request a list of these species that may 
occur in the ROI.  If any of these species are present, a determination of the potential effects on the 
species is made.  Should no species protected by the ESA be affected by the Proposed Action, no 
additional action is required.  Letters were sent to the appropriate USFWS offices, as well as state 
agencies, informing them of the Proposed Action and alternatives, and requesting data regarding 
applicable protected species.  Appendix E includes copies of relevant coordination letters sent by the Air 
Force. 

Clean Water Act  

The CWA of 1977 (33 USC § 1251 et seq.) and the USEPA 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 require a permit from the U.S. Army Corps of Engineers (USACE) for dredging and filling in 
wetlands.  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 to 
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.   
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Migratory Bird Treaty Act (16 USC 703 et seq.) and EO 13186 

The Migratory Bird Treaty Act 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 Migratory 
Bird Treaty Act’s regulation that affects educational, scientific, and recreational purposes and requires 
harvest to be limited to levels that prevent overuse.  The Migratory Bird Treaty Act also prohibits the 
export, selling, purchase, barter, or offering for sale, purchase or barter, any migratory bird, their eggs, 
parts, and nests, except as authorized under a valid permit (50 CFR 21.11).   

EO 13186 (effective January 10, 2001), outlines the responsibilities of federal agencies to protect 
migratory birds, in accordance with the Migratory Bird Treaty Act, the Bald and Golden Eagle Protection 
Acts, the Fish and Wildlife Coordination Act, ESA, and NEPA.  This order specifies: 

• The USFWS as the lead for coordinating and implementing EO 13186;  

• Federal agencies are required to incorporate migratory bird protection measures into their 
activities; and 

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

Sikes Act (16 USC 670) 

The Sikes Act applies to federal land under DoD control and requires military services to establish 
Integrated Natural Resources Management Plans (INRMPs) to conserve natural resources for their 
military installations.  The INRMPs include evaluations of threatened and endangered species, other fish 
and wildlife resources, wetlands, migratory bird habitat, and forest lands.  INRMPs are developed in 
cooperation with the USFWS and State Fish and Wildlife agencies.  

3.6.3 EXISTING CONDITIONS 

3.6.3.1 VEGETATION AND WETLANDS 

The proposed PRTC airspace is located within the Great Plains-
Palouse Dry Steppe Province ecoregion (Bailey 1995).  This area 
is characterized primarily by mixed-grass and shortgrass prairies 
with scattered trees and shrubs, primarily sagebrush (Artemisia 
spp.) and rabbitbrush (Chrysothamnus spp.) (Bailey 1995).  
Typical grasses include buffalograss (Buchloe dactyloides), blue 
grama (Bouteloua gracilis), western wheatgrass (Elymus smithii), 
and needlegrass (Stipa spp.) (Bailey 1995; SD Game, Fish and 
Parks 2006).  The region is primarily flat, but has occasional 
valleys and foothills that support woodlands such as bur oak, 
ponderosa pine, pine/juniper and riparian woodlands 
(dominated by cottonwoods [Populus spp.]).  Table 3.6-1 lists the 
major vegetation types that underlie the ROI.  Underlying soils 
are described in Section 3.5.3.3. 

 
Typical northern plains grassland under the 
proposed PRTC airspace; primarily used for 
livestock grazing. 
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GRASSLANDS 

The most extensive vegetation type within the project area ROI is grasslands covering 57 percent of the 
area and over 12,408,320 acres (Table 3.6-1).  Figure 3.6-1 maps these vegetation types under the 
proposed PRTC airspace.  The majority of the grasslands within the proposed project area lies in the 
ecotone between tall-grass and short-grass prairies and is characterized as mixed-grass prairies.  The 
two most dominant vegetative associations are wheatgrass-needlegrass and blue grama-needlegrass-
wheatgrass grasslands (Mac et al. 1998).   

Table 3.6-1.  Major Vegetation Types Underlying 
the Proposed PRTC Airspace 

Habitat Type Acres1 % Area 
Grasslands Total 12,408,320 57 
 Mixed-grass and other prairie  11,732,170  
 Introduced grassland (primarily hay/pasture)  676,150  
Shrubland & Steppe 3,628,160 17 
Forest and Woodland 1,639,040 8 
Cultivated Agriculture/Crops 2,732,800 13 
Developed Areas 241,280 1 
Barren and Sparsely vegetated 185,600 <1 
Open Water 83,200 <1 
Wetlands Total 842,880 4 
 Depressional/Herbaceous Wetlands  229,061  
 Greasewood Flats/Woody/Riparian Wetlands  613,819  

TOTAL 21,761,280 ~100 
Note: 1. Includes Gaps, MOAs, and ATCAAs that are part of each alternative. If MOAs and ATCAAs overlap, 

acreage is only counted once under the airspace.  
Source: USGS 2007 

Ninety-five percent of the grasslands present in the ROI composed of a diverse mix of herbaceous 
species including sand prairies, tallgrass prairies, mesic meadows, semi-desert grasslands, and foothills 
and piedmont grasslands.  The remaining grasslands of the area are composed of introduced perennial 
and annual grasses and primarily used for haying and pastureland. 

SHRUBLAND AND STEPPE 

The second most extensive vegetation type within the project area includes shrubland and steppe and 
covers approximately 17 percent (3,628,160 acres) of the area (Figure 3.6-1).  Steppe vegetation types 
are co-dominated by shrubs and grasses.  The majority of these shrublands in the ROI support 
sagebrush-dominated (Artemisia spp.) and sagebrush-steppe communities.  Sagebrush communities are 
variable in composition and structure depending on the soils, elevation, and moisture present.  In 
general, the vegetation in sagebrush communities is widely spaced and has an understory dominated by 
bunchgrasses and forbs. 

The expanse and quality of sagebrush communities across the U.S. have declined over the past few 
decades mainly due to fragmentation, alteration, and loss of habitat as a result of urbanization, 
agriculture, grazing practices, invasive species, and disruption of natural disturbance regimes such as fire 
(Connelly et al. 2004; Rowland 2004).  Alteration of fire regimes and the related invasion of invasive 
plants, notably cheatgrass (Bromus tectorum), are believed to be the greatest threats to the health of 
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sagebrush communities (USDA NRCS 2005).  It has been estimated that about 50 percent of the 
historical range of sagebrush habitat remains today (USDA NRCS 2005; Shroeder et al. 2004).  

In the upper elevations of the region fire frequency has decreased, in some cases leading to the invasion 
of juniper (Juniperus spp.) and piñon pine (Pinus edulis) that outcompete herbaceous and shrub species 
upon which wildlife such as the greater sage-grouse depend.  In some lower elevations, fire frequency 
has increased due to the spread of cheatgrass (Bromus tectorum) and other invasive grasses that burn 
readily and carry wildfires (USDA NRCS 2005).  Cheatgrass is an annual species that can invade during 
the first season following a fire and is capable of fueling repeated fires at very short intervals.  Frequent 
fires therefore prevent regeneration of sagebrush and other slower-growing shrubs, which can lead to a 
conversion of a shrub-dominated community to a community dominated by short-lived weedy grasses 
that offer limited forage value.   

FORESTS AND WOODLANDS 

Forests and woodlands make up approximately 8 percent of the 
ROI (approximately 1,639,040 acres) and are composed of 
primarily wooded draws and ravines, ponderosa pine forests, 
limber pine-juniper woodlands, and various other deciduous and 
coniferous forests.  Wooded draws and ravines support ash 
(Fraxinus spp.) and elm (Ulmus spp.) species with some areas 
containing Rocky Mountain juniper (Juniperus scopulorum).  
Forests cover a small (approximately 128,000 acres [0.5%]) 
proportion of the project area and are found scattered on 
discontinuous mountains, canyons, and plateaus up to 
6,000 feet, primarily in the southern and western project area 
(Figure 3.6-1 Vegetation).  The forests are dominated by 
ponderosa pine (Pinus ponderosa) in the overstory with associated midstory woody species including 
Rocky Mountain juniper, green ash (Fraxinus pennsylvancia var. lanceolata), and chokecherry (Prunus 
virginiana).  The density of woody species varies depending on moisture availability and the fire history, 
with more frequent fires creating a more open savannah-like forest with a grassy understory.  Typical 
understory plants include bluebunch wheatgrass (Pseudoroegneria spicata) and needle-and-thread 
(Stipa comata) (USDA USFS 1990).  

 
Forests and woodlands under the 
proposed PRTC include the Custer 
National Forest under portions of  
PR-1A and PR-1B. 
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Figure 3.6-1.  Vegetation 
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AGRICULTURE 

Cultivated agricultural areas (encompassing hay/pastureland, 
irrigated, and other cultivated cropland) cover approximately 
13 percent of the ROI (2,732,800 acres) with major crops 
including wheat, sunflowers, alfalfa, hay, barley, and soybean 
fields (SDDA 2008; USDA 2009; NDDA 2000). Additional 
information on the socioeconomic agricultural impacts is found 
in Table 3.9.12.  The availability of irrigation water is a limiting 
factor on agricultural production in the region.  Dryland farming 
also occurs.  Conversion of native grasslands to crops and 
pastureland is one of the primary reasons for a decline in 
diversity of wildlife habitat across the Great Plains, primarily east 
and south of the project area where more moisture is available.  While croplands do not support the 
diversity of wildlife species that native habitat does, agricultural fields can provide open space, cover, 
and foraging habitat for a variety of wildlife species such as upland game birds, rodents, lagomorphs 
(rabbit species), introduced, and ubiquitous species (Brady 2007).  

The majority of agricultural use in the project area on private land and public land leases is for livestock 
grazing.  Grazing land use retains the open character of the landscape, can support native plant species, 
and allows forage and cover access for wildlife species.  Agriculture and livestock are discussed in 
Section 3.8, Land Use. 

DEVELOPED AREAS 

Developed areas, including commercial, industrial and residential developments, and other built up 
areas constitute about one percent of the area under the airspace.  These are few and far between as 
the area is primarily rural and uninhabited in character.   

BARREN AND SPARSELY VEGETATED AREAS 

Barren and sparsely vegetated areas include naturally barren areas such as badlands or other areas 
where characteristics of the soil or bedrock severely limit the growth of vegetation.  Other barren areas 
include sandstone buttes, shale barren slopes, and exposed rocky outcrops such as the granite-
metamorphic rocky outcrops in the Black Hills (NatureServe 2008).  

FLOODPLAINS, RIPARIAN SYSTEMS, AND OTHER WETLANDS 

Floodplains.  Floodplain forests within the ROI are riparian areas that occur along water bodies, usually 
along level ground, and vary in width from less than a mile to seven miles in the ROI.  These systems 
include floodplains of medium and large rivers such as the Missouri River Basin and the Yellowstone 
River.  Floodplains have alluvial soils and are subject to periodic flooding typically at 5 to 25 year 
intervals.  Flooding is primarily driven by snowmelt in the mountains.  Vegetative communities within 
these systems are variable ranging from floodplain forests dominated by cottonwood (Populus spp.), 
ash, elm, and willow (Salix spp.), to wet meadows dominated by graminoids (grasses and grass-like 
plants such as sedges [Carex spp.] and rushes [Juncus spp.]), to gravel/sand flats.  In many cases these 
vegetative communities have been degraded due to groundwater depletion, lack of fire, or over-grazing 
(NatureServe 2008; Sullivan 1995). 

 
Agriculture and grasslands encompass 
over two-thirds of the vegetation under 
the proposed PRTC. 
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Riparian Systems.  Other riparian systems within the proposed airspace are differentiated from 
floodplains in that they are found as bands along more narrow rivers, along stream banks at higher 
elevations, or along seeps or isolated springs on hill slopes.  These systems consist of a variety of 
vegetative communities including herbaceous-dominated systems, shrub-dominated areas within 
montane conifer or aspen forests, and tree-dominated systems within montane areas.  The dominant 
shrubs within montane riparian areas include gray alder (Alnus incana), birch (Betula spp.), willow, and 
dogwood (Cornus sericea).  At higher elevations along narrow valleys and canyons, dominant riparian 
tree species include Douglas-fir (Pseudotsuga menziesii), spruce (Picea pungens and P. engelmannii), 
aspen (Populus tremuloides), and Rocky Mountain juniper (NatureServe 2008).   

Even though they occupy a small percentage of western lands, floodplains and riparian habitats are 
biologically rich, and therefore, disproportionately valuable for wildlife habitat.  These areas provide an 
ecologically diverse transition between upland and aquatic systems and provide forage, cover, migration 
corridors, wind and sun protection, breeding habitat, and water sources for a variety of wildlife species. 
These areas, especially on slopes, are also subject to rapid changes such as resulting from flash floods 
and snow/soil movement events.  

WETLANDS 

Wetlands are defined by the USACE and USEPA as “those areas that are inundated or saturated by 
surface or groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions.  Wetlands generally include marshes, bogs, and similar areas” (33 CFR 328.3[b]).  Wetlands 
provide a variety of functions including groundwater recharge and discharge, floodflow attenuation, 
sediment stabilization, sediment and toxicant retention, nutrient cycling, and habitat for plants and fish 
and wildlife species.  Three criteria are necessary to define wetlands:  vegetation (hydrophytes), soils 
(hydric), and hydrology (duration of flooding or soil saturation).   

This section describes the major wetland types that occur underneath the airspace of the ROI.  Wetlands 
were mapped as covering 4 percent of the area under the proposed airspace.  Some portions of the 
floodplains and riparian areas described above meet the delineation criteria and are considered 
wetlands as well, but were too small in scale to map.  The most common types of wetlands that occur 
under the ROI are Western Great Plains Depressional Wetlands and Inter-Mountain Basins Greasewood 
Flats.  These two wetland types cover less than one percent of the area under the proposed airspace; 
however, wetlands, as well as riparian systems and floodplains, have a disproportionately high value to 
wildlife and ecosystem function in this region.   

Depressional/Herbaceous Wetlands.  Approximately 229,061 acres of Western Great Plains 
Depressional wetlands are found under the ROI.  The depressional wetlands include closed and open 
systems that are either freshwater or saline.  Closed, freshwater systems have a perched water table, 
separate from the groundwater table, have an impermeable layer of clay or hydric soil, and are 
recharged by rainwater or runoff.  These closed systems are usually dominated by a variety of 
herbaceous plants including graminoids and forbs (NatureServe 2008).  Open freshwater systems 
include submergent and emergent marsh as well as wet meadows and wet prairies along lowland 
depressions and lake borders.  They differ from the closed systems in that they are part of a larger 
watershed or are connected to the groundwater.  Vegetative communities include emergent species 
such as cattails (Typha spp.), sedges, rushes, and spikerush (Eleocharis spp.) (NatureServe 2008).  Saline 
systems often have a salt encrustation on the soil surface.  These systems can be open or closed and are 



Final 
November 2014 

 

Powder River Training Complex EIS 
3.0 Affected Environment Page 3-75 

dominated by salt-tolerant and halophytic herbaceous species such as saltgrass (Distichlis spicata) and 
alkali sacaton (Sporobolus airoides), and are often intermingled with greasewood flats (NatureServe 
2008). 

Greasewood Flats/Woody Wetlands.  Approximately 613,819 acres of greasewood flats and other 
woody wetlands occur underneath the ROI.  Greasewood flats are found near drainages on stream 
terraces and flat areas or can grow in rings around playas, which form in the bottoms of undrained 
basins.  These sites have saline soils, a shallow water table, and flood intermittently, but normally 
remain dry for most of the growing season.  Vegetative communities are usually dense to open 
shrublands dominated by greasewood (Sarcobatus vermiculatus) and co-dominant species including 
sagebrush and saltbush (Atriplex spp.).  In areas where water or snow remains the longest, grasses may 
be present in the understory including alkali sacaton, western wheatgrass (Pascopyrum smithii) and 
saltgrass (NatureServe 2008).  Woody vegetation that grows in riparian areas was covered under 
Riparian Systems above.   

Other types of wetlands which exist under the proposed airspace, but are too small to map at a regional 
scale, include fens, playas, wet meadows, seeps, and springs (USEPA 2008f).   

OPEN WATER 

Open water habitats constitute a very small percentage of the 
area under the proposed airspace and are important in 
sustaining many fish and wildlife species in the region.  Open 
water occurs most frequently in the North Dakota and South 
Dakota portions under the proposed airspace.  Shallow water 
habitats may be vegetated with submergent plants (e.g., 
pondweeds), which provide food and cover for aquatic 
vertebrates and invertebrates as well as waterfowl.  Open 
water habitats also typically support emergent wetland or 
riparian vegetation around their margins and in very shallow 
areas.  Migratory birds, particularly waterfowl, find open 
water, including reservoirs, in the Great Plains states 
invaluable for rest stops and foraging on long migration routes (see Section 3.6.3.2, Wildlife).   

3.6.3.2 WILDLIFE  

The major wildlife habitats that occur under the proposed airspace are summarized in Table 3.6-2.  Eight 
primary habitats are present, each supporting its own distinctive array of wildlife species.  Within each 
of these habitats there exist a matrix of microhabitats with subtle differences in plant composition and 
physiographic features.  In addition, the ROI overlays a multitude of private, public, and tribal land 
ownership (see Section 3.8, Land Use).  As a result, wildlife habitat management objectives and 
techniques vary from area to area according to the landowner.  Given that the proposed project area 
covers a number of habitats in four states, the diversity of wildlife species is considerable.  This section 
discusses the primary game and nongame wildlife species that occur under the project area.  Table 3.6-3 
summarizes representative species and their season of occurrence.  Information on species of special 
concern and federally listed species is presented in Section 3.6.3.3.   

 
Water provides breeding habitat and water 
sources for waterfowl and other wildlife. 
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Table 3.6-2.  Wildlife Habitats 
that Occur Under the Proposed PRTC Airspace 

Habitat Type Description Habitat Value Characteristic Wildlife 
Wetlands, 
Floodplains and 
Riparian Systems 

Riparian areas along 
streams and rivers, 
floodplains, depressional 
wetlands, and greasewood 
flats 

These areas have value for 
most life-stages of 
amphibians, as well as 
foraging, cover, breeding, and 
water sources for a variety of 
other wildlife species. 

Mammals (mule and 
white-tailed deer, moose); 
amphibians; birds 
(waterfowl and breeding 
migratory) 

Open Water Lakes, rivers, streams, 
reservoirs, ponds. 

Open water habitat in the 
study area has value for fish, 
most life-stages of 
amphibians, as well as 
foraging, breeding, and a 
water source for a variety of 
other wildlife including 
waterfowl and shorebirds.  

Mammals (river otter); 
amphibians and reptiles 
(snapping turtle, frogs); 
birds (migratory and  
resident waterfowl, 
shorebirds, wading birds); 
fish; invertebrates 

Grasslands Mixed-grass prairies with 
varying amounts of shrub 
cover, shortgrass prairies, 
and rangelands, which can 
be dominated by 
introduced grasses such as 
cheatgrass. 

Provides foraging, nesting, 
and migration habitat 

Mammals (ungulates, 
prairie dogs and other 
rodents);  
birds (upland game birds, 
songbirds, raptors);  
reptiles (snakes, lizards) 

Shrubland and 
Steppe 

Sagebrush, saltbush, 
montane-foothill deciduous 
shrubland, northwestern 
great plains shrubland 

Provide foraging, cover, and 
nesting habitat for a wide 
variety of species. 

Birds (sharp-tailed grouse, 
songbirds, raptors)  
ungulates (pronghorn, 
deer) 

Forests and 
Woodlands 

Ponderosa pine forests, bur 
oak, and pine/juniper 
woodlands,  

Forested upland habitat in the 
study area has value for 
breeding, foraging, cover from 
predators, and shelter for a 
variety of wildlife species.   

Mammals (elk, mule deer, 
black bear, mountain lion, 
bats);  
Birds (songbirds, 
woodpeckers),  
amphibians  
(tree frogs, salamanders) 

Agriculture Major crops include wheat, 
sunflowers, alfalfa, hay, 
barley, and soybean fields 

Value for foraging and cover 
for a variety of wildlife 
species. 

Upland game birds, 
rodents, and lagomorphs 
and ubiquitous species. 

Developed Areas Comprised mainly of 
buildings, paved surfaces, 
landscaped areas, and 
other infrastructure. 

Developed areas in the study 
area are not important 
habitat for wildlife.  Some 
wildlife use human structure 
for nesting or forage on 
garbage in developed areas. 

Ubiquitous species such as 
small mammals 
(e.g., rodents),  
birds (e.g., mockingbird, 
grackle, eastern towhee) 

Barren and 
Sparsely 
Vegetated 

Rocky outcrops, cliffs, or 
sparsely vegetated 
grasslands and shrublands 

Provide very little habitat 
value.  Rocky outcrops and 
cliffs can provide refuge or 
nesting areas for some 
species. 

Small mammals,  
lizards, raptors. 
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Table 3.6-3.  Representative Game and Nongame Wildlife Species 
that Occur Under the Proposed PRTC Airspace 

Wildlife Grouping Representative Species1 Season(s) of Occurrence 
Game Species  
Ungulates White-tailed deer, mule deer, elk, 

moose, and pronghorn. 
Generally year-round 

Upland Game Birds Sharp-tailed grouse, turkey, ring-
necked pheasant, chukar, mourning 
dove 

Generally year-round 

Waterfowl Merganser, green-winged teal, lesser 
scaup, snow goose, Canada goose, 
mallard, redhead, ring-necked duck, 
etc. 

Year round: mallard, Canada goose; 

Summer: green-winged teal, lesser 
scaup; snow geese; redhead   

Mammals Carnivores: (e.g., black bear, mountain 
lion, fox, bobcat, coyote, mink, weasel, 
badger) 

Small mammals:  (e.g., prairie dogs, 
cottontails, white-tailed jackrabbits, 
raccoon, muskrat, porcupine, beaver, 
skunk)  

Generally year-round 

Nongame Species 
Mammals Northern pocket gopher, chipmunks, 

ground squirrels, mice, voles, rats 
Bats: (e.g., big brown bat, hoary bat) 

Generally year-round 

Birds Raptors: (e.g., prairie falcon, red-tailed 
hawk, Swainson’s hawk, sharp-
shinned, golden eagle, barn owl, great-
horned owl) 

Woodpeckers:  (e.g., downy 
woodpecker, northern flicker, 
sapsuckers) 

Other:  (e.g., meadowlark, longspur, 
sparrows, swallows, warblers, finches, 
black-billed magpie, chickadee) 

Year -round: red-tailed hawk, prairie 
falcon, great-horned owl; woodpeckers,  
black-billed magpie, chickadee 

Winter:  Sharp-shinned hawk 

Summer:  golden eagle, barn owl, 
Swainson’s hawk, woodpeckers, 
warblers, swallows, sparrows. 

Amphibians Plains spadefoot, boreal chorus frog, 
Great Plains toad, leopard frog, 
salamanders 

Primarily spring-summer 
(outside hibernation season) 

Reptiles Eastern racer, plains gartersnake, 
bullsnake, common sagebrush lizard, 
greater short-horned lizard, painted 
turtle 

Primarily spring-summer 
(outside hibernation season) 

Notes: 1. This table does not include ESA-listed species or Species of Special Concern (see next section). 
Sources: MT Natural Heritage Program 2007; Bailey 1995. 

GAME SPECIES 

Species considered “game species” by local state game and fish departments within the project area 
include ungulates, upland game birds, waterfowl, carnivores such as mountain lion, bear, and coyotes, 
and other mammals that are trapped including mink, fox, and raccoon. 
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Ungulates:  Ungulate game species within the project area 
include mule deer, white-tailed deer, elk, pronghorn 
(commonly known as antelope), and moose.  Mule deer occur 
throughout the project area in grasslands, riparian areas, 
foothills and montane shrublands, and aspen groves 
(MT Natural Heritage Program 2007; ND Game and Fish 2005).  
Their winter is spent primarily in lower elevations and mule 
deer move to higher elevations in the summer (Scribner 2006).  
Elk primarily inhabit coniferous forests interspersed with 
openings such as meadows and grasslands (MT Natural 
Heritage Program 2007).  White-tailed deer are most often 
found in lower elevation river and creek bottoms where 
vegetation is dense (MT Natural Heritage Program 2007; ND 
Game and Fish 2005).  Moose prefer wetter habitats and usually inhabit mountain meadows, river valleys, 
swamps, willow flats, and mature coniferous forests (MT Natural Heritage Program 2007).  Because these 
habitats are limited in the ROI, moose are uncommon.  Bison were once native to the ROI and are raised 
on some ranches but are no longer free-ranging. Pronghorn are found throughout the project area mainly 
in open rolling sagebrush/grasslands with slopes of less than 10 percent (ND Game and Fish 2005, 2006; 
MT Natural Heritage Program 2007). 

Other Game Species:  Large carnivores such as black bears and mountain lions are hunted, primarily in 
western portions of Montana and Wyoming.  Smaller game includes a variety of furbearing mammals 
and those considered “predatory” including coyote, badger, beaver, bobcat, mink, weasel, muskrat, 
porcupine, prairie dogs, squirrels, rabbits, red fox, raccoon, and skunk.   

Upland game birds:  A variety of upland game birds occur throughout the proposed project area.  Most 
species, including sharp-tailed grouse, chukar, and ring-necked pheasant, are found in open grasslands 
and croplands (MT Natural Heritage Program 2007; ND Game and Fish 2005).  Wild turkeys can be found 
in similar habitat as well as in open ponderosa pine forest and wooded river bottoms (MT Natural 
Heritage Program 2007; ND Game and Fish 2005). The greater sage-grouse is also present and is 
discussed in Section 3.6.3.3, Special Status Species.  

Waterfowl:  The proposed project area generally occurs under the convergence of several principal 
routes of both the Central Flyway and the Mississippi Flyway for migratory birds (Figure 3.6-2).  The 
diversity of species crossing under the proposed airspace during migratory periods is large.  Waterfowl 
known to occur in the area include the merganser, green-winged and cinnamon teal, scaups, snow 
goose, Canada goose, mallard, redhead duck, and ring-necked duck.  These species are dependent upon 
wetlands and surface waters such as freshwater ponds, lakes, rivers, and marshes for their primary 
habitat during migration stopovers and for foraging (MT Natural Heritage Program 2007; ND Game and 
Fish 2005).  Such habitats are typically located in river valleys and lower elevations within the ROI.  
Croplands and grasslands in the airspace may also be used by waterfowl and shorebirds for foraging. 

NONGAME SPECIES 

Typical nongame species include birds, bats and small rodents.  Nongame bird species include raptors 
(hawks, owls, golden eagle) songbirds and other perching birds.  All amphibian species are nongame and 
those present in the project area include salamanders, the Great Plains toad and the plains spadefoot.  
The eastern racer, greater short-horned lizard and the painted turtle are examples of reptiles that can 
be found within the project area. 

 
White-tailed deer represent both a biological 
and an economic resource under the proposed 
PRTC. 
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Figure 3.6-2.  Migratory Flyways 
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3.6.3.3 THREATENED, ENDANGERED, AND OTHER SPECIAL STATUS SPECIES 

FEDERALLY LISTED SPECIES 

Nine animal species (four birds, three mammals, and two fish) and one plant species that are listed 
under the ESA as threatened or endangered and three ESA candidate bird species have been 
documented or have the potential to occur in suitable habitats within or near the ROI (Table 3.6-4).  The 
federally listed bird species include the threatened piping plover (Charadrius melodus), endangered 
whooping crane (Grus americana), endangered interior least tern (Sterna antillarum athalassos), and 
the proposed threatened red knot (Calidris canutus rufa).  The western distinct population segment of 
the yellow-billed cuckoo (Coccyzus americanus), Sprague’s pipit (Anthus spragueii), and the greater 
sage-grouse (Centrocercus urophasianus) are candidate species.  

The interior least tern and the piping plover are both found along sand, gravel and/or pebble beaches of 
rivers and lakes, primarily along the Missouri and Yellowstone Rivers, both of which fall just outside the 
airspace (Hagen et al. 2005).  Some of the piping plover range overlaps the project area and, given the 
close proximity of suitable habitat, there is potential for these species to occur along tributaries within 
the ROI.   

The central migration route of the whooping crane is the last naturally-occurring route of this species in 
the U.S. and has been mapped as crossing from northwest North Dakota through central South Dakota 
east of the proposed ROI (NatureServe 2008).  The whooping crane is a seasonal migrant that uses 
wetland areas of North Dakota and South Dakota east of the proposed airspace for stopover and resting 
during these long migrations. The Sprague’s pipit is closely tied with native prairie habitat and breeds in 
the north-central U.S. Sprague’s pipit often goes undetected during migration through the Great Plains, 
potential occurrence within the ROI includes Montana, North Dakota and South Dakota (Montana 
Natural Heritage Program and Montana Fish, Wildlife and Parks 2014, USFWS 2011a).  The western 
yellow-billed cuckoo is also a long-distance migrant that uses riparian forested thickets in South Dakota, 
and occasionally Wyoming, for breeding (WY Game and Fish [WYGF] 2005).   

The Red knot is one of the longest-distance migrants in the animal kingdom, flying more than 
9,300 miles from south to north in spring and repeat in reverse every autumn. Migrating knots can 
complete nonstop flights of 1,500 miles and more, converging on critical stopover areas to rest and 
refuel. Stopover habitat includes aquatic areas where easily digested foods such as juvenile clams and 
mussels and horseshoe crab eggs can be readily consumed (USFWS 2014a). Potential occurrence within 
the ROI is limited as open water and wetland habitat make up a very small percentage of the area under 
the proposed airspace. 

The greater sage-grouse is dependent year-round upon sagebrush shrublands, which have been in 
decline in recent years.  Consequently, sage-grouse population numbers have been decreasing for 
decades, thought to be due to reduction in suitable habitat (Connelly et al. 2004; Rowland 2004).  In 
1999, growing concern for the species lead to a petition to list the greater sage-grouse under the ESA.  
After review, the USFWS ruled in 2004 that listing was not warranted (McCarthy and Kobriger 2005).  
Subsequent recent review resulted in adding the greater sage-grouse to the federal candidate list on 
March 5, 2010.  The species receives special management attention under USFS, BLM, and in all four 
states of the project area. 
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Table 3.6-4.  Federally Listed Species Known to Occur or with Potential to Occur 
Under the Proposed PRTC Airspace 

Common Name Scientific Name 
Airspace States and Counties of Occurrence 

FED1 Expected Occurrence and Habitat ND SD MT WY 
Birds 
Piping plover Charadrius 

melodus 
All counties - 
rare  

Corson Fallon, Custer?  T Potential during migration, nesting 
occurs along Missouri and Cheyenne 
rivers and may occur along Moreau 
River.  Uses sandbars, islands, 
shorelines. 

Whooping crane Grus americana All counties - 
rare 

Butte, Corson, 
Meade, 
Perkins, 
Pennington, 
Ziebach 

Custer, Fallon, 
Yellowstone 

Very rare 
migrant 

E Potential during migration.  Uses 
sloughs, marshes, rivers, lakes, 
ponds, croplands, and pastures. 

Interior least tern Sterna 
antillarum 
athalassos 

Morton, Sioux Meade Custer, Rosebud  E Potential during migration, nesting 
occurs along Missouri and Cheyenne 
rivers and may occur along Moreau 
River.  Uses sandbars, islands, 
shorelines. 

Yellow-billed 
cuckoo 

Coccyzus 
americanus 

   Crook, 
Sheridan 

C Cottonwood –riparian areas 

Red knot Calidris canutus 
rufa 

 All counties   PT Potential during migration. 
Long-distance migrants flying more 
than 9,300 miles from south to 
north in spring and repeat in reverse 
every autumn. Stopover habitat 
includes aquatic areas where easily 
digested foods can be readily 
consumed. Breeding occurs outside 
of the ROI in the central Canadian 
Arctic from northern Hudson Bay to 
the southern Queen Elizabeth 
Islands. (USFWS 2014a) 

continued on next page… 
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Table 3.6-4.  Federally Listed Species Known to Occur or with Potential to Occur 
Under the Proposed PRTC Airspace 

Common Name Scientific Name 
Airspace States and Counties of Occurrence 

FED1 Expected Occurrence and Habitat ND SD MT WY 
Sprague’s pipit Anthus 

spragueii 
All counties All counties – 

rare 
All counties  C Uses medium to intermediate height 

prairie. Also known to utilize alkaline 
meadows around the edges of 
alkaline lakes.  Ground nester that 
breeds and winters on open mixed-
grassland habitat. (USFWS 2011a) 

Greater sage-
grouse 

Centrocercus 
urophasianus 

Bowman, 
Slope,  Golden 
Valley 

Butte, Harding, 
with incidental 
observations in 
Perkins and 
Meade 

Carter, Fallon, 
Custer, 
Powder River, 
Rosebud, 
Big Horn, 
Treasure 

Campbell, 
Crook, 
Sheridan, 
Weston, 

C Dependent upon large stands of 
mature sagebrush year round for 
foraging and cover.  Flat, open 
grassland needed for breeding (leks).  
Historically occurred across the 
entire ROI; eastern portion of range 
has subsided.   

Mammals 
Northern long-
eared bat 

Myotis 
septentrionalis 

 All counties  County-
level range 
not 
defined 

PE Historical occurrence within the ROI. 
Species range includes 39 states. 
Roost in caves, mines, and both live 
and dead trees.  (USFWS 2014c) 

Canada lynx Lynx canadensis    Sheridan T Historical occurrence documented 
along the western border of 
Sheridan County, outside of the ROI.  
Live in subalpine/coniferous forests.  
Critical habitat limited to western 
Wyoming. 

Black-footed 
ferret 

Mustela 
nigripes 

 Six parcels in 
western 
portion of 
state, includes 
Badlands and 
Wind Cave 
national parks 

Four parcels in 
state, one in 
southeastern 
portion on 
N. Cheyenne 
Reservation 

 E,  
N/E in 

MT, 
WY, SD 

Historical occurrence across ROI.  All 
current populations have been re- 
introduced;  suitable habitat 
includes prairie dog towns >80 acres 
or any towns part of a >1,000 acre 
complex of prairie dog colonies 

continued on next page… 
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Table 3.6-4.  Federally Listed Species Known to Occur or with Potential to Occur 
Under the Proposed PRTC Airspace 

Common Name Scientific Name 
Airspace States and Counties of Occurrence 

FED1 Expected Occurrence and Habitat ND SD MT WY 
Fish 
Topeka shiner Notropis topeka  Corson 

(historical) 
  E Historical occurrence only.  

All current populations are found in 
small streams within eastern SD, 
within the Big Sioux, Vermillion, and 
James River watersheds 

Pallid sturgeon Scaphirhynchus 
albus 

Morton, Sioux Corson Custer  E Historical occurrence within the ROI.  
Large-river ecosystems and 
associated floodplains, backwaters, 
chutes, sloughs, islands, sandbars, 
and main channel waters.  
(USFWS 2014f) 

Plants 
Ute ladies'-
tresses 

Spiranthes 
diluvialis 

   All 
counties 

T Historical occurrence across ROI.  
Primarily associated with stream 
terraces, floodplains, oxbows, 
seasonally flooded river terraces, 
sub-irrigated or spring-fed 
abandoned stream channels 
and valleys, and lakeshores. 
(USFWS 2014e) 

Note: 1. Federal Listing as C= Candidate; E=endangered; PE = Proposed Endangered; T=threatened; PT=proposed threatened; N/E = Nonessential Experimental, referring to 
reintroduced populations; “?” indicates uncertainty as to county occurrence. 

Sources: USFWS 2006; USFWS 2007; USFWS 2008a; USFWS 2014a; USFWS 2014b; USFWS 2014c; USFWS 2014d; USFWS 2014e; USFWS 2014f; USFWS 2014g; WY Natural 
Diversity Database (WYNDD) 2003; Montana Sage Grouse Work Group 2005; SD Wildlife Division, Department of Game, Fish and Parks 2008; McCarthy and Kobriger 2005. 
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The historic range of the black-footed ferret (Mustela nigripes) included all four of the project area 
states.  Having nearly been extirpated in the U.S. as a result of prairie dog extermination, the 
black-footed ferret has been successfully reintroduced to eight states as of 2008, including Montana, 
Wyoming, and South Dakota.  Although all of these populations are listed as endangered, some of them 
are managed as nonessential experimental.  The black-footed ferret is found in shortgrass and mixed–
grass prairies, and suitable habitat for reintroduction is defined as prairie dog towns that are generally 
greater than 80 acres or are part of a 1,000 acre or more complex of prairie dog colonies (WY Game and 
Fish 2005; USFWS 2008a).  One of the recent reintroduction sites is located on the Northern Cheyenne 
Indian Reservation in southeast Montana (USFWS 2008b), which is under the proposed PR-1B MOA. 

The proposed endangered Northern long-eared bat (Myotis septentrionalis) is found across much of the 
eastern and north central U.S. and all Canadian provinces. The species’ range includes 39 states (2 of 
which are within the ROI; North Dakota and South Dakota). Very little is known about most aspects of 
life history, including hibernation, and foraging habitat requirements, population dynamics, population 
trends, and migration and dispersal patterns. Roost habitat includes caves, mines, quarry tunnels, and 
both live and dead trees (NatureServe 2013; USFWS 2014c). 

The distribution of the threatened Canada lynx (Lynx canadensis) in North America is closely associated 
with the distribution of North American boreal and subalpine/coniferous forests. Canada lynx are most 
likely to persist in areas that receive deep snow and have high-density populations of snowshoe hares, 
their principal prey. Historical occurrence for the lynx has been documented along the western border 
of Sheridan County, WY outside of the ROI.  Critical habitat limited to western Wyoming (USFWS 2014d). 

The threatened Ute ladies'-tresses (Spiranthes diluvialis) historical occurrence includes all Wyoming 
counties under the ROI.  However, habitat for Ute ladies'-tresses is limited to areas primarily associated 
with stream terraces, floodplains, oxbows, seasonally flooded river terraces, subirrigated or spring-fed 
abandoned stream channels and valleys, and lakeshores (USFWS 2014e). The endangered Topeka shiner 
(Notropis topeka) occupies small prairie streams that have groundwater input.  The current known 
populations have been found outside the ROI, with the closest populations being in eastern South 
Dakota, within the Big Sioux, Vermillion, and James River watersheds (Shearer 2003).  The USFWS 
species list includes a historical occurrence for the Topeka shiner in Corson County, SD; however, the 
species is no longer considered present. 

The endangered pallid sturgeon (Scaphirhynchus albus) occupies habitat associated with stream 
terraces, floodplains, oxbows, seasonally flooded river terraces, subirrigated or spring-fed abandoned 
stream channels and valleys, and lakeshores.  Historical occurrence within the ROI includes Montana 
(Custer County), North Dakota (Morton and Sioux Counties), and South Dakota (Corson County).   

SPECIES OF SPECIAL CONCERN 

Species of special concern to the states and other federal agencies (e.g., Bureau of Land Management 
[BLM], USFS) that are considered the highest priority for each state in the ROI may occur in counties 
under the proposed ROI.  Appendix L lists these species and the ROI states and counties in which they 
are found.  Appendix L briefly describes the habitat requirements for each.  General species groups that 
often receive special management consideration by federal and state wildlife agencies and/or have 
potential to be affected by aircraft training within the proposed airspace include bats and waterfowl.  
The bald eagle was previously listed for federal protection under the ESA; however, due to recovery the 
bald eagle was delisted in 2007.  The bald eagle is now protected under the Migratory Bird Treaty Act 
and the Bald and Golden Eagle Protection Act. 
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Bats:  Three species of bats considered species of special concern in Montana and Wyoming are found in 
the project area.  Townsend’s big-eared bat (Corynorhinus townsendii) inhabits caves and abandoned 
mines near conifer and bottomland woodlands.  The pallid bat (Antrozous pallidus) can be found in 
ponderosa pine forests and big sagebrush shrublands with rock outcrops.  The spotted bat (Euderma 
maculatum) prefers open, arid habitats close to tall cliffs (MT Natural Heritage Program 2007). 

Waterfowl:  Waterfowl species of special concern include the common loon (Gavia immer), the horned 
grebe (Podiceps auritus) and the American white pelican (Pelicanus erythrorhynchos).  The common loon 
is found in Wyoming and often inhabits clear, secluded mid-elevation lakes typically less than four acres 
in size.  The horned grebe is a passage migrant within the proposed airspace and can be found in most 
open water resources.  The American white pelican is also considered a passage migrant and is often 
observed in lakes, marshes, and rivers (MT Natural Heritage Program 2007).  Section 3.6.3.1 details the 
limited extent of water bodies in the ROI, so those water sources present are of considerable 
importance to waterfowl as well as other species.   

DOMESTIC ANIMALS 

The majority of agricultural use in the project area on private land and public land leases is for livestock 
grazing.  Ranches and associated livestock grazing alone constitute approximately 78 percent of the land 
use in the ROI.  Cultivated agricultural areas (encompassing hay/pastureland, irrigated, and other 
cultivated cropland) cover approximately 8 percent of the ROI (2,078,986 acres) with major crops 
including wheat, sunflowers, alfalfa, hay, barley, and soybean fields (SDDA 2008; USDA 2009; NDDA 
2000).   

Beef cattle, with some milk cows, represent the greatest proportion of livestock in the ROI, accounting 
for 71 percent of all livestock.  Sheep and lambs account for 23 percent, horses account for 4.7 percent 
and the remaining 0.5 percent is comprised of hogs and pigs.   

Livestock in the ROI counties represents a portion of the statewide livestock inventory for each of the 
four states.  The beef cows in the ROI counties in Montana comprise approximately 13.5 percent of the 
total inventory of beef cows in the state.  The beef cow inventory in the ROI states of North Dakota and 
Wyoming also comprise 25 percent and 17 percent of the total inventory in the respective states.  The 
number of milk cows in the North Dakota ROI counties comprises over 33 percent of the total number of 
milk cows in the state.  Livestock on the ROI farms is shown on Table 3.9.13. 

3.7 CULTURAL AND HISTORIC RESOURCES 

3.7.1 DEFINITION OF THE RESOURCE 
Cultural resources are prehistoric and historic sites, buildings, districts, or objects that are important to a 
culture or community.  Cultural resources are generally divided into four categories:  archaeological 
resources, architectural resources, traditional cultural resources, and cultural landscapes. 

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.  They are generally historic in affiliation. 
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Traditional cultural properties can include 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 that are eligible for or listed on the NRHP.  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 NRHP 
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 Montana, Wyoming, 
South Dakota, and North Dakota are associated with Native Americans.  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. 

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 
famous historical 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).  These categories are not 
mutually exclusive from each other or the other types of resources defined here (Birnbaum 1994). 

The ROI for cultural resources is the area within which the proposed action has the potential to affect 
significant cultural resources.  For the Proposed Action, the ROI is defined as the land under the training 
airspace proposed for use by B-1, B-52, and transient aircraft in day-to-day or LFE training.  

3.7.2 REGULATORY SETTING 
Archaeological and historic sites and structures are protected under a number of laws including the 
Antiquities Act of 1906, Historic Sites Act of 1935, Archaeological Resources Protection Act of 1979, and 
the National Historic Preservation Act (NHPA) of 1966, as amended.  Under the NHPA and its 
implementing regulations, only significant cultural resources are considered when assessing the possible 
effects of a federal undertaking or action.  Significant archaeological, architectural, and traditional 
cultural resources include those that are listed or eligible for listing on the National Register of Historic 
Places (NRHP).  The significance of cultural resources is determined by using specific criteria as defined 
by the NHPA under 36 CFR 60.4, including association with an event or individual significant to the past, 
embodiment of distinctive characteristics, ability to contribute to scientific research, or ability to add to 
an understanding of history or prehistory.  Cultural resources generally must exceed 50 years of age to 
be considered for listing on the NRHP; however, more recent resources such as Cold War-era buildings 
may warrant protection if they manifest “exceptional significance.”  Traditional cultural resources can be 
evaluated for NRHP-eligibility, as well.  Whether or not a traditional cultural resource is evaluated for 
NRHP eligibility, it may have special importance to the respective tribe, and as such, DoD has particular 
trust responsibilities to ensure its proper stewardship.   

National Historic Landmarks (NHLs) are cultural resources of national historic importance and are 
automatically listed on the NRHP.  Under the implementing regulations for Section 106 of the NHPA (36 
CFR Part 800.10), special consideration to minimize harm to NHLs is required and both the Advisory 
Council on Historic Preservation (ACHP) and the Secretary of the Interior are consulted if any adverse 
effects are likely to occur to such resources.  National Monuments are established under the Antiquities 
Act of 1906, which gives the President of the U.S. authority to restrict the use of public land owned by 
the federal government as parks or conservation lands by EO.  National Monuments are “historic 
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landmarks, historic and prehistoric structures, and other objects of historic or scientific interest” (16 USC 
431-433) that are identified for protection and federal management.  National monuments that are 
historic in character and managed by the NPS are administratively listed on the NRHP.  Devils Tower 
National Monument, now under the Gateway ATCAA, was the first national monument to be 
established, on September 24, 1906. 

Several laws and 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 U.S. government-to-government relationships with Native American 
tribes, and reduce the imposition of un-funded mandates upon Native American tribes.  This EO 
supersedes EO 13084 signed May 14, 1998. 

The DoD Instruction 4710.02, DoD Interactions with Federally-Recognized Tribes, September 16, 2006, 
implements the DoD American Indian and Alaska Native Policy, assigns responsibilities, and provides 
procedures for DoD interaction with federally-recognized tribes.  Other laws and regulations requiring 
consultation with Native Americans include the NHPA of 1966, Native American Religious Freedom Act, 
and EO 13007.  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 Native 
American Religious Freedom Act sets the policy of the U.S. 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.”   

EO 13007, Indian Sacred Sites, issued on May 24, 1996 requires that in managing federal lands, agencies 
must accommodate access 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.   

3.7.2.1 DATA SOURCES 

Information on cultural resources within the ROI was derived from conducting background research to 
identify NRHP and the State Register of Historic Places properties beneath the affected airspace, NHLs, 
National Battlefields, National Historic Trails, any cultural landscapes, ghost towns, historic forts, or 
historic ranches recorded or known within the same area, and Native American Reservations, sacred 
areas, or traditional use areas.  State Historic Preservation Offices (SHPOs) were contacted at Cheyenne, 
WY; Helena, MT; Bismarck, ND; and Pierre, SD; and sources were reviewed on the National Register 
Information System, and the on-line South Dakota State Register.  Regional offices of the BLM and 
cultural resources managers associated with national forests under the airspace were also contacted.  
Information was solicited as well from Tribal Historic Preservation Offices associated with the four 
reservations that are under portions of the proposed airspace:  the Crow Reservation, Northern 
Cheyenne Reservation, Standing Rock Indian Reservation, and the Cheyenne River Reservation and from 
state historic preservation societies in Wyoming, Montana, North Dakota, and South Dakota.  Other 
Native American tribes contacted are listed in Table 3.7-1.   
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3.7.2.2 CONSULTATION 
Consultation in accordance with all relevant laws, regulations, EOs, and DoD or Air Force instructions 
resulted in development of a Programmatic Agreement regarding the proposed development, 
implementation and operation of the PRTC.  The Programmatic Agreement is discussed in greater detail 
in Section 4.7 and is located in Appendix N, Government-to-Government and Section 106 
Correspondence.  The following sections briefly describe consultation conducted by the Air Force. 

Native American Government-to-Government Consultation 
In an ongoing effort to identify traditional cultural resources as well as to satisfy the requirements of 
various laws, regulations, and EOs, the Air Force consulted with Native American tribes according to the 
Presidential Memorandum on Government-to-Government Relations with Native American Tribal 
Governments, EO 13175, Section 106 of the NHPA, and DoD American Indian and Alaska Native  Policy 
(annotated, 1999). 

There are four Native American reservations located under portions of the airspace -- the Northern 
Cheyenne Reservation, the Crow Reservation, the Standing Rock Indian Reservation, and the Cheyenne 
River Reservation (Figure 3.7-1).  Ellsworth AFB initiated Government-to-Government consultation with 
each of these tribes in April and May 2008 and in July and August 2009; all four tribes indicated their 
interest in continued Government-to-Government consultation.  In addition, tribes on 11 reservations 
outside of the airspace in Wyoming, Montana, North Dakota, and South Dakota were sent letters 
requesting information on concerns and initiating Government-to-Government consultation in 
June 2008 (Table 3.7-1).  The Oglala Sioux and Rosebud Sioux Tribes responded that they would like to 
be included in the Government-to-Government consultation for the proposed action.  Ellsworth AFB 
conducts ongoing Government-to-Government consultation with the Oglala Sioux through regular 
communication regarding issues of concern, including the PRTC. The Rosebud Sioux indicated it would 
work side-by-side in conjunction with the Northern Cheyenne Tribe in conducting Government-to-
Government consultation regarding the PRTC (refer to Appendix N).   

Table 3.7-1.  Native American Tribes Contacted 
Crow Nation, Crow Reservation1 Three Affiliated Tribes 

Business Council,  
Fort Berthold Reservation 

Rosebud Sioux Tribe, 
Rosebud Reservation 

Northern Cheyenne Tribe1 Turtle Mountain Tribal Council, 
Turtle Mountain Reservation 

Eastern Shoshone Tribal Council, 
Wind River Reservation 

Standing Rock Indian Reservation1 Chippewa-Cree Business 
Committee, Rocky Boy’s 
Reservation 

Oglala Sioux Tribal Council, 
Pine Ridge Reservation 

Cheyenne River Sioux Tribe, 
Cheyenne River Reservation1 

Fort Peck Tribal Executive Board, 
Fort Peck Indian Reservation 

Confederated Salish and Kootenai 
Tribe, Flathead Indian Reservation 

Spirit Lake Sioux Tribal Council, 
Spirit Lake Reservation 

Arapaho Business Council, 
Wind River Reservation 

Fort Belknap Community Council, 
Fort Belknap Reservation 

Note:  1. Reservation is below proposed PRTC airspace  
Source: See Appendix N 

Tribal scoping meetings were held at the Crow Agency on June 23, the Northern Cheyenne Tribal Council 
Chamber in Lame Deer, MT on June 24, the Standing Rock Indian Reservation in McLaughlin, SD and Fort 
Yates, ND on July 11, and at the Cheyenne River Reservation at Dupree, SD on July 16, 2008.  The Air 
Force followed these meetings with continued communication, consultation, and/or meetings with 
tribal representatives during 2008 through 2014 (refer to Appendix N).   
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Figure 3.7-1.  Native American Reservations and Identified Traditional Cultural Properties 

within the Affected Environment 
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There were three primary areas of concern expressed by tribal representatives during meetings and 
other communications that relate to cultural resources.  These are (1) the effects of overflights on 
Native American sacred areas and ceremonies (mentioned by both the general public and by members 
of each of the four reservations), (2) visual effects to sites and sacred areas from overflights and chaff 
and flares, and (3) effects on sacred areas and historic sites from subsonic and supersonic noise.   

Specific concerns associated with the Proposed Action included: 

• The annual Crow Fair and Rodeo takes place at Crow Agency in August, which is an important 
event on the Crow Indian Reservation.   

• There are also other sensitive times and areas on the Crow Reservation that the Crow request 
be avoided.  The Crow also expressed concerns over impacts on tribal ceremonies. 

• The Northern Cheyenne have concerns about ceremonies and calving with aircraft activity in 
airspace over their reservation.  They also expressed concerns about noise, impacts on civil 
aviation, and impacts on the local economy.   

• Calving season, which occurs February through May, and ceremonial times, which primarily 
occur in the summer, are a concern to the Standing Rock Indian Reservation.  One area they 
expressed concern about is west of Bullhead on the Grand River where Sundance ceremonies 
are held.  The Standing Rock Sioux Tribe also expressed concerns over Bear Butte, Wind Cave, 
and Devils Tower, which they consider sacred areas.  The Standing Rock Sioux Tribe also 
expressed concerns about weather patterns and flight safety (aircraft crashes).   

• Members of the Cheyenne River Indian Reservation expressed concerns about use of airspace 
over the reservation between June and August because of the potential for interference with 
ceremonies  and calving season.  They expressed concerns over potential financial loss during 
calving season.  Sacred/Ceremonial sites are located near Bear Butte, Thunder Butte, Slim 
Buttes, Inyan Karan Mountain, Devils Tower, and all reservation rivers.  Concerns were 
expressed for ceremonial activities such as Vision Quests and Sundance activities. 

Federal and Local Agency Consultation  

The Air Force identified all relevant federal and local agencies that might have cultural resources 
concerns, in addition to the tribes and tribal councils discussed previously.  These agencies included the 
SHPOs in Wyoming, Montana, North Dakota, and South Dakota; Bureau of Indian Affairs; the BLM; the 
NPS; local and state historical societies; and state parks.  In compliance with Section 106 of the NHPA 
(36 CFR 800), correspondence with the SHPOs initiated consultation on the undertaking.  Areas of 
specific concern included: 

• Little Bighorn Battlefield National Monument, MT. 

• Great Sioux War Battlefields historic properties in Montana, North Dakota, and South Dakota, 
including Deer Medicine Rocks NHL and Wolf Mountains Battlefield/Where Big Crow Walked 
Back and Forth NHL.  

• Archaeological locations containing sensitive rock art throughout the area of potential effect, 
including the Tongue River Valley, Chalk Buttes, and Slim Butte, MT; and North and South 
Cave Hills, SD. 
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Social Communities 
A small Amish settlement is located 10 miles north of Ashland, MT under the proposed PR-1D MOA 
airspace.  A small Hutterite Colony, called 40-Mile, is located about halfway between Sheridan, WY and 
Hardin, MT, under the proposed PR-1C MOA.  While these communities differ in their religious beliefs 
and cultural practices, both are farming communities that have descended from the Anabaptists.  Both 
communities maintain communal lifestyles and remain largely isolated from the culture at large.  The 
Amish and the Hutterites maintain material simplicity to varying degrees.  Most Amish do not operate 
machinery or use modern technology.  Pacifism is a basic tenet of Hutterite religion.  Variation from 
baseline noise levels may be more disruptive to communities whose residents are not accustomed to 
machine or industrial noise.   

3.7.3 EXISTING CONDITIONS 
The affected environment includes the lands and resources potentially affected by the Proposed Action.  
The affected airspace varies according to which of the alternatives is adopted, but would involve all 
areas beneath newly created or expanded MOAs and ATCAAs.  The rich history of these areas is 
described briefly below. 

3.7.3.1 HISTORIC SETTING 

Historic setting is derived from written records and oral traditions from Western and Native American 
cultures.   

PREHISTORY 

In a conventional Western version of the “prehistory” (i.e., the period before written evidence) of the 
ROI, Frison (1978) has suggested a cultural chronology for the high plains of North America.  This 
chronology is presented here because most of the prehistoric complexes known in the project area are 
represented in Frison’s chronology.  Oral traditions of the Crow, Cheyenne, Sioux, and other Native 
American peoples of the high plains also provide important historical information. 

PALEOINDIAN PERIOD 

The Paleoindian Period dates from approximately 12,000 B.C. to 6,000 B.C.  The Paleoindian period 
includes a large number of apparently distinct human groups, which range from the earliest known 
recorded Clovis complex to the later and varied “Plano” groups.  Evidence for Clovis period use of the 
project area is scant.  Excavations at Paleoindian period sites indicate that later Paleoindian groups 
relied heavily on now-extinct species of bison for food and industrial items.  Plant processing items 
(e.g., manos, metates, and pestles) are generally lacking at Paleoindian sites, suggesting that processing 
plants was secondary in importance to hunting for subsistence.  

Gradually, the Paleoindian peoples began to rely more heavily on small game and wild plants for 
subsistence, leading into what is known as the Archaic Period.   

ARCHAIC 

The Archaic Period is characterized in part by an increase in the archaeological record of ground stone 
tools and baking hearths—evidence of increased reliance of plant foods.  Technologies were also 
adapted to changing climatic conditions and evidence for more permanent settlements is found.  In the 
high plains, the Archaic Period is subdivided into Early Plains, Middle Plains, and Late Plains Archaic as 
described below. 
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The Early Plains Archaic dates from approximately 6,000 B.C. to 2,500 B.C.  Bison hunting continued into 
this period (both extinct and modern forms).  Evidence for the processing of plant foods is still scarce at 
Early Plains Archaic sites, but plant resources were likely gathered in seasonal rounds.  Simple manos 
and grinding slabs are occasionally found at Early Plains Archaic sites.   

Frison’s (1978) Middle Plains Archaic Period dates from approximately 2,500 B.C. to 500 B.C. and is 
associated with the widespread appearance of occupations throughout the northern Plains, even in 
areas that were previously devoid of human groups.  In some areas of the northern Plains, such as 
north-central Wyoming, archaeological evidence suggests an increased reliance on plant foods and their 
preparation.  McKean Complex sites in Wyoming also include flat sandstone grinding slabs and manos, 
and roasting pits (HRA 1979).  Bison continued to be an important resource during the Middle Plains 
Archaic.   

Approximate dates for the Late Plains Archaic range from 1,000 B.C. to A.D. 700.  This period is 
associated with communal bison hunting on the plains.  Evidence for the preparation of plant resources 
is scarce during this period.   

LATE PREHISTORIC PERIOD 

The last 200 years or so of the Late Plains Archaic Period overlap with the Late Prehistoric Period.  The 
Late Prehistoric Period dates from approximately A.D. 500 to A.D. 1700 and is associated with the 
introduction of the bow and arrow (Frison 1978, HRA 1979).  Communal bison hunting reached its 
greatest expression, in terms of efficiency, during this period.  There are hundreds of Late Prehistoric 
Period bison kill sites in the northern plains.   

After moving westward from their original homeland in Minnesota, Cheyenne bands unified in the Black 
Hills of South Dakota in the mid-1700s.  Bear Butte is sacred to the Cheyenne (as well as other tribes) 
The Sweet Medicine legends explain the origin of the Sacred Arrows, an event that took place at Bear 
Butte.  The Sacred Arrows are the most sacred possession of the Cheyenne people (Rambow 2004). 
Ethnographic accounts suggest that the Cheyenne adapted to more of a nomadic lifestyle after moving 
to the Black Hills rather than the more sedentary, horticultural based lifestyle they originally practiced 
(Gunnerson and Gunnerson 1988).  Cheyenne hunted bison on horseback and horses became an 
important part of their economy (Gunnerson and Gunnerson 1988).  By the mid-1800s the Cheyenne 
encountered increased Euroamerican emigration, warfare, and disease (Moore et al. 2001).   

Sioux traditions place their origins near northern lakes east of the Mississippi River (DeMallie 2001).  
According to Sioux history, before European contact, the Sioux practiced a seasonal round, and based 
dates of ceremonies on the equinoxes (Rosebud Sioux Tribe 2010).  The Sioux practiced a woodland 
culture before becoming a plains culture (Rosebud Sioux Tribe 2010).  Other oral histories suggest that 
some Sioux bands moved west to hunt bison (DeMallie 2001).  By the mid-1600s, Sioux economy 
focused on bison hunting.  Sioux bands gathered during mid-summer or autumn in large groups to 
celebrate the Sun Dance and good fortunes.  During other times of the year smaller groups disbanded 
and operated independently (Schusky 1975).  By the mid-1700s the Sioux were a major power between 
the Black Hills and the Missouri River, and often warred with the Pawnee (Gunnerson and 
Gunnerson 1988).  

Crow traditions place their origins near the Bear Paw Mountains and at the Three Forks of the Missouri 
River (Voget 2001).  In the 1700s horses became central to Crow economy and the quest for wealth, 
status, and spouses.  Bison was the major meat source for the Crow by the late 1700s, with the hunt 
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significantly aided by horses (Voget 2001).  After the introduction of the horse, the Crow were mobile 
for a good portion of the year (Curtis 1909).  Traditional Crow religious practices include the sweat 
lodge, vision quest, and the Sun Dance.  The Crow Sun Dance differs from that of other Plains tribes 
(Voget 2001). 

PROTO-HISTORIC PERIOD  

The Proto-Historic Period begins around 1700 and is generally considered to end with the arrival of the 
Lewis and Clark Expedition in 1805 (Wood and Associates 2003).  The horse was introduced to northern 
Plains Native Americans during the beginning of this period.  This changed bison hunting strategies, 
trading networks, and settlement patterns.  Small amounts of European trade goods also appear in 
archaeological sites dating to this time period (HRA 1979).   

HISTORY 

The historic Euroamerican occupation and settlement of the project area can be broken down into 
several periods, including early exploration and the fur trade, the gold rush and Native American/U.S. 
Government conflicts, and ranching/agricultural development.   

In 1805 the Lewis and Clark expedition passed just north of the project area.  From 1805 to the 1850s 
the Euroamerican presence in the region consisted of explorers and traders.  The area was influenced by 
the fur trade out of Taos, NM, to the south and the Missouri River trade to the north.  The fur trade was 
centered mainly on beaver pelts and reached its peak between 1820 and 1840.  Because the fur trade 
was based on a single resource, it declined when areas were trapped out of beaver pelts and when the 
fashion changed from beaver hats to silk hats. 

Westward movement continued along the Oregon Trail and other trails throughout the 1800s.  These 
roads began informally, but as traffic to the area increased (especially during the gold rush) the roads 
began to see formal construction and upkeep.  Steamboats began moving up the Missouri and 
Yellowstone Rivers in the 1850s.  In the 1860s commercial steamboats began docking further up the 
rivers at forts there (Malone et al. 1991).  Railroads have also been a significant factor in the history of 
the project area.  Construction of the Union Pacific Railroad across Wyoming in the late 1860s and the 
Northern Pacific routes across North Dakota and Montana in the 1880s (Muhn 1980) opened the lands 
now in the project area to permanent settlement.  The railroad provided the necessary connection to 
eastern markets vital to ranching development.   

One of the lasting effects of Euroamerican movement into lands previously occupied only by Native 
Americans was the disruption of Native American lifeways.  Prior to the incursion of Euroamericans into 
their lands, Native Americans in the Plains generally relied upon hunting and gathering for survival.  
Overhunting of animals by Euroamericans and Native Americans to supply the demand for furs and pelts 
depleted the range of resources used by Native Americans for subsistence.  This resulted in a settlement 
clustering effect around forts, where trading could occur and new forms of subsistence could be 
obtained.  This clustering, in addition to the over-exploitation of formerly rich lands, brought Native 
Americans and Euroamericans into conflict for resources.   

The Second Treaty of Fort Laramie was an agreement between the U.S. and representatives of the 
Lakota nation, Yanktonai Sioux, Santee Sioux, and Arapaho signed in 1868 at Fort Laramie in the 
Wyoming Territory, guaranteeing to the Lakota ownership of the Black Hills, and furthering land and 
hunting rights in Wyoming, Montana, and South Dakota.  The Powder River Country was to be 
henceforth closed to all Euroamericans.  The treaty created the Great Sioux Reservation which included 



Final 
November 2014 

 Powder River Training Complex EIS 
Page 3-94 3.0 Affected Environment 

the current Standing Rock, Cheyenne River, Pine Ridge, and Rosebud reservations.  The Missouri River 
formed the eastern boundary of the reservation which stretched west to the Black Hills.  Unceded 
Native American Territory stretched further south and west (Figure 3.7-2).   

Conflict was exacerbated by the Black Hills gold rush as the Second Treaty of Fort Laramie was violated 
by settlers in search of gold.  Prospectors moved into the region illegally to begin mining in the 1860s.  
The Black Hills gold rush reached its peak in 1876 when the majority of the land in areas containing gold 
was claimed, including the Black Hills, land sacred to the Dakota and Lakota.  Mining and other unlawful 
intrusions into the Great Sioux Reservation resulted in increased hostility, and the U.S. government took 
action on the side of the Euroamericans.  Though the best known clash of U.S. forces and tribal groups 
came in the form of the Battle of Little Bighorn on June 25 and 26, 1876, a number of other battles took 
place within or near the affected environment.  These battles, occurring mostly from the 1860s to the 
1880s, were the result of Native American resistance (primarily Cheyenne and Sioux groups) to 
displacement from their lands.  These battles are currently identified as part of the Great Sioux War and 
include:  

• the battle of Powder River, located in southern Montana (March 17, 1876); 

• the battle of the Rosebud in southern Montana (June 17, 1876); 

• the battle of Slim Butte in South Dakota (September 8, 1876); 

• the battle of Wolf’s Mountain, located in southern Montana (January 7, 1877); and  

• the battle of Lame Deer in southeastern Montana (May 7, 1877). 

Continuing hostilities and the intense activity of Euroamericans working gold claims in the region 
resulted in the U.S. Congress enacting legislation which “in effect, abrogated the Fort Laramie Treaty” 
and constituted a taking of tribal property (U.S. Supreme Court, United States v. Sioux Nation of Indians, 
448 U.S. 371 [1980]).  U.S. government policies regarding reservations and the use of the military forced 
most of the northern Native American tribes onto reservations by the early 1880s (Malone et al. 1991; 
Muhn 1980).  The Battle of Wounded Knee in 1890, which resulted in the killing or wounding of 
hundreds of Lakota, effectively ended organized Sioux and Cheyenne resistance. 

Though mining continued in the Black Hills into the 21st century, the majority of the boom was over by 
the 1880s and the easily extracted gold was played out.  This resulted in an exodus of many 
Euroamerican gold miners, leaving only those with large-scale operations and those that chose to stay 
for farming and ranching. 

In 1889, five reservations were created from portions of the Great Sioux Reservation by the Sioux Act of 
March 2, 1889:  the Standing Rock Indian Reservation, Cheyenne River Reservation, Lower Brule 
Reservation, Rosebud Reservation, and the Pine Ridge Reservation (see Figure 3.7-2).  The boundaries of 
these five reservations permitted approximately 9 million acres, one half of the former Great Sioux 
Reservation, to be opened for ranching and homesteading.   

The Crow Reservation was established in 1851 as a portion of Crow tribal lands.  The Crow and Sioux-
Cheyenne were traditional enemies and Crow scouts regularly supported U.S. Cavalry actions against the 
Sioux and related Cheyenne tribal groups.  The Northern Cheyenne Reservation was established in 1884 
following an 1878-1879 seven-month running fight by the Northern Cheyenne to return to a portion of 
their traditional lands after being relocated to Oklahoma. 
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Figure 3.7-2.  Native American Historic and Existing Lands in Relation to the Proposed PRTC 
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With the end of Native American/U.S. government hostilities and 
the end of the gold rush, the livestock industry began to develop 
in earnest in the area proposed for the PRTC.  The vast grass and 
sagebrush plains were valuable for fattening livestock.  Cattle and 
sheep ranches were established in the 1870s and 1880s.  Farming 
developed slowly in the project area due to the arid conditions 
that prevail in the region.  The previous establishment of the 
livestock industry in areas with water (river drainages) prevented 
small farmers from settling in the area until the later 1880s and 
1890s.  With increased immigration to the U.S., good, cheap land 
became scarce.  Farmers began settling in more marginal areas in 
the early 1900s and relied on dry farming techniques.  Increasing 
settlement by farmers in the region and the troubles of dry 
farming resulted in a push by private investors and government to 
establish systems of irrigation to support farmers.  The 1902 Reclamation Act was intended to support 
the development of agriculture nationwide by making funds available to support such projects. 

Most of the development in the project area from the early 1900s to present has revolved around 
ranching, farming, and exploitation of energy resources in the forms of coal, oil, and natural gas 
(Muhn 1980). 

Following the procedures of the Dawes Act, the remaining reservations were in turn greatly reduced in 
size, through the allocation of 320 acre parcels to heads of families and other measures which greatly 
reduced the land in Native American ownership, while attempting to force them to convert to farmers 
and craftsmen. "Surplus" land was then made available for homesteading, and often, allocated land was 
sold by its Native American owners. In some cases, even when homesteads were abandoned during the 
Dust Bowl era of the 1930s, the land ended up in federal control.  Some tribal lands became part of the 
modern National Grasslands, Badlands National Park, and land controlled by the Bureau of Land 
Management or other federal agencies, rather than reverting to the 
Native American nations.  The sale of lands privately held by Native 
Americans and non-Native Americans (inholdings) continues in some 
areas into the 21st century. 

3.7.3.2 IDENTIFIED CULTURAL RESOURCES 

WYOMING 

Fourteen properties are currently listed in the NRHP in Crook and 
Sheridan Counties, WY beneath the proposed PRTC airspace 
(Table 3.7-2).  Twelve of these properties are under the existing 
Powder River airspace.  They consist of archaeological sites, historic 
structures at Devils Tower National Monument, bridges, and historic 
buildings.  No properties under the proposed PRTC airspace are 
located in Campbell or Weston Counties, WY.  Devils Tower National 
Monument (Table 3.7-3) is beneath the existing Gateway ATCAA (see 
Figure 3.7-1) and also beneath the proposed Gateway ATCAA which 
begins at 18,000 feet MSL.   

A search of ghost towns within the lands beneath the affected 
airspace in Wyoming revealed the presence of three ghost towns.  

 
Devils Tower National Monument, 
in northeastern WY, is under the 
existing Gateway ATCAA.  The top of 
Devils Tower is at elevation 5,112 
MSL.  The floor of the Gateway 
ATCAA is 18,000 feet MSL. 

 
Approximately one-half of the Crow 
Reservation and all of the Northern 
Cheyenne Reservation are under 
portions of the proposed PR-1A, C, and 
D MOAs. The Northern Cheyenne Health 
Service facilities are pictured. 
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Several of the ghost towns contain standing wood/log structures 
associated with historic mining, ranching, stage or Pony Express 
routes, or railroad stations (Table 3.7-4).  Most of the ghost towns 
have not been subjected to professional archaeological and/or 
architectural assessments and may be eligible for the National or 
State Registers pending further investigation by cultural resources 
professionals. 

There is one historic ranch beneath the proposed airspace 
(Table 3.7-5).  Ranch A is listed on the NRHP and deserves special 
consideration due to the large number of standing structures 
present at the site. 

A historic vernacular landscape within the area beneath the 
affected airspace is present in the form of a historic trail  
(Table 3.7-6).  The Texas Trail runs through Weston, Crook, and 
Campbell Counties. 

Several traditional cultural properties and resources have been 
identified within the lands beneath the affected airspace (Table 3.7-7).  The areas of Devils Tower and 
Inyan Kara Mountain are considered sacred sites by Native American peoples of the region.  There are 
also two traditional cultural resources whose status is being discussed in consultation with tribes.  The 
first is located to the north of the town of Gillette on Forest Service land inside the project area.  The 
second is located northwest of the town of Hulett.  These unnamed traditional cultural resources are 
associated with multiple tribes. 

Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

WY 
Arch Creek Petroglyphs Crook/Moorcroft A, B, C 
DXN Bridge over Missouri River Crook/Hulett Existing, A, B, C 
EBF Bridge over Powder River Sheridan/Leiter A, C 
Entrance Road—Devils Tower National Monument Crook/Devils Tower Existing, A, B, C 
Entrance Station—Devils Tower National Monument Crook/Devils Tower Existing, A, B, C 
Inyan Kara Mountain Crook/Sundance Existing, A, B, C 
McKean Archaeological Site Crook/Moorcroft Existing, A, B, C 
Old Headquarters Area Historic District Crook/Devils Tower Existing, A, B, C 
Ranch A Crook/Beulah Existing, A, B, C 
Sundance School Crook/Sundance Existing, A, B, C 
Sundance State Bank Crook/Sundance Existing, A, B, C 
Tower Ladder-Devils Tower National Monument Crook/Devils Tower Existing, A, B, C 
Vore Buffalo Jump Crook/Sundance Existing, A, B, C 
WY Mercantile Crook/Aladdin Existing, A, B, C 
MT 
Wolf Mountains Battlefield/Where Big Crow Walked Back 
and Forth NHL 

Rosebud/Birney A, C 

Baker Hotel Fallon/Baker A, B, C 
Baldwin House Big Horn/Lodge Grass A, C 
Bones Brother Ranch Rosebud/Birney A, C 

continued on next page… 

 
Inyan Kara Mountain, south of Devils 
Tower in northeast WY, is considered 
sacred by American Indian peoples of 
the area.  The mountain is at 6,348 
feet MSL and is under the existing 
Gateway ATCAA which has a floor of 
18,000 feet MSL. 
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Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

Boyum, John, House Big Horn/Hardin A, C 
Burke, Thomas H., House Big Horn/ Hardin A, C 
Cammock’s Hotel  Big Horn/Lodge Grass A, C 
Chivers Memorial Church Big Horn/Lodge Grass A, C 
Commercial District Big Horn/Hardin A, C 
Cross Ranch Headquarters Powder River/Broadus A, B, C 
Deer Medicine Rocks NHL Rosebud/Birney A, C 
Drew, J.W., Grain Elevator Big Horn/Lodge Grass A, C 
Ebeling, William, House Big Horn/Hardin A, C 
Eder, Charles S., House Big Horn/Hardin A, C 
Fallon County Jail Fallon/Baker A, B, C 
First Baptist Church Big Horn/Hardin A, C 
Haverfield Hospital Big Horn/Hardin A, C 
Kopriva, Francis, House Big Horn/Hardin A, C 
Little Bighorn Battlefield National Monument Big Horn/Hardin A, C 
Lodge Grass City Jail Big Horn/Lodge Grass A, C 
Lodge Grass Merchandise Company Store Big Horn/Lodge Grass A, C 
Moncure Tipi Big Horn/Busby A, C 
OW Ranch Big Horn/Birney A, C 
Pease’s George, Second Store Big Horn/Lodge Grass A, C 
Ping, J.J., House Big Horn/Hardin A, C 
Reno Apartments Big Horn/Hardin A, C 
Residential District Big Horn/Hardin A, C 
Ryan’s, John, House Big Horn/ Lodge Grass A, C 
Sharp’s Jay, Store Big Horn/Lodge Grass A, C 
Simmonsen’s House Big Horn/Lodge Grass A, C 
St. Joseph’s Catholic Church Big Horn/Hardin A, C 
Stevens, Dominic House Big Horn/Lodge Grass A, C 
Sullivan Rooming House Big Horn/Hardin A, C 
Sullivan, James J., House Big Horn/Hardin A, C 
Trytten, J.M., House Big Horn/Lodge Grass A, C 
Tupper, J. S., House Big Horn/Hardin A, C 
ND 
Adams County Courthouse Adams/Hettinger A, B 
Carson Roller Mill Grant/Carson A, B 
Cedar Creek Bridge Adams/Haynes A, B 
Evangelisch Lutheraner Dreienigkeit Gemeinde Grant/New Leipzig A, B 
Fort Dilts Bowman/Rhame A, B, C 
Hettinger County Courthouse Hettinger/Mott A, B 
Hope Lutheran Church Grant/Elgin A, B 
H-T Ranch Slope/Amidon A, B, C 
Medicine Rock State Historic Site Grant/Heil A, B 
Mystic Theatre Slope/Marmarth A, B, C 
Neuburg Congregational Church  Hettinger/Mott A, B 
Original Slope County Courthouse Slope/Amidon A, B, C 
Riverside Hettinger/New England A, B 

continued on next page… 
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Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

Schade, Emma Petznick and Otto, House Bowman/Bowman A, B, C 
Stern, John and Fredricka (Roth), Homestead Hettinger/Mott A, B 
U.S. Post Office – Hettinger Adams/Hettinger A, B 
SD 
Ainsworth, Oliver N., House Lawrence/Spearfish Existing, A, B, C 
Antelope Creek Stage Station Corson/Morristown A, B 
Archaeological Site No. 39HN1 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN5 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN17 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN18 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN21 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN22 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN26 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN30 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN50 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN53 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN54 Harding/Ludlow A, B, C 
Archaeological Site No.  39MD81 Meade/Sturgis A, B, C 
Archaeological Site No.  39MD82 Meade/Sturgis A, B, C 
Archaeological Site No. 39HN121 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN150 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN155 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN159 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN160 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN162 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN165 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN167 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN168 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN171 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN174 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN177 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN198 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN199 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN205 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN207 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN208 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN209 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN210 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN213 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN217 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN218 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN219 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN227 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN228 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN232 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN234 Harding/Ludlow A, B, C 

continued on next page… 
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Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

Archaeological Site No. 39HN484 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN485 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN486 Harding/Ludlow A, B, C 
Archaeological Site No. 39HN487 Harding/Ludlow A, B, C 
Ashcroft, Thomas, Ranch Harding/Buffalo A, B, C 
Baker Bungalow Lawrence/Spearfish Existing, A, B, C 
Bartlett, L. L. House Meade/Stoneville A, B, C 
Bear Butte NHL Meade/Sturgis A, B, C 
Beckon, Donald, Ranch Perkins/Zeona A, B, C 
Belle Fourche Commercial District Butte/Belle Fourche Existing, A, B, C 
Belle Fourche Dam Butte/Belle Fourche Existing, A, B, C 
Belle Fourche Experiment Farm Butte/Newell Existing, A, B, C 
Bethany United Methodist Church Perkins/Lodgepole A, B 
Blake Ranch House Harding/Gustave Existing, A, B, C 
Bolles, Charles, House Butte/Belle Fourche Existing, A, B, C 
Butte County Courthouse and Historic Jail Building Butte/Belle Fourche Existing, A, B, C 
Butte-Laurence County Fairgrounds Butte/Nisland Existing, A, B, C 
Carr No. 60 School Perkins/Lodgepole A, B 
Carr, Anna, Homestead Perkins/Bison A, B 
Cook, Fayette, House Lawrence/Spearfish Existing, A, B, C 
Corbin, James A. House Lawrence/Spearfish Existing, A, B, C 
Court, Henry, House Lawrence/Spearfish Existing, A, B, C 
Dakota Club Library Dewey/Eagle Butte A, B, C 
Dakota Tin and Gold Mine Lawrence/Spearfish Existing, A, B, C 
Deadwood Historic District (NHL) Lawrence/Deadwood Existing, A, B, C 
Dickey, Eleazer C. and Gwinnie, House Lawrence/Spearfish Existing, A, B, C 
Dickey, Walter, House Lawrence/Spearfish Existing, A, B, C 
Ditchrider House Butte/Nisland Existing, A, B, C 
Driskill, William D., House Lawrence/Spearfish Existing, A, B, C 
Duck Creek Lutheran Church and Cemetery Perkins/Lodgepole A, B 
Emmanuel Lutheran Church and Cemetery Harding/Ralph A, B, C 
Episcopal Church of All Angels Lawrence/Spearfish Existing, A, B, C 
Erskine School Meade/Sturgis A, B, C 
Evans, Robert H., House Lawrence/Spearfish Existing, A, B, C 
Fort Manuel Corson/McIntosh A, B 
Fort Meade District Meade/Sturgis A, B, C 
Foster Ranch House Perkins/Chance A, B 
Fowler Hotel Harding/Buffalo A, B, C 
Frawley Historic Ranch (NHL) Lawrence/Spearfish Existing, A, B, C 
Frozenman Stage Station Perkins/Bison A, B 
Fruitdale School Butte/Fruitdale Existing, A, B, C 
Fruitdale Store Butte/Fruitdale Existing, A, B, C 
Galena School Lawrence/Lead A, B, C 
Gartner, Carl Frederick, Homestead Butte/Newell Existing, A, B, C 
Gay, Thomas Haskins, House Butte/Belle Fourche Existing, A, B, C 
Giannonatti Ranch Harding/Ludlow A, B, C 

continued on next page… 
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Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

Golden Rule Department Store Perkins/Lemmon A, B 
Golden Valley Norwegian Church Harding/Ralph A, B 
Graf, Stephen and Maria, House Meade/Sturgis A, B, C 
Halloran-Matthews-Brady House Lawrence/Spearfish Existing, A, B, C 
Harriman, L. F., House Perkins/Lemmon A, B 
Harris, Fred S., House Butte/Belle Fourche Existing, A, B, C 
Harvey, Jerome and Jonetta Homestead Cabin Lawrence/Lead Existing, A, B, C 
Hay Creek Bridge Butte/Belle Fourche Existing, A, B, C 
Hewes, Arthur, House Lawrence/Spearfish Existing, A, B, C 
Homestake Workers House Lawrence/Spearfish Existing, A, B, C 
Hoover, Alexander House Butte/Hoover A, B, C 
Hoover Store Butte/Hoover A, B, C 
Immanuel Lutheran Church Perkins/Zeona A, B, C 
Jesse Elliott Ranger Station Harding A, B, C 
Johnson, Axel, Ranch Harding/Reva A, B, C 
Johnson, William House Butte/Fruitdale Existing, A, B, C 
Keets, Henry, House Lawrence/Spearfish Existing, A, B, C 
Kenaston, William G., House Butte/Newell Existing, A, B, C 
Knight, Webb, S., House Lawrence/Spearfish Existing, A, B, C 
Kroll Meat Market and Slaughterhouse Lawrence/Spearfish Existing, A, B, C 
Langdon School Butte/Nisland Existing, A, B, C 
Lead Historic District Lawrence/Lead Existing, A, B, C 
Lemmon Petrified Park Perkins/Lemmon A, B 
Lemmon, G. E., House Perkins/Lemmon A, B 
Lightning Spring Harding/Ludlow A, B, C 
Lincoln School Butte/Belle Fourche Existing, A, B, C 
Little Missouri Bank Building Harding/Camp Crook Existing, A, B, C 
Livingston, John and Daisy May, Ranch Harding/Sorum A, B, C 
Lown, William Ernest, House Lawrence/Spearfish Existing, A, B, C 
McLaughlin Ranch Barn Lawrence/Spearfish Existing, A, B, C 
Minnesela Bridge Butte/Belle Fourche Existing, A, B, C 
Mount Theodore Roosevelt Monument Lawrence/Deadwood Existing, A, B, C 
Newell Depot Bridge Butte/Newell Existing, A, B, C 
Newell High School Butte/Newell Existing, A, B, C 
Nisland Bridge Butte/Nisland Existing, A, B, C 
Old Finnish Lutheran Church Lawrence/Lead Existing, A, B, C 
Old Redwater Bridge Lawrence/Spearfish Existing, A, B, C 
Old Spearfish Post Office Lawrence/Spearfish Existing, A, B, C 
Olson Bridge Butte/Belle Fourche Existing, A, B, C 
Peace Valley Evangelical Church and Cemetery Harding/Ralph A, B, C 
Qullian, Thomas, House Lawrence/St. Onge Existing, A, B, C 
Raskob, Jacob and Elizabeth Ranch Meade/Sturgis A, B, C 
Richards Cabins Perkins/Faith A, B, C 
Riley, Almira, House Lawrence/Spearfish Existing, A, B, C 
Rockford No. 40 School Perkins/Bison A, B 
Scotney, John Aaron, House Butte/Belle Fourche Existing, A, B, C 

continued on next page… 
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Table 3.7-2.  NRHP-Listed Resources Under Proposed PRTC Airspace 

Site Name 
General Location 
(County/Town) 

Modified 
Alternative1 

SD Department of Transportation Bridge No 10-109-360 Butte/Belle Fourche Existing, A, B, C 
SD Department of Transportation Bridge No.  10-270-338 Butte/Newell Existing, A, B, C 
Shevling, L.W., Ranch Harding/Harding Existing, A, B, C 
Sittner Farm Perkins/Meadow A, B 
Small, Charles and Eleanor House Butte/Belle Fourche Existing, A, B, C 
Snoma Finnish Cemetery Butte/Fruitdale Existing, A, B, C 
Soper-Behymer Ranch Butte/Belle Fourche Existing, A, B, C 
Sorum Cooperative Store Perkins/Sorum A, B 
Sorum Hotel Perkins/Sorum A, B 
Spearfish City Hall Lawrence/Spearfish Existing, A, B, C 
Spearfish Filling Station Lawrence/Spearfish Existing, A, B, C 
Spearfish Fisheries Station Lawrence/Spearfish Existing, A, B, C 
Spearfish Historic Commercial District Lawrence/Spearfish Existing, A, B, C 
Spring Creek School Perkins/Zeona A, B, C 
St. Lawrence O’Toole Catholic Church Lawrence/Central City Existing, A, B, C 
St. Onge Schoolhouse Lawrence/St. Onge Existing, A, B, C 
St. Onge State Bank Lawrence/St. Onge Existing, A, B, C 
Stokes, Oliver O., House Harding/Harding Existing, A, B, C 
Stomprude Trail Ruts Perkins/Bison A, B 
Stonelake Bridge Butte/Newell Existing, A, B, C 
Sturgis Commercial Block Meade/Sturgis A, B, C 
Sturgis High School Meade/Sturgis A, B, C 
Tallent, Annie, House Meade/Sturgis A, B, C 
The Mail Building Lawrence/Spearfish Existing, A, B, C 
Toomey House Lawrence/Spearfish Existing, A, B, C 
Tri-State Bakery Butte/Belle Fourche Existing, A, B, C 
Uhlig, Otto L., House Lawrence/Spearfish Existing, A, B, C 
Vale Bridge Butte/Vale Existing, A, B, C 
Vale Cut Off Belle Fourche River Bridge Butte/Belle Fourche Existing, A, B, C 
Vale School Butte/Vale Existing, A, B, C 
Veal, Thomas J., Ranch Perkins/Chance A, B 
Vessey School Harding/Haley A, B, C 
Viken, Nicholas Augustus Homestead Butte/Newell Existing, A, B, C 
Walsh Barn Lawrence/Spearfish Existing, A, B, C 
Walton Ranch Lawrence/Spearfish Existing, A, B, C 
Wenke, John G., House Meade/Sturgis A, B, C 
Whitewood Historic District Lawrence/Whitewood Existing, A, B, C 
Whitney, Mary, House Lawrence/Spearfish Existing, A, B, C 
Wide Awake Grocery Building Butte/Belle Fourche Existing, A, B, C 
Wolzmuth, John, House Lawrence/Spearfish Existing, A, B, C 
Woodmen Hall Lawrence/St. Onge Existing, A, B, C 

Note: 1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River A/B MOAs 
and ATCAAs. 
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Table 3.7-3.  National Monuments Under Proposed PRTC Airspace 

Site Name General Location Status 
Modified 

Alternative1 
WY 
Devils Tower Devils Tower NRHP Listed Existing, A, B, C 
MT 
Little Bighorn Battlefield Garryowen NRHP Listed A, C 
Note: 1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs and 

ATCAAs. 
Source:  NPS 2014 

 

Table 3.7-4.  Ghost Towns Under Proposed PRTC Airspace 

Name County Remains Status 
Modified 

Alternative1 

WY 

Mineral Hill Crook Many original buildings, including original 
mill 

Not Listed Existing, A, B, C 

Moskee Crook Single standing building Not Listed Existing, A, B, C 

Old Upton Weston Many shacks, including the first jail Not Listed Existing, A, B, C 

ND 

Amidon2 Slope Many original buildings (some still 
occupied) 

Not Listed A, B, C 

Bucyrus2 Adams Some original buildings  Not Listed A, B 

Gascoyne2 Bowman Many original buildings, houses, schools, 
general store 

Not Listed A, B, C 

Griffin Bowman Old school house, general store Not Listed A, B, C 

Marmarth2 Slope Many original buildings (some still 
occupied) 

Not Listed A, B, C 

SD 

Astoria Lawrence Many original buildings Not Listed A, B, C 

Balmoral 
(Ragged Top) 

Lawrence Many original buildings (now known as 
Preston) 

Not Listed Existing, A, B, C 

Bear Gulch I Lawrence Many original buildings Not Listed Existing, A, B, C 

Carbonate Lawrence Many original buildings Not Listed Existing, A, B, C 

Central City2 Lawrence Two blocks of old buildings Not Listed Existing, A, B, C 

Crook City Lawrence Stone school house Not Listed Existing, A, B, C 

Maitland Lawrence Many original buildings/ruins Not Listed Existing, A, B, C 

Pluma Lawrence Mill ruins Not Listed A, B, C 

Reed Butte School house Not Listed A, B, C 

Savoy Lawrence Many original buildings Not Listed Existing, A, B, C 

Terraville Lawrence Ruins Not Listed Existing, A, B, C 

Tinton Lawrence 10-12 buildings (Main Street is on Crook 
County, WY-Laurence County, SD line; 
Tinton is generally considered to be in SD) 

Not Listed Existing, A, B, C 

continued on next page… 
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Table 3.7-4.  Ghost Towns Under Proposed PRTC Airspace 

Name County Remains Status 
Modified 

Alternative1 

Trojan 
(Portland) 

Lawrence Portland Mine buildings, several small 
houses, stores 

Not Listed Existing, A, B, C 

Whitewood2 Lawrence Many original buildings NRHP Listed Existing, A, B, C 

Note: 1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs 
and ATCAAs. 

 2. Although listed as ghost towns, these locations still have residents. 

Source: United States Ghost Towns 2010 

 

Table 3.7-5.  Historic Ranches Under Proposed PRTC Airspace 

Name General Location Status 
Modified 

Alternative1 

WY 

Ranch A Beulah NRHP Listed Existing, A, B, C 

MT 

Bones Brothers Ranch Rosebud/Birney NRHP Listed A, C 

Cross Ranch Headquarters Powder River/Broadus NRHP Listed A, B, C 

Drew, J.W., Grain Elevator Big Horn/Lodge Grass NRHP Listed A, C 

Lee Homestead Big Horn/Decker NRHP Listed A, C 

OW Ranch Big Horn/Birney NRHP Listed A, C 

ND 

H-T Ranch Slope/Amidon NRHP Listed A, B, C 

SD 

Ashcroft, Thomas, Ranch Harding/Buffalo NRHP Listed A, B, C 

Beckon, Donald, Ranch Perkins/Zeona NRHP Listed A, B, C 

Blake Ranch House Harding/Gustave NRHP Listed Existing, A, B, C 

Carr, Anna, Homestead Perkins/Bison NRHP Listed A, B 

Foster Ranch House Perkins/Chance NRHP Listed A, B 

Frawley Ranch Lawrence National Historic Landmark 
(NRHP Listed) 

Existing, A, B, C 

Gartner, Carl Frederick, 
Homestead 

Butte/Newell NRHP Listed Existing, A, B, C 

Giannonatti Ranch Harding/Ludlow NRHP Listed A, B, C 

Johnson, Axel, Ranch Harding/Reva NRHP Listed A, B, C 

Livingston, John and Daisy 
May, Ranch 

Harding/Sorum NRHP Listed A, B, C 

McLaughlin Ranch Barn Lawrence/Spearfish NRHP Listed Existing, A, B, C 

Raskob, Jacob and Elizabeth 
Ranch 

Meade/Sturgis NRHP Listed A, B, C 

Shevling, L.W., Ranch Harding/Harding NRHP Listed Existing, A, B, C 

continued on next page… 
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Table 3.7-5.  Historic Ranches Under Proposed PRTC Airspace 

Name General Location Status 
Modified 

Alternative1 

Soper-Behymer Ranch Butte/Belle Fourche NRHP Listed Existing, A, B, C 

Veal, Thomas J., Ranch Perkins/Chance NRHP Listed A, B 

Viken, Nicholas Augustus 
Homestead 

Butte/Newell NRHP Listed Existing, A, B, C 

Walsh Barn Lawrence/Spearfish NRHP Listed Existing, A, B, C 

Walton Ranch Lawrence/Spearfish NRHP Listed Existing, A, B, C 

William Holst Farmstead Meade/Vale SD State Register Property Existing, A, B, C 

Note: 1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs and 
ATCAAs. 

Source: NPS 2014 
 

Table 3.7-6.  Historic Trails Under Proposed PRTC Airspace 

Site Name Counties Status 
Modified 

Alternative1 

WY 
Texas Trail Weston, Crook, Campbell Not Listed Existing, A, B, C 
Note: 1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs 

and ATCAAs. 
Source: NPS 2014 

 

Table 3.7-7.  Traditional Cultural Properties and Traditional Cultural Resources 
Under Proposed PRTC Airspace 

Area Name General Location Status 
Modified 

Alternative1 
WY 
Devils Tower Devils Tower NRHP Listed Existing, A, B, C 

Inyan Kara Mountain South of Sundance NRHP Listed Existing, A, B, C 

Unnamed 1 North of Gillette Not Listed Existing, A, B, C 

Unnamed 2 Northwest of Hulett Not Listed Existing, A, B, C 
MT 
Chalk Buttes Ekalaka Not Listed Existing, A, B, C 

Wolf Mountains 
Battlefield/Where Big Crow 
Walked Back and Forth 

Tongue River NRHP Listed A, C 

SD 
Bear Butte NHL Sturgis NRHP Listed A, B, C 
Note: 1.  Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs and 

ATCAAs. 
Source: NPS 2014 
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MONTANA 

Thirty-six properties are currently listed on the NRHP in 
Fallon, Powder River, Rosebud, and Big Horn Counties 
(Table 3.7-2).  They consist of battlefields and historic 
buildings.   

Little Bighorn Battlefield National Monument falls under 
the proposed airspace.  Though this property is also listed 
on the NRHP, it deserves special consideration due to its 
status as a National Monument.  In addition, the 
battlefield itself is held as sacred by many Native 
Americans.  A Sioux and Cheyenne monument, as well as 
historic markers, are part of the battlefield.  This site is 
also an NHL, as is Deer Medicine Rocks. 

There are five historic ranches beneath the proposed airspace in Montana that are listed on the NRHP.   

Two historic battlefields lie beneath the proposed project airspace.  The Little Bighorn Battlefield is 
already a National Monument.  Wolf Mountains Battlefield/Where Big Crow Walked Back and Forth is 
on the NRHP and is also an NHL.  The Montana SHPO is currently processing a form to elevate all of the 
battlefields of the Great Sioux War to the NRHP (personal communication, Hampton 2008).  These 
battlefields are also either current traditional cultural properties, or in consultation for recognition of 
that status. 

The Tongue River Valley (Table 3.7-8), in Rosebud County, has been the focus of a project to document 
and nominate the cultural landscape to the NRHP.  The area has been studied and nominated for this 
designation due to the number and preservation of sites from prehistoric contexts (over 1,700 sites), 
Great Sioux War battlefield context (Wolf Mountains Battlefield/Where Big Crow Walked Back and 
Forth), and early ranching settlement contexts (Three Circle Ranch, SH Ranch, and others) (personal 
communication, Hampton 2008).  

Table 3.7-8.  NRHP-Nominated Cultural Landscapes 
Under Proposed PRTC Airspace in Montana 

Area Name General Location Modified Alternative1 
Tongue River Valley Ashland A, C 

Note:  1.  Modified Alternatives A and C described in EIS Sections 2.5–2.7. 

Two Traditional Cultural Properties have been specifically identified within the lands beneath the 
affected airspace (Table 3.7-7).  The location of Wolf Mountains Battlefield/Where Big Crow Walked 
Back and Forth NHL is also listed on the NRHP.  The Chalk Buttes are an area considered sacred by 
Native American peoples of the region.  In addition, as many as 48 cultural resources have been 

The Tongue River Valley in southeastern Montana has been nominated as cultural landscape due to the large number and 
preservation of cultural sites.  Proposed overflights would transit the area perpendicular to the valley rather than fly along it. 

 
Little Bighorn Battlefield National Monument is 
under the proposed PR-1D MOA.   
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recorded on the Northern Cheyenne Reservation that have ceremonial functions (Deaver and Tallbull 
2001).  The recorded ceremonial sites include vision questing/fasting sites, sweat lodges, and memorials.  

NORTH DAKOTA 

Sixteen properties are currently listed in the NRHP in Bowman, Slope, Adams, Hettinger, and Grant 
Counties, ND beneath the proposed PRTC airspace (Table 3.7-2).  They consist of historic buildings and 
bridges.  No properties under the proposed PRTC airspace are located in Golden Valley, Sioux, Morton, 
Stark, or Billings Counties, ND. 

A search of ghost towns within the lands beneath the affected airspace in North Dakota revealed the 
presence of five ghost towns, four of which are still occupied to some extent.  Several of the ghost towns 
contain standing wood/log structures associated with historic mining, ranching, stage or Pony Express 
routes, or railroad stations (Table 3.7-4).  Most of the ghost towns have not been subjected to 
professional archaeological and/or architectural assessments and many may be eligible to the National 
or State Registers pending further investigation by cultural resources professionals. 

There is one historic ranch beneath the proposed airspace (Table 3.7-5).  The H-T Ranch is already listed 
on the NRHP; however, it deserves special consideration due to the large number of standing structures 
present at the site.  The John and Fredricka Stern Homestead has walls made of manure, straw and 
water, and is notably fragile (Paaverud 2014). 

SOUTH DAKOTA 

One hundred seventy-five properties are currently listed in 
the National Register in Harding, Butte, Meade, Lawrence and 
Perkins Counties, SD beneath the proposed PRTC airspace 
(Table 3.7-2).  They consist of archaeological sites, historic 
buildings, bridges, monuments, stage stations and cemeteries.  
Seventy-one of these properties are under the existing 
Powder River training airspace.  No National or State Register 
properties under the proposed PRTC airspace are located in 
Pennington and Ziebach Counties, SD. 

Three NHLs are located beneath the existing Gateway ATCAA 
training airspace and under the proposed Gateway ATCAA 
(Table 3.7-9).  All three of these sites are also listed on the 
NRHP.  Bear Butte is a sacred area, the Frawley Ranch is a 
historic ranch, and the Deadwood Historic District is an area of 
historic structures and features.  The Northern Cheyenne Tribe owns land near Bear Butte.   

Table 3.7-9.  National Historic Landmarks Under Proposed PRTC Airspace  
Site Name General Location Modified Alternative1 

MT 
Deer Medicine Rocks Tongue River A, C 
Wolf Mountains Battlefield/Where Big Crow Walked Back and 
Forth  

Tongue River A, C 

SD 
Bear Butte Sturgis A, B, C 
Deadwood Historic District Deadwood Existing, A, B, C 
Frawley Ranch Whitewood Existing, A, B, C 

Note:  1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs and 
ATCAAs. 

 
Bear Butte, on the southern edge of the 
existing Gateway ATCAA, in northwest South 
Dakota, is a Sioux and Cheyenne sacred area.  
Bear Butte is a prehistoric and historic 
location of annual tribal gatherings, and is 
also the birthplace of Crazy Horse. 
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Three properties beneath the PRTC airspace are listed on the South Dakota State Register of Historic 
Places (Table 3.7-10).  Two are historic structures while the Thoen Stone and Site is the location of an 
inscribed stone detailing a doomed 1883 mining expedition.  

Table 3.7-10.  SD State Register Sites Under Proposed PRTC Airspace 
Site Name Site Name Modified Alternative1 

Sturgis City Auditorium Meade/Sturgis A, B, C 

Thoen Stone and Site Lawrence/Spearfish Existing, A, B, C 

William Holst Farmstead Meade/Vale Existing, A, B, C 
Note:  1. Modified Alternatives A, B, and C described in EIS Sections 2.5–2.7; Existing refers to the Powder River MOAs and 
ATCAAs. 

There are 14 ghost towns within the lands beneath the proposed PRTC airspace in South Dakota.  
Several of the ghost towns contain standing wood/log structures associated with historic mining, 
ranching, stage or Pony Express routes, or historic railroad stations (Table 3.7-4), and at least two of 
them retain a substantial number of residents.  Most of the ghost towns have not been evaluated for 
NRHP eligibility.  Many may be eligible for listing on the National or State Registers pending further 
investigation by cultural resources professionals. 

Nineteen historic ranches are located under the proposed airspace.  A number of these ranches have 
been found eligible (and not yet listed) or have not been evaluated for potential eligibility to the NRHP 
(Table 3.7-5).  In addition, one of these properties, the William Holst Farmstead, is listed on the South 
Dakota State Register.   

One traditional cultural property has been identified within the lands beneath the affected airspace 
(Table 3.7-7).  The area of Bear Butte is considered sacred by Native American peoples of the region.  

3.8 LAND USE 

3.8.1 DEFINITION OF THE RESOURCE 
The attributes of land use addressed in this analysis include general land use patterns, land ownership, 
land management plans, and special use areas.  General land use patterns characterize broad types of 
uses within a large area, for example, agricultural, rangeland, forest, and urban, which may support 
various uses such as recreation, grazing, mineral production, commercial or residential development.  
Land ownership is a categorization of land according to type of owner; the major land ownership 
categories include private, federal, Native American, and state.  Federal lands are described by the 
managing agency, which may include the USFWS, USFS, BLM, or DoD.  Land management plans include 
those documents prepared by agencies to establish appropriate goals for future use and development. 
As part of this process, sensitive land use areas (e.g., Wilderness, Wild and Scenic Rivers) are often 
identified by agencies as being worthy of more rigorous management.  

Recreation resources consider outdoor recreational activities that take place away from the residences 
of participants.  This includes natural resource areas (such as BLM-managed land) and associated 
developed facilities (such as off-road vehicle trails and developed camp sites) that are designated or 
available for public outdoor recreational use.  Cultural and historic sites and battlegrounds are lands 
with high recreational use. 

The ROI for land use consists of about 34,000 square miles comprised of the lands under the current 
airspace (about 14,100 square miles) plus the land under an additional approximate 20,000 square miles 
of expanded airspace (Table 3.8-1).  This ROI is the land and land users under the proposed PRTC 
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airspace.  Of this land, 41 percent is in Montana, 30 percent in South Dakota, 16 percent in North 
Dakota, and 13 percent in Wyoming. 

3.8.2 REGULATORY SETTING 
The proposed airspace overlies a portion or all of 29 counties in four states, as listed in Table 3.8-1 
(see Figure 3.8-1).  Most counties are managed and governed by elected commissioners, and few have 
“home rule” charters.  Land use controls (such as zoning) are generally only used within incorporated 
cities.  Native American Reservations within the ROI have tribal sovereignty over their reservations and 
govern through tribal elections.  Land uses on the reservations are determined by tribal decisions. 

Table 3.8-1.  Land Jurisdiction in ROI  

County 

Current  
Powder River Airspace  

(square miles) 
Expanded PRTC 
(square miles) 

% of Expanded 
PRTC Area 

MT 4,040 13,841 40.7% 
Big Horn —  2,093 6.2% 
Carter 2,463 3,348 9.8% 
Custer 325 1,629 4.8% 
Fallon — 1,373 4.0% 
Powder River  1,252 3,297 9.7% 
Rosebud — 1,895 5.6% 
Treasure — 205 <1% 
ND 0 5,502 16.2% 
Adams  — 989 2.8% 
Billings  — 30 <1% 
Bowman — 1,167 3.4% 
Golden Valley  — 86 <1% 
Grant — 1,345 4.0% 
Hettinger — 587 1.7% 
Morton — 59 <1% 
Sioux — 295 <1% 
Slope — 942 2.8% 
Stark — 2 <1% 
SD 2,760 10,186 30.0% 
Butte  1,516 2,266 6.7% 
Corson — 897 2.5% 
Harding 581 2,678 7.9% 
Lawrence  294 580 1.7% 
Meade 369 912 2.7% 
Perkins — 2,748 8.1% 
Ziebach — 105 <1% 
WY 2,787 4,473 13.1% 
Campbell  99 980 2.9% 
Crook 2,688 2,839 8.3% 
Sheridan  — 387 1.1% 
Weston — 266 <1% 

Total 9,587 34,002 100.0% 
Source:  ESRI 2000   
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Figure 3.8-1.  Generalized Land Use in the ROI 
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Table 3.8-2.  Generalized Land Use in the ROI (square miles)  

Airspace 
Water/ 
Barren Urban Rangeland Forest Agriculture Total 

PR-1A MOA/ATCAA 3 9 613 62 78 765 
PR-1B MOA/ATCAA1 13 7 979 205 18 1,222 
PR-1C MOA/ATCAA 1 10 532 48 89 680 
PR-1D MOA/ATCAA 6 11 2,569 697 24 3,307 
PR-2 ATCAA 0 0 43 19 0 62 
PR-2 MOA/ATCAA 80 30 7,566 281 206 8,163 
PR-3 MOA/ATCAA 37 82 3,359 58 1,011 4,547 
PR-4 MOA/ATCAA 45 128 3,135 7 1,966 5,281 
Gap A MOA/ATCAA 4 1 822 109 13 949 
Gap B MOA/ATCAA 11 9 1,529 35 110 1,694 
Gap C MOA/ATCAA 2 18 315 1 334 670 
Gateway East ATCAA 38 12 2,572 9 211 2,842 
Gateway West ATCAA 44 60 2,506 991 219 3,820 

Total 284 377 26,540 2,522 4,279 34,002 
Source: Landfire 2008 

3.8.2.1 OWNERSHIP 

Figure 3.8-2 shows land ownership in the ROI, and Table 3.8-3 quantifies the surface ownership 
underlying each of the proposed PRTC airspace elements.  Over half the land under the existing Powder 
River A and B MOAs (about 55 percent), is privately owned.  About 36 percent of the land is federal 
(public) land and about 9 percent is state-owned.  State-owned land includes dispersed school sections 
(brown dots on Figure 3.8-2). 

The expanded PRTC area includes a slightly different mix of ownership.  The majority (80 percent) of the 
land under the proposed PRTC is privately owned.  Most of the private land in the ROI has split estate 
ownership, with the surface held privately and the mineral and oil and gas rights held by the federal 
government.  Much of the private land is used for grazing, agriculture, and some land is made available 
for hunting by the public.  The federal government leases mineral rights, along with the surface use of 
private land needed to extract the resources.  

Native American reservations account for just over 6 percent of the ROI, mostly concentrated under two 
proposed airspace units, PR-1 and PR-4.  All of the Northern Cheyenne and portions of the Crow 
Reservations are under the proposed PR-1A/B/C/D MOAs.  Portions of the Cheyenne River Sioux and 
Standing Rock Indian Reservations are under the proposed PR-4 MOA.  Agriculture and grazing are 
dominant uses on these tribal lands.  The Northern Cheyenne and Crow Reservations have extensive 
coal reserves. 

About 13 percent of the land surface is federal land managed by the USFS or BLM.  Both agencies 
manage lands for multiple purposes, including productive or consumptive uses such as energy 
production, timbering, hunting, and grazing, and non-consumptive uses such as dispersed recreation 
and resource conservation.  The Wyoming portion of the ROI is almost entirely federally-owned 
interspersed with state land.  Private land is mostly along rivers and streams.  State land (about 
5 percent of the ROI) is interspersed in the private and federal lands.  State land is typically used and 
managed like surrounding lands, with the states deriving tax revenues from productive uses. 
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Table 3.8-3.  Land Ownership in ROI (square miles)   

Preferred Mitigated Airspace Federal 
Local 
Govt Military 

Native 
American Private State Total 

Gap A Low/High MOA, Gap A 
ATCAA 124 0 0 0 811 13 948 

Gap B Low/High MOA, Gap B 
ATCAA 150 0 0 0 1,539 0 1,689 

Gap C Low/High MOA, Gap C 
ATCAA 15 0 0 0 655 0 670 

Gateway East ATCAA 101 0 0 0 2,741 0 2,842 
Gateway West ATCAA 679 0 1 0 3,008 124 3,812 
Powder River 1A Low/High MOA,  
PR-1A ATCAA 0 1 0 123 638 0 762 

Powder River 1B Low/High MOA 73 0 0 1 1,146 0 1,220 
Powder River 1C Low/High MOA,  
PR-1C ATCAA 1 0 0 369 308 0 678 

Powder River 1D Low/High MOA 851 0 0 742 1,681 30 3,304 
Powder River 2 ATCAA (note 2) 1 0 0 0 57 4 62 
Powder River 2 Low/High 
MOA/ATCAA 1,643 0 0 1 6,403 110 8,157 

Powder River 3 Low/High MOA 555 8 0 0 3,971 0 4,534 
Powder River 4 Low/High MOA 259 0 0 1,226 3,791 0 5,276 

Total 4,452 9 1 2,462 26,749 281 33,954 
Notes:  
1. Excludes 48 square miles of water bodies (ownership not classified). 
2. Portion of PR-2 ATCAA that does not have MOA; for total area of ATCAA, sum both PR-2 rows. Area is not double-counted 
as shown.  
Sources: BLM Montana State Office 2009; BLM Wyoming State Office 2013; U.S. Census Bureau, 2010a 
 

Under the existing Powder River MOAs, the BLM administers land within the Miles City Field Office in 
Montana, a small portion of the land in the Buffalo and Newcastle Field Offices in Wyoming, and the 
North Dakota and South Dakota Field Offices.  Under the existing Powder River airspace, the USFS 
administers portions of the Custer National Forest, with segments in the Ashland and Sioux Ranger 
Districts.  The Ashland Ranger District has one of the largest grazing programs in the nation, and is rich in 
coal and wildlife.  The Sioux Ranger District, located in the southeast corner of Montana and the 
northwest corner of South Dakota, is comprised of hills or mesas of ponderosa pine rising above rolling 
grasslands.  The area offers excellent antelope, mule deer, white-tail deer and game bird hunting.  The 
area is rich in archeology, paleontology, produces some oil, and supports a sizable livestock population.  
One of the largest populations of Merlins (a small falcon) is found in the Sioux Ranger District 
(USDA USFS 2008).  

Under the proposed PRTC, BLM administers a larger portion of the federal lands of these same 
administrative areas named above, and the mineral rights on most of the state and private land.  The 
USFS manages additional units of the Custer National Forest in Montana, the Thunder Basin National 
Grassland in Wyoming, Black Hills National Forest (spanning Wyoming and South Dakota), Grand River 
National Grasslands in South Dakota, and the Little Missouri National Grasslands in North Dakota.  These 
areas all offer recreational resources, particularly hunting and some fishing.  Figure 3.8-3 shows the 
location of the national forest and grasslands in the ROI.  
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Figure 3.8-2.  Land Ownership in the ROI 
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Figure 3.8-3.  Special Use Areas in the ROI 
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3.8.2.2 RANCHING, FARMING, AND RURAL COMMUNITIES 

Ranching and farming are well-established activities that define the regional character and economy 
since settlement by Americans of European descent.  Ranching and farming have become important 
activities of Native Americans within the ROI.  Agricultural operations tend to occur in rural regions.  In 
the ROI, these regions tend to be quiet with wide open spaces with expansive vistas.  Ranch operations 
include cattle round-ups for branding and shipping, horseback riding to maintain property in remote 
areas, and light aircraft for surveillance.  Some ranchers and farmers consider the ability to maintain 
their operations with minimal outside intrusion to be a quality of life factor.   

3.8.2.3 SPECIAL USE AREAS 

Some federal land within the ROI is managed and protected for 
particular resource values or attributes such as wilderness or 
wildlife preserves.  The area also has units of the National Park 
system, State Parks, and National Monuments.  Table 3.8-4 lists 
major special use areas in the ROI (managed by state and federal 
entities for their specific qualities) and primary attractions (mostly 
private or commercial) of the area.  The ROI includes portions of 
the Custer and Black Hills National Forests, Thunder Basin 
National Grassland, Cedar River and Grand River National 
Grasslands.  These areas are popular for recreation, including 
hunting, fishing, and birding.  Both USFS and BLM designate areas 
or locations with specific attributes or resource value for special 
management.  There are two classified National Landmarks in the 
USFS Sioux Ranger District, the Castles and Capitol Rock.  The 
Castles, located in the Slim Buttes Unit in South Dakota, are a 
massive limestone uplift that resembles a medieval castle.  Capitol 
Rock, located in the Long Pines Unit in Montana, is a massive 
white limestone uplift that resembles the Nation's capitol 
building. 

There are no wilderness areas or wild and scenic river segments 
under the proposed airspace.   

Table 3.8-4.  Special Use Areas and Points of Interest in the ROI 
Airspace Special Area Attraction/Uses 

Existing Powder River 
airspace 

Custer National Forest Timber, recreation, hunting, fishing, 
grazing 

Proposed PRTC 
PR-1A MOA/ATCAA Little Bighorn Battlefield National Monument Historic value. Tourism. Annual 

visitation ranges between 300,000 
and 500,000 visits per year 

Custer National Forest Timber, recreation, hunting, grazing 
PR-1B MOA/ATCAA Custer National Forest Timber, recreation, hunting, grazing 
PR-1C MOA/ATCAA Little Bighorn Battlefield  National 

Monument  
Historic value.  Tourism. Recreation,  

Two Leggins Fishing Access Site Recreation, fishing 

continued on next page… 

 
The open spaces and this statue in 
Belle Fourche help explain the 
perspective of residents and visitors 
who value the western heritage of the 
area. 
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Table 3.8-4.  Special Use Areas and Points of Interest in the ROI 
Airspace Special Area Attraction/Uses 

PR-1D MOA/ATCAA Custer National Forest  Timber, recreation, hunting, grazing;  
Poker Jim Research Natural Area (USFS) Ecological research 
Buffalo Creek and Zook Creek Wilderness 
Study Areas (BLM) 

Diverse outdoor recreation 

Hells Half Acre Area of Critical Environmental 
Concern 

Geologic attraction/feature of 
interest 

PR-2 MOA/ ATCAA Custer National Forest Timber, recreation, hunting, fishing, 
grazing 

Thunder Basin National Grassland Exceptional wildlife viewing, hunting, 
fishing, undeveloped camping, 
livestock grazing 

Capitol Rock National Landmark Massive limestone formation in 
prairie setting.   

Black Hills National Forest Timber, recreation, hunting, fishing, 
grazing 

Wickham Gulch Camp Recreation Site Diverse outdoor recreation 
Finger Buttes Area of Critical Environmental 
Concern (BLM) 

Scenic area, recreation 

PR-3 MOA/ ATCAA Little Missouri National Grassland Recreation, hunting (particularly 
waterfowl), spectacular badlands 
landscape, hiking, camping, 
horseback riding, photography, 
canoeing, fishing, hunting, and 
backpacking 

Custer National Forest Timber, recreation, hunting, fishing, 
grazing 

Buffalo Creek Wilderness Study Area (BLM) Recreation, hunting 
White Lake National Wildlife Refuge Wildlife protection 
South Sandstone Reservoir (State Game and 
Fish site) 

Diverse outdoor recreation 

Medicine Rocks State Park Diverse outdoor recreation 
Stewart Lake National Wildlife Refuge Wildlife protection 
Spring Creek, Speck Davis Pond, Alkali Creek, 
Cedar Lake Wildlife Management Area  

State wildlife management and 
recreation 

Bowman Haley Lake (USACE) Diverse outdoor recreation 
PR-4 MOA/ ATCAA Grand River National Grassland Recreation, remote, wildlife /nature 

viewing, hunting (particularly 
waterfowl), cultural interest 

Cedar River National Grassland Recreation, remote, wildlife /nature 
viewing, hunting (particularly 
waterfowl), cultural interest 

Dakota Prairie National Grasslands Diverse outdoor recreation 
Pretty Rock National Wildlife Refuge Wildlife protection 
Owen Lake, McIntosh, Lemmon Lake, North 
Lemmon Lake, Indian Creek, C.C. Lee, 
Dogtown, Vobejda Dam, Shadehill Reservoir 
Game Production Areas  

State-managed game production 
areas, recreation, hunting 

Lake Tschida (Heart Butte Reservoir (BOR) Diverse outdoor recreation, fishing, 
boating 

Hugh Glass State Recreation Area Diverse outdoor recreation 
Shadehill Reservoir State Recreation Area Diverse outdoor recreation 
Llewellyn Johns State Recreation Area  Diverse outdoor recreation 

continued on next page… 
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Table 3.8-4.  Special Use Areas and Points of Interest in the ROI 
Airspace Special Area Attraction/Uses 

Gap A MOA/ATCAA Custer National Forest Timber, recreation, hunting, fishing, 
grazing 

Gap B MOA/ATCAA Custer National Forest Timber, recreation, hunting, grazing 
Medicine Rocks State Park  Diverse outdoor recreation 
Macnab Pond Recreation Site Diverse outdoor recreation 

Gap C MOA/ATCAA Grand River National Grassland Recreation, hunting (particularly 
waterfowl) 

Dakota Prairie National Grasslands Recreation, hiking, fishing 
Gateway East ATCAA Custer National Forest Timber, recreation, hunting, grazing 

Opal Lake (SD State Game and Fish) Diverse outdoor recreation, fishing 
Gateway West ATCAA Black Hills National Forest Timber industries; hunting and 

fishing; diverse recreation; developed 
campgrounds, scenic by-ways 

Whitewood Creek, Newell Lake, Marcoux, 
Iron Creek Lake, Harrison Badger, Trucano, 
Coxes Mirror Lakes, Belle Fourche Dam, 
Beilage Hepler Game Production Areas   

State-managed game management, 
recreation, hunting 

Bear Butte Lake State Recreation Area; Rocky 
Point State Recreation Area  

Diverse outdoor recreation 

Northern Hills Spring Creeks Conservation 
Area  

Wildlife conservation  

Bear Butte National Wildlife Refuge Wildlife protection 
Thunder Basin National Grassland  Diverse outdoor recreation 
Custer National Forest Timber, recreation, hunting, fishing, 

grazing 
Devils Tower National Monument Climbing, spectacular rock formation, 

interpretive site 
Town of Sturgis Annual motorcycle rally 

BLM = Bureau of Land Management; USACE = U.S. Army Corps of Engineers; USFS = U.S. Forest Service 
 

3.8.2.4 RECREATION AND TOURISM 

Access to and quality of recreation opportunities is important within the ROI.  Activities such as off-road 
vehicles, hunting, fishing, hiking, horseback riding, and rock climbing occur on both public and private 
lands.  Devils Tower National Monument, Badlands National Park, state parks, battlefields and other 
historic sites (such as the Little Bighorn Battlefield National Monument) situated within the study area 
are revered as remote, contemplative, or educational sites.  People who choose to live in or visit this 
region often value its open space, isolation, and natural beauty.   

The ROI includes a wide range of recreational opportunities which provide both important social and 
economic benefits.  The wide open spaces and remoteness of the study area provide settings with a high 
degree of solitude.  Popular activities include camping, hunting (deer and antelope, waterfowl), fishing, 
nature viewing, hiking, motorized and non-motorized biking, off-road vehicle use, scenic driving, cross 
country skiing, and snowmobile use.  Most public lands have specific off-road designations to provide 
safe, quality recreational opportunities while minimizing adverse impacts on sensitive resource values 
(ACC 2007).  Many Special Recreation Management Areas provide areas for specific activities in order to 
accommodate a wide range of public preferences, including those that seek quiet activities and those 
that generate noise as part of the activity.  Hunting, as an organized public recreational activity, occurs 
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on suitable private land throughout the ROI.  For example, North Dakota Department of Game and Fish 
has developed the Private Land Open to Sportsmen program, for leasing land for public pedestrian 
access as part of a wider conservation program.  In addition, some private land owners throughout the 
ROI run commercial hunting operations as a source of income.   

3.9 SOCIOECONOMICS 

3.9.1 DEFINITION OF THE 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.  Changes to these fundamental socioeconomic 
components can influence other resources such as housing availability, utility capabilities, and 
community services. 

The ROI for socioeconomics consists of 29 counties across rural southeastern Montana, northeastern 
Wyoming, southwestern North Dakota, northwestern South Dakota (Figure 3.9-1).  Throughout this 
Socioeconomics section, the term ROI refers to these 29 counties in their entirety.  The term affected 
area is the specific land area under the proposed PRTC airspace boundaries.  There are eight counties  
in which over 90 percent of the counties’ land area is included under the proposed airspace (see 
Table 3.9-1).  Given the rural nature of the ROI, many of the population centers are small or are outside 
the airspace.  The focus of this analysis is based on county-level data and combined county-level data 
from the affected counties.  More detailed data, at the census block-group level, is available regarding 
certain demographic characteristics.  Discussions of these demographic data are specific to those 
portions of the counties underlying the proposed airspace. 

3.9.2 EXISTING CONDITIONS 

3.9.2.1 POPULATION AND HOUSING 

Portions of the airspace associated with the proposed action have been in existence for many years.  
The existing Powder River A and B MOAs cover most of the area proposed for the PR-2 MOA.  The PRTC 
changes being proposed would alter the current airspace configuration by expanding the total affected 
airspace to include counties underlying the proposed PR-1A/B/C/D MOAs and ATCAAs, Gap A MOA and 
ATCAA, Gateway West ATCAA, Gateway East ATCAA, Gap B MOA and ATCAA, PR-4 MOA and ATCAA, 
Gap C MOA and ATCAA, and PR-3 MOA and ATCAA. Some areas under the proposed edges of the  
PR-2 MOA and ATCAA are outside the current Powder River A and B MOAs.   

The Powder River A and B MOAs were configured to avoid densely populated and metropolitan or urban 
areas.  The proposed PRTC by design tends to be also located over rural and less developed areas.  While 
populated areas do occur within the boundaries of the PRTC affected airspace, these areas are typically 
scattered, relatively low in density compared to urbanized areas, and would be avoided during training 
to the maximum extent possible.  The following information concentrates on the existing conditions in 
each county that could be affected under the proposed airspace.  The information includes counties 
under the existing Powder River airspace which would continue to be affected by military aircraft 
training under either the proposed PRTC or No Action. 
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Figure 3.9-1.  Counties Under or Around the Existing and Proposed Airspace 
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Table 3.9-1.  Land Area under the PRTC Affected Airspace by County 

County 

Current  
Powder River airspace  

(square miles) 
Expanded PRTC 
(square miles) 

% of Expanded 
PRTC Area 

MT 4,040 13,841 40.7% 
Big Horn — 2,093 6.2% 
Carter 2,463 3,348 9.8% 
Custer 325 1,629 4.8% 
Fallon — 1,373 4.0% 
Powder River 1,252 3,297 9.7% 
Rosebud — 1,895 5.6% 
Treasure — 205 <1% 
ND 0 5,502 16.2% 
Adams — 989 2.8% 
Billings — 30 <1% 
Bowman — 1,167 3.4% 
Golden Valley — 86 <1% 
Grant — 1,345 4.0% 
Hettinger — 587 1.7% 
Morton — 59 <1% 
Sioux — 295 <1% 
Slope — 942 2.8% 
Stark — 2 <1% 
SD 2,760 10,186 30.0% 
Butte 1,516 2,266 6.7% 
Corson — 897 2.5% 
Harding 581 2,678 7.9% 
Lawrence 294 580 1.7% 
Meade 369 912 2.7% 
Perkins — 2,748 8.1% 
Ziebach — 105 <1% 
WY 2,787 4,473 13.1% 
Campbell 99 980 2.9% 
Crook 2,688 2,839 8.3% 
Sheridan — 387 1.1% 
Weston — 266 <1% 

Total 9,587 34,002 100.0% 
Source:  ESRI 2000  

POPULATION CHARACTERISTICS 

Population data for the ROI are presented in Table 3.9-2.  The total 2010 population for the 29 counties 
in the ROI was 370,903 persons, representing 12.2 percent of the total population of the four affected 
states of 3.04 million persons.  This number of persons includes the population in all the counties in 
Table 3.9-1.  Of these 370,903 persons, a total of approximately 89,099 persons would be located under 
the proposed PRTC MOAs and ATCAAs.  This includes persons under the existing MOAs and ATCAAs. 
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Population change during the 10 years, from 2000 to 2010, varied greatly across the affected counties.  
The population in several counties decreased during the time period (see Table 3.9-2).  The Treasure 
County, MT population decreased 16.6 percent, while the population of Grant County in North Dakota 
decreased 15.7 percent.  Several other affected counties in North Dakota and South Dakota decreased in 
population by 10 percent or more.  Some counties in the ROI also experienced moderate to high rates of 
population growth.  The population in Campbell County, WY increased 36.9 percent.  Other affected 
counties experienced population growth ranging from 1.5 percent to 20.3 percent.  In general, there has 
been a concentration of rural population from smaller farms or communities to larger communities 
within the ROI. 

Counties currently under the existing Powder River MOAs and ATCAAs which would continue to be 
under the proposed PR-2 MOA/ATCAA include portions of Carter, Custer, and Powder River in Montana; 
Harding, Butte, and Lawrence in South Dakota; and Campbell and Crook in Wyoming.  Table 3.9-3 
presents the population under the existing Powder River A and B MOAs and the population under the 
proposed PR-1A/B/C/D, PR-2, PR-3, and PR-4 MOA/ATCAAs.  Persons under the existing Powder River 
A and B MOAs (most of the proposed PR-2) are in areas of existing low-altitude overflight.  Persons 
under the existing Powder River A and B MOAs (most of the proposed PR-2) are in areas of existing 
low-altitude overflight.  Persons under the proposed PR-1A, PR-1B, PR-1C, PR-1D, and PR-3 MOAs (and 
PR-4 MOA under Modified Alternative B), as well as the associated Gap MOAs (for not more than 
10 days per year) would be in areas where low-level overflight could occur to 500 feet AGL.  Table 3.9-3 
presents the estimated number of persons under the existing Gateway ATCAA which has a floor of FL180 
(18,000 feet MSL).  Persons under the proposed Gateway East and West ATCAAs are also estimated in 
Table 3.9-3.  These individuals would not be expected to experience training aircraft in the proposed 
PRTC below 18,000 feet MSL. 

As of 2010, the population density in the affected areas under the proposed MOAs ranged from 
0.3 persons per square mile in Carter County to 36.4 persons per square mile in Pennington County (see 
Table 3.9-2).  The average population density in the ROI counties including urban areas outside the 
affected area is 5.8 persons per square mile.  Population density is 8.3 persons per square mile in the 
combined four-state area.  Population density in the U.S. overall is 87.4 persons per square mile. 

The rural nature of the affected area is evident by reviewing the detailed Census data for lands under 
the proposed PRTC airspace, as presented in Table 3.9-4.  The average population density under the 
affected airspace is 2.62 persons per square mile, which is lower than the 29-county ROI average density 
of 5.8 persons per square mile.   

The estimated resident population under the proposed PRTC MOA and ATCAA airspace is 89,099 
persons (Table 3.9-4).  This estimate was derived using Census Tract and Block Group data from the 
2010 Census.  The 2010 Census is the latest data available at the Census Tract and Block Group level.  
The total populations of Carter County and Powder River County, MT; Adams County and Bowman 
County, ND; Butte County and Harding County, SD; and Crook County, WY are included under the 
affected airspace.  One other county, Perkins County, has over 90 percent of its respective population 
under the affected airspace.  Table 3.9-3 presents estimated population under each of the proposed 
PRTC airspace units.   
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Table 3.9-2.  Population and Population Change by ROI County 

Location 

Population 
Percent Change, 

2000-2010 

Population Density, 
2010 

(per mile)2 2000 2010 
MT 902,195 989,415 9.7% 6.8 
Big Horn 12,671 12,865 1.5% 2.6 
Carter1 1,360 1,160 -14.7% 0.3 
Custer1 11,696 11,699 0.0% 3.1 
Fallon 2,837 2,890 1.9% 1.8 
Powder River1 1,858 1,743 -6.2% 0.5 
Rosebud 9,383 9,233 -1.6% 1.8 
Treasure 861 718 -16.6% 0.7 
ND 642,200 672,591 4.7% 9.7 
Adams 2,593 2,343 -9.6% 2.4 
Billings 888 783 -11.8% 0.7 
Bowman 3,242 3,151 -2.8% 2.7 
Golden Valley 1,924 1,680 -12.7% 1.7 
Grant 2,841 2,394 -15.7% 1.4 
Hettinger 2,715 2,477 -8.8% 2.2 
Morton 25,303 27,471 8.6% 14.3 
Sioux 4,044 4,153 2.7% 3.8 
Slope 767 727 -5.2% 0.6 
Stark 22,636 24,199 6.9% 18.1 
SD 754,844 814,180 7.9% 10.7 
Butte1, 2 9,094 10,110 11.2% 4.5 
Corson 4,181 4,050 -3.1% 1.6 
Harding1, 3 1,353 1,255 -7.2% 0.5 
Lawrence1, 4 21,802 24,097 10.5% 30.1 
Meade1, 4 24,253 25,434 4.9% 7.3 
Pennington 88,565 100,948 14.0% 36.4 
Perkins2 3,363 2,982 -11.3% 1.0 
Ziebach 2,519 2,801 11.2% 1.4 
WY 493,782 563,626 14.1% 5.8 
Campbell1 33,698 46,133 36.9% 9.6 
Crook1, 2 5,887 7,083 20.3% 2.5 
Sheridan 26,560 29,116 9.6% 11.5 
Weston1, 4 6,644 7,208 8.5% 3.0 

Notes: 1. Portions of county under existing MOAs or ATCAAs. 
 2. Proposed training airspace 50 to 75 percent ATCAA. 
 3. Proposed training airspace 10 to 20 percent ATCAA. 
 4. Proposed training airspace all ATCAA. 
Source: U.S. Census Bureau 2009, 2013 
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Table 3.9-3.  Population under Proposed PRTC Airspace by Airspace (2010) 

Airspace Unit 
Population Under  
Affected Airspace 

Percent of  
Affected Population 

Gap A Low/High MOA, Gap A ATCAA 1,057 1.2 
Gap B Low/High MOA, Gap B ATCAA 814 0.9 
Gap C Low/High MOA, Gap C ATCAA 1,091 1.2 
Gateway East ATCAA 3,327 3.7 
Gateway West ATCAA 43,092 48.4 
Powder River 1A Low/High MOA, PR-1A ATCAA 3,322 3.7 
Powder River 1B Low/High MOA 3,254 3.7 
Powder River 1C Low/High MOA, PR-1C ATCAA 2,491 2.8 
Powder River 1D Low/High MOA 8,158 9.2 
Powder River 2 ATCAA 140 0.2 
Powder River 2 Low/High MOA 7,662 8.6 
Powder River 3 Low/High MOA 6,792 7.6 
Powder River 4 High MOA 7,899 8.9 

Proposed PRTC 89,099 100.00% 
Source: U.S. Census Bureau 2010b 

Table 3.9-4.  Population Under the Proposed PRTC Airspace by County (2010) 

Location 
Population Under 
Affected Airspace 

Percent of Affected 
Population 

Percent of Total 
County/State 

Population 

Population Density 
Under Affected 

Airspace (per mile)2 
MT 20,206 22.7 2.0 1.5 
Big Horn 7,486 8.4 58.2 3.6 
Carter1 1,160 1.3 100.0 0.3 
Custer1 820 0.9 7.0 0.5 
Fallon 2,445 2.7 84.6 1.8 
Powder River1 1,743 2.0 100.0 0.5 
Rosebud 6,402 7.2 69.3 3.4 
Treasure 149 0.2 20.8 0.7 
ND 10,237 11.5 1.5 1.9 
Adams 2,343 2.6 100.0 2.4 
Billings 21 0.0 2.6 0.7 
Bowman 3,151 3.5 100.0 2.7 
Golden Valley 144 0.2 8.6 1.7 
Grant 1,934 2.2 80.8 1.4 
Hettinger 1,249 1.4 50.4 2.1 
Morton 258 0.3 0.9 4.4 
Sioux 570 0.6 13.7 1.9 
Slope 562 0.6 77.3 0.6 
Stark 6 0.0 0.0 2.4 
SD 45,798 51.4 5.6 4.5 
Butte1, 2 10,110 11.3 100.0 4.5 
Corson 848 1.0 20.9 0.9 
Harding1, 3 1,255 1.4 100.0 0.5 
Lawrence1, 4 21,531 24.2 89.4 37.1 
Meade1, 4 9,070 10.2 35.7 9.9 

continued on next page… 
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Table 3.9-4.  Population Under the Proposed PRTC Airspace by County (2010) 

Location 
Population Under 
Affected Airspace 

Percent of Affected 
Population 

Percent of Total 
County/State 

Population 

Population Density 
Under Affected 

Airspace (per mile)2 
Pennington 0 0.0 0.0 0.0 
Perkins2 2,836 3.2 95.1 1.0 
Ziebach 149 0.2 5.3 1.4 
WY 12,858 14.4 2.3 2.9 
Campbell1 3,839 4.3 8.3 3.9 
Crook1, 2 7,083 7.9 100.0 2.5 
Sheridan 1,620 1.8 5.6 4.2 
Weston1, 4 375 0.4 5.2 1.4 

Notes: 1. Portions of county under existing MOAs or ATCAAs. 
 2. Proposed training airspace 50 to 75 percent ATCAA. 
 3. Proposed training airspace 10 to 20 percent ATCAA. 
 4. Proposed training airspace all ATCAA. 
Source: U.S. Census Bureau 2010b 

HOUSING CHARACTERISTICS 

Housing supply in the ROI is presented in Table 3.9-5.  The ROI had a total of 168,557 units in 2010 
including urban areas outside the affected area.  The 2010 Census is the latest data available for housing 
in these rural areas.  Occupied housing units amounted to 149,192 units, resulting in a housing 
occupancy rate of about 89 percent.  Owner-occupied units account for 69 percent of occupied units, 
with the remaining 31 percent occupied by renters.  Vacancy rates widely vary throughout the ROI.  The 
lowest vacancy rate is in Stark, ND at 6.1 percent while the highest vacancy rate is in Carter, MT at 
34.3 percent.  There are approximately 43,287 housing units under the proposed PRTC, as presented in 
Table 3.9-6.   

Table 3.9-5.  Housing Characteristics by ROI County (2010) 

Location 
Household 
Size, 2010 

Total Housing 
Units, 2010 

Occupied 
Housing Units 

Owner-
Occupied Units 

Renter-
Occupied Units 

MT 2.35 482,825 409,607 278,418 131,189 
Big Horn 3.18 4,695 4,004 2,560 1,444 
Carter 2.16 810 532 398 134 
Custer 2.24 5,560 5,031 3,349 1,682 
Fallon 2.32 1,470 1,233 902 331 
Powder River 2.26 1,022 755 579 176 
Rosebud 2.7 4,057 3,395 2,259 1,136 
Treasure 2.14 422 335 241 94 
ND 2.3 317,498 281,192 183,943 97,249 
Adams 2.09 1,377 1,098 797 301 
Billings 2.16 484 358 273 85 
Bowman 2.22 1,683 1,385 1,036 349 
Golden Valley 2.1 967 774 567 207 
Grant 2.1 1,690 1,128 876 252 
Hettinger 2.19 1,414 1,056 897 159 

continued on next page… 
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Table 3.9-5.  Housing Characteristics by ROI County (2010) 

Location 
Household 
Size, 2010 

Total Housing 
Units, 2010 

Occupied 
Housing Units 

Owner-
Occupied Units 

Renter-
Occupied Units 

Morton 2.38 12,079 11,289 8,490 2,799 
Sioux 3.55 1,311 1,158 486 672 
Slope 2.23 436 326 278 48 
Stark 2.31 10,735 10,085 6,860 3,225 
SD 2.42 363,438 322,282 219,558 102,724 
Butte 2.4 4,621 4,160 3,016 1144 
Corson 3.21 1,540 1,260 704 556 
Harding 2.27 731 539 396 143 
Lawrence 2.19 12,756 10,536 6,772 3,764 
Meade 2.49 11,000 9,903 7,339 2,564 
Pennington 2.38 44,949 41,251 26,792 14,459 
Perkins 2.26 1,739 1,291 966 325 
Ziebach 3.35 987 836 435 401 
WY 2.42 261,868 226,879 157,077 69,802 
Campbell 2.66 18,955 17,172 12,595 4,577 
Crook 2.41 3,595 2,921 2,317 604 
Sheridan 2.27 13,939 12,360 8,501 3,859 
Weston 2.28 3,533 3,021 2,349 672 

Source: U.S. Census Bureau 2010b 
 

Table 3.9-6.  Housing Under the 
Proposed PRTC Airspace (2010) 

Location 
Housing Under  

Affected Airspace 
MT 8,637  
Big Horn 2,556 
Carter 810 
Custer 401 
Fallon 1,244 
Powder River 1,022 
Rosebud 2,516 
Treasure 88 
ND 5,910 
Adams 1,377 
Billings 13 
Bowman 1,683 
Golden Valley 83 
Grant 1,365 
Hettinger 728 
Morton 129 
Sioux 192 
Slope 337 
Stark 3 

continued on next page… 
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Table 3.9-6.  Housing Under the 
Proposed PRTC Airspace (2010) 

Location 
Housing Under  

Affected Airspace 
SD 22,574  
Butte 4,621 
Corson 352 
Harding 731 
Lawrence 10,945 
Meade 4,219 
Pennington 0 
Perkins 1,654 
Ziebach 52 
WY 6,166  
Campbell 1,572 
Crook 3,566 
Sheridan 849 
Weston 179 

3.9.2.2 ECONOMIC ACTIVITY 

EMPLOYMENT AND JOB COMPOSITION 

Employment in the four states overall increased between 2000 and 2012 (the most recent data 
available).  However, employment growth in the ROI counties was not consistent.  Several counties 
experienced a decline in employment ranging from a decrease of 0.13 percent in Meade County, SD to a 
decrease of 18.95 percent in Grant County, ND.  The majority of counties in the ROI experienced at least 
nominal employment growth during this period.  Slope County, ND experienced the greatest percentage 
increase in employment growth with an increase of over 100 percent between 2000 and 2012 with the 
addition of 442 jobs for a total 2012 employment of 861 jobs. 

Total employment characteristics of the ROI counties in their respective states are presented in Table 
3.9-7.  While individual counties may have higher or lower rates of unemployment, the average 
unemployment rate for the ROI counties was lowest in North Dakota an average unemployment rate of 
2.6 percent in 2012.  The highest average unemployment rate was in Montana with an average 
unemployment rate of 6.7 percent.  Unemployment in most of the individual counties increased 
between 2000 and 2012 with the largest increase of 3.4 percentage points occurring in Big Horn, MT. 

Table 3.9-7.  Employment Characteristics in ROI 

ROI 

2000 2012 
Civilian 

Labor Force Employment 
Unemployment 

Rate 
Civilian 

Labor Force Employment 
Unemployment 

Rate 
MT ROI Counties 19,489  18,324  6.0% 19,959 18,628  6.7% 
ND ROI Counties 35,336  34,301  2.9% 43,384 42,261  2.6% 
SD ROI Counties 82,126  79,896  2.7% 90,241 86,084  4.6% 
WY ROI Counties 41,135  39,683  3.5% 51193 48,640  5.0% 

Source:  U.S. Bureau of Labor Statistics 2000; 2013 
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Table 3.9-8 shows employment by industry 
in the ROI.  Farm employment accounts for 
approximately 3.3 percent and 3.5 percent 
for the ROI counties in South Dakota and 
Wyoming during 2011, respectively.  In the 
ROI counties in North Dakota and Montana, 
farm employment accounts for 9 percent 
and 10.5 percent of total employment 
in 2011, respectively.  State and local 
government accounts for over 19 percent in 
the ROI counties of Montana.  State and 
local government comprises over 
10 percent of total employment in the ROI 
counties in South Dakota; 12 percent in the 
ROI counties in North Dakota; and 
13.5 percent in the ROI counties in 
Wyoming (Table 3.9-8). Retail trade is 
another industry that comprises a large share of total employment in each of the ROI areas with a share 
of employment ranging between nearly 8.5 percent up to 12.2 percent. 

The industrial employment for the ROI counties is affected by the larger communities outside the 
potentially affected airspace but with portions of the counties potentially affected by the proposed 
MOA low-level airspace training boundaries.  This means that employment for cities such as Miles City, 
Gillette, and Rapid City is represented in Table 3.9-8.  As explained by participants at public meetings, 
employment under the airspace is generally more rural than the urban areas with more agricultural, 
recreational-oriented, and localized mining operations.  Many participants specifically noted the non-
urban aspects of their lifestyle as key reasons why they chose to live in the rural areas of the potentially 
affected counties.   

Table 3.9-8.  Distribution of ROI Employment by Industry (2011) 

  
ROI Counties,  

MT 
ROI Counties,  

ND 
ROI Counties,  

SD 
ROI Counties,  

WY 
Total Employment 25,864 100.0% 48,588 100.0% 111,742 100.0% 61,958 100.0% 
Farm employment 2,715 10.5% 4,390 9.0% 3,731 3.3% 2,194 3.5% 
Forestry, fishing, related 
activities, and other 0 0.0% 127 0.3% 176 0.2% 491 0.8% 

Mining 1,913 7.4% 3,162 6.5% 75 0.1% 10,703 17.3% 
Utilities 510 2.0% 115 0.2% 339 0.3% 352 0.6% 
Construction 1,202 4.6% 3,131 6.4% 7,815 7.0% 5,214 8.4% 
Manufacturing 269 1.0% 2,304 4.7% 3,496 3.1% 1,381 2.2% 
Wholesale trade 75 0.3% 1,097 2.3% 2,830 2.5% 2,259 3.6% 
Retail Trade 2,203 8.5% 4,371 9.0% 13,676 12.2% 5,623 9.1% 
Transportation and 
warehousing 678 2.6% 2,083 4.3% 2,520 2.3% 2,575 4.2% 

Information 242 0.9% 625 1.3% 1,318 1.2% 487 0.8% 
Finance and insurance 794 3.1% 1,717 3.5% 5,576 5.0% 1,735 2.8% 
Real estate and rental and 
leasing 570 2.2% 1,277 2.6% 4,276 3.8% 2,186 3.5% 

continued on next page… 

 
Persons employed at the Northern Cheyenne Health Center, designed 
to improve wellness for Native American residents, are part of the 
regional services employment. 
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Table 3.9-8.  Distribution of ROI Employment by Industry (2011) 

  
ROI Counties,  

MT 
ROI Counties,  

ND 
ROI Counties,  

SD 
ROI Counties,  

WY 
Professional and technical 
services 608 2.4% 1,396 2.9% 4,480 4.0% 2,349 3.8% 

Management of companies 
and enterprises 32 0.1% 69 0.1% 877 0.8% 351 0.6% 

Administrative and waste 
services 318 1.2% 234 0.5% 3,626 3.2% 1,708 2.8% 

Educational services 152 0.6% 134 0.3% 1,877 1.7% 289 0.5% 
Health care and social 
assistance 1,222 4.7% 1,114 2.3% 12,449 11.1% 2,939 4.7% 

Arts, entertainment, and 
recreation 531 2.1% 507 1.0% 3,084 2.8% 787 1.3% 

Accommodation and food 
services 1,468 5.7% 2,559 5.3% 11,492 10.3% 3,873 6.3% 

Other services, except 
public administration 1,177 4.6% 2,239 4.6% 6,161 5.5% 2,811 4.5% 

Government and 
government enterprises 6,095 23.6% 7,246 14.9% 19,104 17.1% 9,890 16.0% 

Federal, civilian 912 3.5% 693 1.4% 3,335 3.0% 986 1.6% 
Military 187 0.7% 507 1.0% 4,591 4.1% 512 0.8% 
State and local 4,969 19.2% 5,843 12.0% 11,161 10.0% 8,392 13.5% 

Note:   Columns may not total as information is not available in some counties due to confidentiality of information but these 
 jobs are included in the total employment. 
Source:   U.S. Bureau of Economic Analysis 2012 

Table 3.9-9 presents a representative view of existing rural employment, which reflects the public input.  
The employment distribution under these counties demonstrates the greater proportion of farm and 
forestry employment when compared with the overall ROI county employment in Table 3.9-8. 

Table 3.9-9.  Representative County Employment under the 
Proposed PRTC MOAs by Industry (2011) 

County Total 

Farm 
and 

Forestry 

Mining, 
Manufacturing, 

and  
Construction 

Trade and 
Transpor-

tation Professional1 

Education 
and 

Health Recreation1 Government 
MT 
Big Horn 6,432 738 901 599 151 0 126 2,424 
Carter 1,147 301 107 107 (D) 15 25 116 
Fallon 2,579 290 730 373 47 180 (D) 279 
Powder River 1,299 303 72 109 (D) 22 57 204 
Rosebud 6,059 518 1,105 419 91 35 146 1,800 
ND 
Adams 1,968 403 145 231 (D) 358 (D) 165 
Bowman 2,867 379 512 489 82 289 45 262 
Grant 1,753 514 29 139 (D) 231 36 190 
Hettinger 1,974 510 196 172 (D) 174 (D) 213 
Slope 681 235 0 30 10 0 20 39 

continued on next page… 
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Table 3.9-9.  Representative County Employment under the 
Proposed PRTC MOAs by Industry (2011) 

County Total 

Farm 
and 

Forestry 

Mining, 
Manufacturing, 

and  
Construction 

Trade and 
Transpor-

tation Professional1 

Education 
and 

Health Recreation1 Government 
SD 
Harding 1,277 284 132 103 (D) 51 (D) 140 
Perkins 2,102 417 126 322 39 184 (D) 298 
WY 
Crook 4,389 611 980 464 118 0 130 761 
Representativ
e County  
Totals 

34,527 5,503 5,035 3,557 538 1,539 585 6,891 

Representative County 
Percentages  

17% 15% 11% 2% 5% 2% 21% 

Note: 1. (D) Not shown to avoid disclosure of confidential information but the estimates for this item are included in the 
totals. 

Source: U.S. Bureau of Economic Analysis 2012 

INCOME AND EARNINGS 

Per capita income and earnings per job for the ROI counties in each state in the years 2000 and 2011 
(the most recent data available) are presented in Table 3.9-10.  Per capita income in the Montana ROI 
counties increased approximately 75 percent between 2000 and 2011 an increase of $14,363.  During 
the same time period, per capita income more than doubled in the North Dakota ROI counties and 
increased by approximately 87 percent and 76 percent, in the ROI counties of South Dakota and 
Wyoming, respectively. 

Table 3.9-10.  ROI Income and Earnings 

ROI 

2000 2011 
Per Capita 

Income 
Earnings 
per Job 

Per Capita 
Income 

Earnings 
per Job  

MT ROI Counties  $19,064   $20,557  $33,427 $31,976 
ND ROI Counties  $21,385   $21,461  $49,246 $42,112 
SD ROI Counties  $20,157   $20,311  $37,632 $41,121 
WY ROI Counties  $27,261   $26,466  $47,896 $44,389 

Source:  U.S. Bureau of Economic Analysis 2009a, 2013 

Table 3.9-11 presents the distribution of the earnings by industry in the ROI counties.  A large portion of 
the earnings in the region were generated through government and government enterprises and state 
and local governments.  Mining is also a large source of earnings, particularly in the ROI counties of 
Wyoming where earnings from the mining industry comprised 28.2 percent of total earnings.  Other 
staple industries include manufacturing, and construction.  
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Table 3.9-11.  ROI Earnings Distribution by Industry in Thousands (2011) 

  
ROI Counties, 

MT 
ROI Counties, 

ND 
ROI Counties, 

SD 
ROI Counties, 

WY 
Total Earnings $908,720 100.0% $1,870,939 100.0% $3,756,221 100.0% $2,947,918 100.0% 
Farm earnings $24,705 2.7% $20,587 1.1% $18,943 0.5% $18,208 0.6% 
Forestry, fishing, 
related activities, 
and other $0 0.0% $2,020 0.1% $2,663 0.1% $9,756 0.3% 
Mining $140,284 15.4% $293,588 15.7% $2,819 0.1% $831,987 28.2% 
Utilities $70,294 7.7% $13,217 0.7% $33,780 0.9% $42,321 1.4% 
Construction $55,648 6.1% $161,019 8.6% $259,524 6.9% $253,566 8.6% 
Manufacturing $6,790 0.7% $142,009 7.6% $158,875 4.2% $90,541 3.1% 
Wholesale trade $2,243 0.2% $50,500 2.7% $134,593 3.6% $169,638 5.8% 
Retail Trade $45,891 5.1% $116,163 6.2% $324,334 8.6% $154,752 5.2% 
Transportation 
and warehousing $30,252 3.3% $165,899 8.9% $82,343 2.2% $167,348 5.7% 
Information $8,905 1.0% $26,158 1.4% $51,742 1.4% $20,846 0.7% 
Finance and 
insurance $24,495 2.7% $51,334 2.7% $193,970 5.2% $54,515 1.8% 
Real estate and 
rental and leasing $1,244 0.1% $14,198 0.8% $27,667 0.7% $19,159 0.6% 
Professional and 
technical services $12,150 1.3% $62,737 3.4% $137,999 3.7% $95,691 3.2% 
Management of 
companies and 
enterprises $2,547 0.3% $4,539 0.2% $70,363 1.9% $37,725 1.3% 
Administrative and 
waste services $3,824 0.4% $5,016 0.3% $71,967 1.9% $48,680 1.7% 
Educational 
services $984 0.1% $991 0.1% $40,663 1.1% $5,713 0.2% 
Health care and 
social assistance $45,274 5.0% $38,041 2.0% $562,307 15.0% $124,381 4.2% 
Arts, 
entertainment, 
and recreation $6,992 0.8% $3,800 0.2% $49,102 1.3% $7,444 0.3% 
Accommodation 
and food services $20,062 2.2% $42,033 2.2% $205,038 5.5% $70,342 2.4% 
Other services, 
except public 
administration 

 
$14,693 1.6% $54,212 2.9% $132,127 3.5% $89,428 3.0% 

Government and 
government 
enterprises $309,591 34.1% $338,275 18.1% $1,139,209 30.3% $602,019 20.4% 
Federal, civilian $83,489 9.2% $58,701 3.1% $285,628 7.6% $87,304 3.0% 
Military $9,105 1.0% $23,011 1.2% $382,989 10.2% $22,787 0.8% 
State and local $216,997 23.9% $256,532 13.7% $470,592 12.5% $491,928 16.7% 
Note:   Columns may not total as information is not available in some counties due to confidentiality of information but the 
 earnings from these industries are included in the total earnings. 
Source:   U.S. Bureau of Economic Analysis 2012 
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AGRICULTURE 

Agriculture, represented by farm, 
forestry, and related activities, is 
an important component of the 
economy in the region under  
the proposed PRTC.  Farming 
employment and related food 
processing and food service  
jobs comprise approximately 
5.3 percent of the ROI’s combined 
employment.  A variety of 
agricultural commodities are 
produced on farms and ranches in 
the ROI, including hay and grass 
silage, wheat, barley, sugar beets, 
sunflower seeds, cattle, and 
sheep.  In addition to its direct 
contributions to output and 
employment in the ROI, 
agricultural activity also supports 
a number of secondary industries, including those associated with farm equipment, feed, and fertilizer. 

The U.S. Census of Agriculture, taken at 5-year intervals, provides a detailed description of agricultural 
operations and provides the most comprehensive published data on farm and ranch activity in the ROI.  
The most recent published agricultural census is dated 2007.  The U.S. Department of Agriculture is 
planning to release the 2012 Census data later in the spring of 2014 (USDA 2014).   

The 2007 Census of Agriculture identified a total of 12,745 farms and ranches in the ROI counties 
containing approximately 35.8 million acres of land (Table 3.9-12).  The average farm in the ROI is 
3,625 acres in size, ranging from an average of 444 acres in Lawrence County, SD to 6,334 acres in 
Harding County, SD.  Cropland, including pastureland, comprises over 22 percent of the land in farms in 
the ROI and irrigated land comprises less than 1 percent of the land in farms.  Pastureland and other 
uses account for 72 percent of land in farms in the ROI. 

The 2007 Census of Agriculture provides numbers of livestock on farms by county, summarized within 
the ROI by state in Table 3.9-13.  Beef cattle, with some milk cows, represent the greatest proportion of 
livestock in the ROI, accounting for 71 percent of all livestock.  Sheep and lambs account for 23 percent, 
horses account for 4.7 percent and the remaining 0.5 percent is comprised of hogs and pigs.   

Livestock in the ROI counties represents a portion of the statewide livestock inventory for each of the 
four states.  The beef cows in the ROI counties in Montana comprise approximately 13.5 percent of the 
total inventory of beef cows in the state.  The beef cow inventory in the ROI states of North Dakota and 
Wyoming also comprise 25 percent and 17 percent of the total inventory in the respective states.  The 
number of milk cows in the North Dakota ROI counties comprises over 33 percent of the total number of 
milk cows in the state.   

 
Farm and forestry products are produced under the existing Powder River 
airspace and under the proposed PRTC. 
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Table 3.9-12.  General Agricultural Data for ROI Counties (2007) 

County Farms 

Land in 
Farms 
(Acres) 

Average 
Size of 
Farm 

Total Cropland 
(Acres) 

Irrigated 
Land  

(Acres) 
Market Value 

of Products 
MT 29,524  61,388,462  2,079  18,241,710  2,013,167   $2,803,062  
Big Horn 695  2,899,620  4,172  383,588  231   $94,853  
Carter 308  1,698,363  5,514  267,216  7,104   $42,812  
Custer 411  2,127,013  5,175  186,726  31,352   $73,205  
Fallon 296  978,818  3,307  247,773  1,536   $35,938  
Powder River 319  162,008  5,079  178,104  10,039   $40,960  
Rosebud 478  2,714,024  5,678  238,852  34,623   $56,823  
Treasure 101  461,790  4,572  36,103  20,344   $30,377  
ND 426  626,663  1,471  407,315  —  $70,542  
Adams 243  724,532  2,982  120,203   (D)   $23,750  
Billings 353  720,756  2,042  371,877  920   $77,682  
Bowman 243  570,210  2,347  231,840  896   $43,102  
Golden Valley 528  1,058,178  2,004  510,893  1,895   $79,870  
Grant 546  707,833  1,296  582,789  —  $93,560  
Hettinger 836  1,165,098  1,394  548,569  6,616   $117,251  
Morton 204  730,306  3,580  148,797   (D)   $32,319  
Sioux 238  768,938  3,231  269,563  460   $47,645  
Slope 865  837,143  968  529,062  1,009   $96,812  
Stark 31,169  43,666,403  1,401  19,094,311  1,627   $6,570,450  
SD 584  1,140,405  1,953  163,375  47,701   $55,443  
Butte 392  1,283,038  3,273  372,883  1,193   $65,475  
Corson 252  1,596,101  6,334  207,638  976   $163,695  
Harding 301  133,503  444  30,531  3,775   $11,620  
Lawrence 879  2,208,880  2,513  520,398  6,647   $78,408  
Meade 655  1,185,055  1,809  280,265  7,893   $56,038  
Pennington 432  1,829,157  4,234  427,292  611   $59,485  
Perkins 234  1,058,403  4,523  258,548  —  $37,481  
Ziebach 11,069  30,169,526  2,726  2,576,017  1,550,723   $1,157,535  
WY 633  2,345,915  3,706  170,423  4,023   $41,141  
Campbell 457  1,569,912  3,435  166,553  4,552   $43,983  
Crook 599  1,224,625  2,044  91,424  56,325   $48,662  
Sheridan 237  1,328,294  5,605  49,282  6,593   $26,501  
Weston 29,524  61,388,462  2,079  18,241,710  2,013,167   $2,803,062  

Notes: (D) = data withheld to avoid disclosing data for individual farms. 
Source: U.S. Department of Agriculture 2009. 
 

Table 3.9-13.  Number of Livestock on ROI Farms (2007) 
Counties Beef Cows Milk Cows Hogs/Pigs Sheep/Lambs Horses/Ponies 

MT Counties 205,489 56 279 63,632 13,759 
ND Counties 230,711 8,833 2,489 29,204 8,781 
SD Counties 257,539 1,516 2,466 124,322 16,963 
WY Counties 126,559 21 728 52,844 15,598 

Source:  U.S. Department of Agriculture 2009 
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ENERGY RESOURCE DEVELOPMENT 

Wyoming, Montana, North Dakota, and South Dakota all 
have large reserves of natural resources that are in demand 
for energy development.  In particular, oil, natural gas, and 
coal are prevalent throughout the area and comprise a 
large part of the growth economies (see Table 3.9-14).  
Wind energy is also becoming more common as the 
technology is further developed and more wind farms are 
proposed in these states (see Table 3.9-15). 

Eastern Montana and western North Dakota overlie the 
Williston-Basin which contains two of the 100 largest oil 
fields in the U.S.  Montana is also a leading producer of coal 
which is largely extracted from several surface mines in the 
Powder River Basin located on the Montana-Wyoming 
border.  In 2008, Montana was producing approximately 44.8 million short tons of coal with reserves of 
over 925 billion short tons (Energy Information Administration 2010).  Large coal deposits are located on 
the Crow Indian Reservation in the Powder River Basin.  The Crow Tribe is currently planning to extract 
the coal and build a coal-to-liquids plant to process the coal into diesel or other fuels as part of an 
economic development initiative (Brown 2008).  As a result of the large coal deposits in the area, the 
city of Colstrip in Rosebud County has the largest coal-fired power plant west of the Mississippi 
(personal communication, Atchison 2008).   

Table 3.9-14.  Statewide Reserves and Production of Energy Resources (2011) 

Production 
Crude Oil  

(Thousand Barrels) 
Natural Gas-Marketed 

(Million Cubic Feet) 
Coal 

(Thousand Short Tons) 

Total Energy 
(Trillion British 
Thermal Units) 

MT 24,151 74,624 42,008 1,105 
ND 152,985 97,102 28,231 1,518 
SD 1,615 1,848 0 249 
WY 54,710 2,159,422 438,673 10,353 

Source: Energy Information Administration 2011 
 

MT has a number of wind farms that produce wind energy from large wind turbines located around the 
state.  Currently, the state of Montana has 454 wind turbine units with the power capacity of 
645 megawatts of energy (see Table 3.9-15) (American Wind Energy Association 2013). 

Table 3.9-15.  Statewide Wind Energy (2013) 

Location  Units 

Power Capacity- 
Existing Projects 

(megawatts) 

Power Capacity- 
Under Construction 

(Number of Projects) 
MT 454 645 — 
ND 994 1,680 32 
SD 474 783 13 
WY 960 1,410 24 

Source:  American Wind Energy Association 2013 
 

 
Natural gas, oil, and coal are produced 
throughout the region under the proposed PRTC 
airspace. 
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In 2008, North Dakota was ranked 7th in oil production out of 31 oil-producing states and two federal 
offshore areas (ND State Data Center 2009).  In that same year, North Dakota produced approximately 
63 million barrels comprising 3.5 percent of the total production in the U.S. (ND State Data Center 2009).  
In 2011, North Dakota produced 152,985 thousand barrels of crude oil and 97,102 million cubic feet of 
natural gas (see Table 3.9-14).   

In 2013 there were 994 wind turbines in North Dakota with a capacity of 1,680 megawatts.  Additional 
wind energy projects are under construction with 32 wind turbines that are projected (American Wind 
Energy Association 2013). 

South Dakota has fewer discovered fossil fuel reserves, such as oil and natural gas, than the other ROI 
states.  Most of the electricity generated in South Dakota is produced from coal power plants or 
hydroelectric power plants.  As of 2011, South Dakota had produced 1,615 thousand barrels of crude oil 
and produced 1,848 million cubic feet of natural gas.  Sources of renewable energy utilized by the state 
of South Dakota includes ethanol, wind, and geothermal. 

In 2013, South Dakota reported 474 wind turbine units with the capacity to produce over 
783 megawatts.  Additional wind turbines are under construction with a total of 13 wind projects 
(American Wind Energy Association 2013). 

In 2011, coal production was estimated at 438,673 thousand short tons and crude oil production was 
approximately 54,710 thousand barrels (Table 3.9-14). 

Wind energy is also being developed in Wyoming as a renewable energy source.  In 2013 there were 
960 wind turbines located throughout the state with the power capacity of 1,410 megawatts.  There are 
24 wind projects under construction with the potential capacity of 5,742 megawatts (Table 3.9-15). 

CIVIL AVIATION 

Several economic and related factors contribute to the importance of civil aviation within the areas 
under the proposed PRTC.  As described by participants at scoping, the rural nature of the area 
combined with the large agricultural operations, the growing energy industry, and the sheer distances 
involved make reliance on the airplane greater than might be experienced in other parts of the country.   

This section focuses on the lower altitude civil aviation generally occurring below commercial traffic.  
Section 3.1, Airspace, provides expanded discussion of civil aviation at airports within the ROI and civil 
aviation flying in the proposed PRTC airspace. 

There are 33 public airports and 30 private airfields reported under the proposed PRTC MOAs and 
ATCAAs.  The private airfields include ranch and medical services.  Table 3.9-16 summarizes the 
information on the public airports and private airfields by alternative.  Section 3.1.3.3 presents the 
public airports and private airfields and regional airspace use.  Many of the airports provide fuel and 
services to pilots transiting the area and most of the airports and airfields have permanently based 
aircraft at the airfields (Table 3.9-16).   

Table 3.9-17 presents the estimated daily operations by airports and airfields under the existing 
(approximately the same area as PR-2) and proposed MOAs.  Comments made during the EIS process 
referenced a number of pilots who flew private aircraft as part of their recreation.  A review of FAA 
hourly data did not identify a greater number of aircraft in the MOAs during the weekends as compared 
with weekdays.  This means that the numbers of reported annual operations from public airports and 
private airfields presented in Table 3.9-17 are not concentrated on weekends but appear to be 
distributed evenly across the weekdays and weekend. 
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Table 3.9-16.  Summary of Public Airports, Private Airfields, and 
Based Aircraft by Modified Alternative 

Proposed Airspace 

Total Airports and 
Airfields Under 

Airspace 

Total Airports and 
Airfields Near 

Airspace 

Total Based 
Aircraft Under 

Airspace 

Total Based 
Aircraft Near 

Airspace 

Modified Alternative A 

Public 14 12 124 576 

Private 12 9 19 17 

Totals 26 21 143 593 

Modified Alternative A ATCAAs (below) 

Public 5 2 128 119 

Private 8 1 11 3 

Totals 13 3 139 122 

Modified Alternative B 

Public 12 8 106 287 

Private 11 7 19 16 

Totals 23 15 125 303 

Modified Alternative B ATCAAs 

PR-1A/C/C/D ATCAAs and Gap A ATCAA 

Public  2 4 18 289 

Private 1 2 0 1 

Gateway ATCAAs (below) 

Public 5 2 128 119 

Private 8 1 11 3 

Totals 16 9 157 412 

Modified Alternative C 

Public 8 7 68 369 

Private 10 6 16 13 

Totals 18 13 84 382 

Modified Alternative C ATCAAs 

PR-4 ATCAA and Gap C ATCAA 

Public 6 5 56 263 

Private 2 3 3 3 

Gateway ATCAAs (below) 

Public 5 2 128 119 

Private 8 1 11 3 

Totals 21 11 198 388 

Proposed Gateway ATCAAs 

Public 5 2 128 119 

Private 8 1 11 3 

Totals 13 3 139 122 
Notes: 1. Includes PR-1A/B/C/D, PR-2, PR-3, PR-4, and all Gap MOAs 
 2. Includes PR-2, PR-3, PR-4, and Gap B and Gap C MOAs 
 3. Includes PR-1A/B/C/D, PR-2, PR-3, and Gap A and Gap B MOAs 
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Public airports throughout the ROI support 
general aviation and provide access for economic 
pursuits, which include oil, gas, agricultural, and 
hunting. 

Table 3.9-17.  Estimated Daily Traffic in the Proposed MOAs 

Proposed MOA 

Daily Average Operations 

FAA Reported 
Operations1 

Public Airports 
Under Airspace 

Reported 
Operations2 

Private Airfields 
Under Airspace 

Estimated 
Operations3 

Estimated Total 
Daily Average 

Civilian 
Operations 

PR-1A/1B/C/D  
(includes Gap A) 

6 24 2 32 

PR-2 (Approximately 
existing airspace) 

4 16 1 21 

PR-3 (includes Gap B) 6 50 18 74 
PR-4 (includes Gap C) 14 42 4 60 

Notes: 1. Refer to data in Table 3.1-9. 
 2. Refer to data in Table 3.1-6. 
 3. Refer to data in Table 3.1-7. 

A large number of public airports and private airfields located under the affected airspace support 
ranchers, farmers, and others who often use small aircraft for agricultural aerial application (crop 
dusting), predator control, and checking on livestock and fences that are spread over large areas of land 
not easily accessible by vehicles.  Some private airfields belong to hospitals or other emergency medical 
facilities as well as fire departments or federal agencies.   

During public hearings, participants explained how rural 
area aircraft are often used for emergency medical and 
firefighting purposes.  Civil aircraft are used for aerial 
photography to monitor biological and wetland resources, 
for cloud seeding, and for related activities which require 
quick response to weather or related circumstances.  
Nearly all of the land under the proposed PRTC PR-2 MOA 
is currently under the Powder River A and B MOAs.  A 
variety of procedures have been established by Ellsworth 
AFB to support emergency and related monitoring 
activities under the existing Powder River A and B MOAs.  
Communication has been the key to avoiding or reducing 
the potential for impacts. 

In cases of emergency, such as air ambulance or law 
enforcement, which require ATC clearance, the Air Force 
immediately responds to ATC direction and temporarily raises the floor of the Powder River A and/or B 
MOAs for B-1 and B-52 training to an altitude which permits emergency activity below the training 
aircraft.  If necessary, to support the emergency activity, the Air Force terminates training within the 
airspace and either relocates for training or terminates training and returns to base.  Firefighting 
activities are covered under the existing Memorandum of Agreement between Ellsworth AFB and the 
Bureau of Land Management. 



Final 
November 2014 

 Powder River Training Complex EIS 
Page 3-140 3.0 Affected Environment 

Related aircraft activities which require special conditions within the Powder River A or B MOAs include 
regional requirements for airspace use.  In addition to fire monitoring and related emergency activities, 
state or federal agencies provide digital aerial photography for wetlands surveys and wildlife 
monitoring.  This photography requires that aircraft be flown at specific altitudes over specific areas 
under specific visibility conditions.  These seasonal activities can occur for one to two week periods.  
Ellsworth AFB airspace schedulers work with monitoring organizations to coordinate B-1 training 
operations and schedule MOA usage to support monitoring activities.  This requires additional 
communication and scheduling.  The requirement for civil aircraft involved in emergency and related 
services and military training aircraft is the need for communication.  This permits B-1s and B-52s to 
relocate to another altitude in response to emergency conditions. 

3.10 ENVIRONMENTAL JUSTICE AND PROTECTION OF CHILDREN 

3.10.1 DEFINITION OF THE RESOURCE 

For the purpose of the environmental justice analysis, minority and low-income populations and the 
population of children are defined as: 

• Minority Populations:  All persons identified by the Census of Population and Housing to be of 
Hispanic or Latino origin, regardless of race, plus non-Hispanic persons who are Black or African 
American, Native American and Alaskan Native, Asian, Native Hawaiian and Other Pacific 
Islander, Some Other (i.e., non-white) Race or Two or More Races. 

• Low-Income Populations:  The 2010 Census did not collect information on income or poverty 
levels.  Low-income populations include persons living below the poverty level ($23,021 for a 
family of four in 2011) as reported in the 2007-2011 American Community Survey by the 
U.S. Census Bureau.  The percentage of low-income persons is calculated as a percentage of all 
persons for whom the Census Bureau determines poverty status, which is generally a slightly 
lower number than the total population as it excludes institutionalized persons, persons in 
military group quarters and in college dormitories, and unrelated individuals under 15 years old.  

• Children:  All persons identified by the Census of Population and Housing to be under the age of 
18 years. 

For the purpose of this analysis, the ROI for environmental justice is the Community of Comparison 
(COC) and consists of 29 counties across four states where all or portions of the county underlie the 
proposed PRTC.  The COC refers to the aggregate 29 counties in their entirety.  The affected area, by 
comparison, refers to the census tracts or portions of census tracts that constitute the precise land area 
under the proposed PRTC airspace boundaries.  Of the 29 counties containing affected lands, there are 
eight in which over 90 percent of the counties’ land area is included under the proposed airspace. 

Environmental justice data for the four states, the COC 29 counties, and the census tracts or portions of 
census tracts under the proposed PRTC airspace are used for comparison in identifying potential 
environmental effects, including human health, economic, and social effects to environmental justice 
populations in the specific affected areas.  For the purposes of this analysis, environmental justice data 
was assessed for the COC, for the affected area, and for each proposed PRTC airspace element. 



Final 
November 2014 

Powder River Training Complex EIS 
3.0 Affected Environment Page 3-141 

3.10.2 REGULATORY SETTING 

In November 1997, the Interim Guide for Environmental Justice Analysis with the Environmental Impact 
Analysis Process (EIAP) (Air Force 1997b) was issued by the Department of the Air Force to provide Air 
Force guidance for conducting environmental justice analysis in accordance with EO 12898.   

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 human 
health and environmental conditions in minority populations and low-income populations.  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. 

3.10.3 EXISTING CONDITIONS 

Environmental justice data for the four relevant states and 29 COC counties are presented in 
Table 3.10-1.  Minority persons account for 15.5 percent of the 29-county population, compared to 
13.2 percent for the combined four states of Wyoming, Montana, North Dakota, and South Dakota.  
Native Americans constitute most of the minority persons within the COC counties identified in Table 
3.10-1 with greater than 10 percent minority populations. For example, Native Americans in Big Horn 
County, MT, represent 95 percent of the county minority population and, in Rosebud County, Native 
Americans represent 86 percent of the minority population. In Sioux County, ND, Native Americans 
represent 96 percent of the county minority population. Native Americans in Corson and Ziebach 
Counties, SD, represent 94 percent of each county’s minority population and in Pennington County, 
53 percent. Minority population percentages are below 10 percent of the total populations of the 
Wyoming COC counties.  The names and locations of the four affected Native American Reservations are 
displayed in Figure 3.7-1:  Crow Indian Reservation, Big Horn County, MT; Northern Cheyenne Indian 
Reservation, Big Horn and Rosebud Counties, MT; Cheyenne River Indian Reservation, Ziebach and 
Dewey Counties, SD; and Standing Rock Indian Reservation, Sioux County, ND and Corson and Campbell 
Counties, SD. 

The low-income population in the individual counties ranges from a low of 5.3 percent in Slope County, 
ND, to a high of 43.5 percent in Ziebach County, SD.  Of the four states, Montana had the highest state-
wide average of low-income populations at 14.6 percent. 

Children under the age of 18 years constitute 24.7 percent of the 29-county COC population, compared 
to 23.4 percent for the combined four-state region.  There is a wide variation in the youth population 
among the COC counties, ranging from a low of 17.5 percent in Carter County, MT, to a high of 
39.1 percent in Ziebach County, SD. 
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Table 3.10-1.  Environmental Justice Data for the COC by County 

ROI Counties 
2010 

Population 

Minority  
Population 

Low-Income 
Populations* 

Youth  
Population 

Number Percent Percent Number Percent 

MT 989,415 120,787 12.2% 14.6% 223,563 22.6% 

Big Horn 12,865 8,957 69.6% 26.7% 4,268 33.2% 

Carter 1,160 28 2.4% 13.4% 203 17.5% 

Custer 11,699 690 5.9% 14.3% 2,657 22.7% 

Fallon 2,890 97 3.4% 8.7% 679 23.5% 

Powder River 1,743 98 5.6% 12.6% 363 20.8% 

Rosebud 9,233 3,677 39.8% 18.0% 2,732 29.6% 

Treasure 718 52 7.2% 14.1% 134 18.7% 

ND 672,591 74,584 11.1% 12.3% 149,871 22.3% 

Adams 2,343 77 3.3% 8.6% 446 19.0% 

Billings 783 12 1.5% 8.8% 138 17.6% 

Bowman 3,151 112 3.6% 7.1% 676 21.5% 

Golden Valley 1,680 67 4.0% 11.1% 404 24.0% 

Grant 2,394 69 2.9% 12.4% 450 18.8% 

Hettinger 2,477 105 4.2% 10.8% 468 18.9% 

Morton 27,471 1,934 7.0% 7.4% 6,561 23.9% 

Sioux 4,153 3,636 87.6% 42.3% 1,516 36.5% 

Slope 727 20 2.8% 5.3% 146 20.1% 

Stark 24,199 1,434 5.9% 9.3% 5,186 21.4% 

SD 814,180 124,678 15.3% 13.8% 202,797 24.9% 

Butte 10,110 750 7.4% 15.0% 2,527 25.0% 

Corson 4,050 2,848 70.3% 38.8% 1,390 34.3% 

Harding 1,255 58 4.6% 12.8% 292 23.3% 

Lawrence 24,097 1,748 7.3% 14.1% 4,720 19.6% 

Meade 25,434 2,483 9.8% 12.1% 6,415 25.2% 

Pennington 100,948 18,510 18.3% 13.1% 24,837 24.6% 

Perkins 2,982 99 3.3% 13.5% 639 21.4% 

Ziebach 2,801 2,194 78.3% 43.5% 1,095 39.1% 

WY 563,626 79,752 14.1% 10.1% 135,402 24.0% 

Campbell 46,133 5,101 11.1% 6.3% 12,982 28.1% 

Crook 7,083 289 4.1% 7.8% 1,689 23.8% 

Sheridan 29,116 1,997 6.9% 8.2% 6,485 22.3% 

Weston 7,208 446 6.2% 11.2% 1,573 21.8% 
Note:  * Based on American Community Survey 5 year estimate, 2007-2011 
Source: U.S. Census Bureau 2010b; 2013 
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4.0 ENVIRONMENTAL CONSEQUENCES 

This chapter presents an assessment of the potential environmental consequences of implementing the 
proposed Powder River Training Complex (PRTC) with the full application of the mitigation measures 
described in Section 2.3. 

The analysis presented in this chapter is based on overlaying the modified alternatives described in 
Chapter 2.0 upon the baseline or existing conditions presented in Chapter 3.0.  Each of the 
environmental resources described in Chapter 3.0 can be affected to a different degree and has a 
different method of analysis.  Each resource section presented in this chapter defines the environmental 
resource, presents the methodology for conducting the impact analysis, identifies the issues and 
concerns that focused the analysis, and describes the potential direct and indirect consequences of 
implementing a PRTC alternative. 

Cumulative effects of an alternative with other past, present, and reasonably foreseeable future actions 
within the region of influence (ROI) are presented in Chapter 5.0.  Irreversible, irretrievable, short-term, 
and long-term effects are also discussed in Chapter 5.0. 

4.1 AIRSPACE/AIR TRAFFIC 
The proposed PRTC would modify and add to the existing Powder River airspace to establish the PRTC in 
order to meet the defined need for improved training opportunities.  The modified alternatives presented 
in this Final Environmental Impact Statement (FEIS) would provide airspace to conduct local realistic 
training for Ellsworth and Minot Air Force Bases (AFBs) while applying mitigations to reduce or avoid 
potential impacts to airspace and commercial and general aviation aircraft operations. The FEIS-proposed 
PRTC would restructure and reconfigure the existing Powder River Military Operations Areas (MOAs) and 
associated Air Traffic Control Assigned Airspaces (ATCAAs) with boundary adjustments for major airports 
and proposed Gap MOAs. During normal daily training, the PRTC MOAs would be scheduled in advance 
and NOTAMs will be issued 2 to 4 hours prior to the initiation of military training in the airspace to 
provide near real-time information to civil aircraft pilots. Up to three additional Gap MOA/ATCAA 
combinations with ATCAAs limited to FL260 would be scheduled at least 30 days in advance and NOTAMs 
will be issued 4 hours in advance for Large Force Exercises (LFEs). LFEs would be 1 to 3 days per quarter 
for not more than 10 days per year.  The linked up MOA/ATCAA airspaces would create a versatile, 
realistic training complex for LFEs.  LFEs would permit approximately 20 bomber, fighter, and support 
aircraft to train with the tactics and skills the comprehensive team must have in combat. 

Proposed changes to the airspace would permit increased training flights dispersed throughout the 
MOAs and ATCAAs.  PRTC would allow for almost a full range of required combat training missions, 
including dissimilar aircraft training and LFEs. The proposed PRTC would support realistic training with 
chaff and flare defensive countermeasures. Required B-1 aircrew training within the proposed  PR-1, 
PR-3, and PR-4 airspaces has been reduced by approximately 12 percent in this FEIS as compared with 
the Draft EIS (DEIS). This reduces the actual time these proposed airspaces would be activated for B-1 
training.  The FEIS-proposed LFEs would have not more than 10 days per year of training with supersonic 
flight above 20,000 feet above mean sea level (MSL) for B-1s and above 10,000 feet above ground level 
(AGL) for fighter aircraft.  

4.1.1 METHODOLOGY  
Modifications to existing MOA airspace and establishment of new MOA airspace would require 
nonrulemaking action by the Federal Aviation Administration (FAA) (FAA 2010).  Responsibilities, 
procedures for aircraft operations, air traffic control operations, and utilization of ATCAAs for the 
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existing Powder River airspace are documented in Letters of Agreement between the scheduling military 
agency (28th Bomb Wing [28 BW] Ellsworth AFB) and the applicable Air Route Traffic Control Center 
(ARTCC).  These Letters of Agreement are supplemental to the procedures in FAA Orders 7110.65 (Air 
Traffic Control) and 7610.4 (Special Military Operations).  Appendix M presents the current Letter of 
Agreement for Powder River airspace operations.  Similar Letters of Agreement for the proposed PRTC 
would be developed between the United States Air Force (Air Force) and the FAA. Table 4.1-1 
summarizes the PRTC airspaces and alternatives.   

Table 4.1-1.  Proposed PRTC Airspace Designation and Use  
Airspace Modified Alternative Proposed Use 

 MOA ATCAA A B C No Action Day-to-Day2 LFE3 
PR-1A Low MOA5 X  X  X  X X 
PR-1A High MOA5 X  X  X   X 
PR-1B Low MOA5 X  X  X  X X 
PR-1B High MOA5 X  X  X  X X 
PR-1C Low MOA5 X  X  X  X X 
PR-1C High MOA5 X  X  X   X 
PR-1D Low MOA5 X  X  X  X X 
PR-1D High MOA5 X  X  X  X X 
PR-2 MOA X  X X X X1 X X 
PR-3 Low MOA X  X X X  X X 
PR-3 High MOA X  X X X  X X 
PR-4 Low MOA4,6 X   X   X X 
PR-4 High MOA6 X  X X   X X 
Gap A Low MOA5 X  X  X   X 
Gap A High MOA5 X  X  X   X 
Gap B Low MOA X  X X X   X 
Gap B High MOA X  X X X   X 
Gap C Low MOA4,6 X   X    X 
Gap C High MOA6 X  X X    X 
PR-1A ATCAA  X X X X   X 
PR-1B ATCAA  X X X X  X X 
PR-1C ATCAA  X X X X   X 
PR-1D ATCAA  X X X X  X X 
PR-2 ATCAA  X X X X X1 X X 
PR-3 ATCAA  X X X X  X X 
PR-4 ATCAA  X X X X  X X 
Gateway West ATCAA  X X X X X1 X X 
Gateway East ATCAA  X X X X   X 
Gap A ATCAA  X X X X   X 
Gap B ATCAA  X X X X   X 
Gap C ATCAA  X X X X   X 
Notes: 1. These airspaces extend over much of the same area currently within the Powder River airspace. 
 2. For PR-1A Low, PR-1B High/Low, PR-1C Low, PR-1D High/Low; PR-2 High/Low, PR-3 High/Low; and PR-4 High by 

NOTAM 2 hours in advance during 0730-1200 and 1800-2330 Monday–Thursday and 0730-1200 Friday; other 
times by NOTAM 4 hours in advance. For PR-1A High, PR-1C High, Gap A High/Low, Gap B High/Low and Gap C 
High by NOTAM 4 hours in advance. 

 3. Large Force Exercise: Approximately 20 aircraft of various types training together from 1-3 days per quarter for 
a total of not more than 10 days per year. 

 4.  Not included in Modified Alternative A. 
 5.  Not included in Modified Alternative B. 
 6.  Not included in Modified Alternative C. 
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In general, the proposed PR-1A, PR-1B, PR-1C, PR-1D, PR-2, PR-3, and PR-4 MOAs would be scheduled 
from Monday through Thursday from 7:30 a.m. to 12 noon local time and again from 6 p.m. to 11:30 
p.m.  The schedule on Friday would be from 7:30 a.m. to 12 noon.  The airspaces could be scheduled at 
times other than published times of use (and a NOTAM would be issued at least 4 hours in advance).  
Although the airspace would be scheduled a total of 10 hours Monday through Thursday and four and 
one half hours on Friday, the actual expected usage for most proposed MOAs would typically be 3 hours 
per day with PR-2 MOAs usage up to 6 hours per day.  Air Traffic Control (ATC) would be notified when 
training aircraft completed their missions in the respective MOAs, and a NOTAM would be issued to 
deactivate the airspace. 

The potential environmental effects of implementing the proposed PRTC were assessed by incorporating 
the Section 2.3 mitigations into the training and the airspace and considering the changes in airspace, 
airspace operations, and airspace use that could occur. The proposed changes are related to current 
documented and estimated civil and military flight operations in the proposed airspace.  The 
assessments considered compliance with Air Force Instruction (AFI) 13-201 (Air Force Airspace 
Management) and supplements thereto, as well as FAA evaluation of the proposed PRTC as it relates to 
the ROI and the National Airspace System.   

FAA commercial air traffic data, other aircraft traffic data, and local airport reported data, were 
collected for each of the proposed MOA and ATCAA airspace units as presented in Section 3.1.  Day-to-
day training would occur in proposed MOA/ATCAA segments explained in Chapter 2.0.  Specific Air Force 
authorization would be required for supersonic flight (AFI 13-201). 

Projected flight operations for each military aircraft type within the proposed PRTC airspaces (see 
Sections 2.5 through 2.7) are overlaid on airspace and air traffic baseline conditions described in Section 
3.1.  Each alternative is addressed in terms of the agency and public issues and concerns.  Section 2.3.1 
details the airspace mitigations to reduce impacts to civil aircraft operators.  The environmental 
consequences resulting from proposed training under each alternative are explained.  All three action 
alternatives share several features.  The proposed Gap MOAs and Gap ATCAAs, when not active, would 
avoid civil aviation Victor Airways by a minimum of 5 nautical miles (NM). All other Victor airways 
adjacent to the airspace are avoided by a minimum of 4 NM.  The remaining proposed MOA boundaries 
would avoid Victor Airway intersections by 20 NM or more.   

4.1.2 ISSUES AND CONCERNS 
The type, size, and configuration of individual airspace elements in a region are based upon, and are 
intended to satisfy, competing aviation requirements.  Potential impacts could occur if air traffic in the 
region and/or the ARTCC were encumbered by changed flight activities associated with the PRTC 
proposal.   

4.1.2.1 SUMMARY OF PUBLIC AND AGENCY CONCERNS 

Table 2.12-1 summarizes public and agency concerns from the DEIS review.  Airspace or air traffic 
concerns expressed by the public include (1) potential impacts on overflying civil aviation and civil 
aviation flights in the proposed airspace, (2) radar and radio coverage in the proposed airspace; (3) the 
accuracy or availability of information regarding active MOAs; (4) agricultural applications and other 
commercial activity; (5) arrivals and departures from airfields and airports under, or on the periphery of, 
the proposed airspace; (6) identification of low-altitude avoidance areas and not flying low-level over 
identified cultural locations, historic locations, livestock, people, or buildings; and (7) training aircraft 
staying within MOA boundaries.  Specific concerns were expressed for areas such as the Little Bighorn 
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Battlefield National Monument, Devils Tower National Monument, other culturally sensitive locations, 
weather modification programs, emergency flights, biological or water resource monitoring, ranch 
monitoring, and recreational activities such as gliders and skydiving in the airspace. 

4.1.2.2 FAA REVIEW AND OTHER TIMES ANNOUNCED BY NOTAM 

A NOTAM is issued to provide pilots information about factors that could affect flight operations. A 
NOTAM would be issued regarding actual MOA activation at least 2 hours in advance of military training 
operations. The published times of use for PRTC are 7:30 a.m. to 12:00 noon and 6:00 p.m. to 11:30 p.m. 
on Monday through Thursday and 7:30 a.m. to 12:00 noon on Friday. Although not anticipated on a 
regular basis, when training is scheduled for times other than the published times of use, a NOTAM 
would be issued no later than 4 hours in advance (see Section 4.1.3.1.3). 

FAA requires consideration of potential impacts that could result from use of training airspace outside of 
the charted schedule.  The FAA seeks to determine if such changes could adversely affect (1) ARTCC 
and/or facilities; (2) movement of other air traffic in the area; or (3) airspace already designated and 
used for other purposes supporting military, commercial, or general aviation.   

The Air Force aeronautical proposal includes the ability to activate airspace outside of the published 
times of use and announcing the activation by NOTAM.  This is primarily because mechanical, personnel, 
or weather conditions could delay or otherwise require training flights outside the published times of 
use.  The FAA recognizes that the provision of training at other times than the published times of use 
(which would be announced by NOTAM) permits potential access to a MOA up to 24 hours per day.  The 
extent of civil airspace impacts would depend upon the specific hours during a 24-hour period in which 
one or more MOA segments would be active.  A comparison of the proportional recorded FAA MOA 
activity by 2-hour block (see Appendix A) from Table 3.1-9 permits an estimate of the civilian aircraft 
activity during the unscheduled MOA periods during Monday through Friday.  Activating a MOA at times 
other than published times of use (which would be announced by NOTAM) could impact additional 
civilian flights during the 12 noon to 6 p.m. time period on weekdays or during daylight hours on 
weekends.  If military training operations were to occur during a 12:00 noon to 6:00 p.m. time period, 
additional impacted civilian flight operations can be estimated from FAA operations, public airports, and 
private airfields data in Tables 3.1-2, 3.1-6, and 3.1-7: the estimated total daily impact would be 
approximately 60% greater than the total presented in Table 3.1-9 in PR-1, approximately 50% greater 
than the total presented in Table 3.1-9 in PR-2, approximately 60% greater than the total presented in 
Table 3.1-9 in PR-3, and approximately 55% greater than the total presented in Table 3.1-9 in PR-4.   
These impacts would be in addition to the impacts anticipated from activation of the airspaces for 
training during published times of use.  

4.1.3 ENVIRONMENTAL CONSEQUENCES 
Potential airspace and air traffic environmental consequences for each alternative are presented in this 
section.  Modified Alternative A represents the Proposed Action and provides the greatest amount of 
training airspace with the establishment of PR-1 (includes PR-1A/B/C/D), PR-3, and PR-4 MOAs and 
ATCAAs, associated Gap MOAs and ATCAAs, and Gateway ATCAAs, and the adjustment of the 
boundaries of the existing Powder River A/B MOAs into PR-2.  Modified Alternatives B and C each would 
include two new MOA combinations and two Gap MOAs.  The Modified Alternative A and Modified 
Alternative C would provide for improved low-altitude terrain following training as compared with 
Modified Alternative B.  Proposed ATCAAs are the same for each alternative. 

For all proposed MOA/ATCAA airspaces, one consistent need identified in Section 2.3 is for increased 
communication among all parties involved.  The published times of use of the MOAs would be published 
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on the FAA aeronautical charts. The website with the next day’s scheduled MOA use would be available 
on http://sua.faa.gov.  A NOTAM would be issued at least 2 hours in advance of a MOA being activated 
for training (see Section 4.1.2.2). Airspaces needed for LFEs, up to 10 days per year, 1 to 3 days per 
quarter, would be scheduled 30 days in advance and would have a NOTAM issued 4 hours in advance of 
activation for training use.  ATC would be informed that training aircraft have entered an activated MOA 
and be notified when training was completed in the MOA.  Training in an active MOA would be 
suspended and the MOA then would be deactivated to allow ATC to vector an Instrument Flight Rules 
(IFR) civil aircraft pilot arriving or departing an airport under the active MOA.  A pilot would contact ATC 
to determine if the MOA were active.  A Visual Flight Rules (VFR) pilot could fly in an active MOA using 
see-and-avoid. Pilots seeking to learn the status of the MOA would need to check the schedule and 
review any NOTAMs regarding activation of specific MOAs for training.  This additional communication 
requirement could result in annoyance to civilian pilots and some climbing, descending, or re-routing for 
IFR pilots or for VFR pilots who choose not to enter an active MOA using see-and-avoid.  

4.1.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

MOAS AND ATCAAS 

Under Modified Alternative A, a total of 2,882 day-to-day and LFE training hours would be conducted 
annually in the proposed PRTC airspace (Table 2.5-5).  The baseline training hours in the existing Powder 
River airspace are 1,249 annually. The mission profiles in the MOAs/ATCAAs would be low-level to mid-
altitude combat maneuvering and high-altitude staging for battlefield operations.  The total hours of 
training represent approximately 78 percent day-to-day training, primarily by B-1 and B-52 aircraft and 
22 percent LFE training which would include a variety of aircraft types to replicate real world warfighting 
conditions.  The proposal to allow supersonic flight by bombers during LFEs to 20,000 feet MSL and 
fighters to 10,000 feet AGL throughout the reconfigured airspace would require specific approval by the 
Air Force (AFI 13-201).   

The 28 BW and 5th Bomb Wing (5 BW) propose to use training chaff and flares in the MOA/ATCAA 
airspace.  These defensive countermeasures would be employed in accordance with current Air Force, 
Air Combat Command (ACC), and Ellsworth and Minot AFB regulations.  The minimum release altitude 
for flares would be 2,000 feet AGL except during periods of extreme fire danger in a MOA when flare 
release would be discontinued.  Projected annual deployed chaff bundles within the MOA/ATCAA would 
be up to 24,508 and approximately 2,450 flares (refer to Table 2.8-2).  Any and all military training 
aircraft using PRTC would be briefed on all altitude and fire danger restrictions applying to defensive 
countermeasures if they intend to employ chaff or flares. 

Coordination between the 28 BW, 5 BW, and FAA would let the ARTCC know that military aircraft were 
training with chaff and flares in the airspace. Specific operating procedures and constraints on the use of 
chaff and flares have proven effective and have not significantly impacted ATC systems.  The Air Force 
would implement standing instructions to brief pilots training in the proposed PRTC airspace that only 
RR-188, RR-112, RR-179 chaff or MJU-23, M206, MJU-7, and MJU-10 flares would be permitted (with 
limitations) for training use within the PRTC MOAs and ATCAAs.  Appendices C and D describe these 
defensive countermeasures.  Flares do not present any issues involving the management or use of 
airspace.  Chaff would not be deployed within 60 NM of airport approach radars to avoid any potential 
for impact to FAA radars.  No significant airspace impacts would be expected to result from this 
proposed use of chaff and flares. Further information on impacts of chaff and flares is discussed in 
Section 4.3, Safety.  Section 4.3 also addresses comments from meeting participants about emergency 
and firefighting aircraft operations flight deconfliction.   

http://sua.faa.gov/�
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4.1.3.1.1 AIRSPACE CATEGORIES 

The Proposed Action would result in changes within specific airspace.  There would be no changes in 
airspace categories described in Section 3.1.  The proposed PRTC ATCAA segments would be within Class 
A airspace.  The ATCAAs would be identified within the airspace and, when activated, the ATCAA 
segment would be airspace within which high-speed military aircraft could be expected to perform rapid 
maneuvers.  Commercial traffic would not be routed through an active ATCAA by ARTCC although a non-
activated ATCAA would not affect routing.  Capping the proposed ATCAAs to exclude training above 
FL260 (or FL230 in some airspaces) is expected to allow overflight transit by commercial and other 
aviation under ARTCC routing as with any Class A airspace.   

Some Class E Controlled and Class G Uncontrolled airspace within the ROI would become MOAs under 
the proposed PRTC.  This would add the MOA airspace designation to aeronautical charts.  IFR arrivals 
and departures to airports under an active airspace would be accommodated by suspending military 
training for the IFR routing. IFR transit could occur above or below an activated MOA with direction from 
the applicable ATC.  An active MOA is joint-use airspace and can be entered and traversed by VFR traffic 
using see-and-avoid while high-speed military aircraft are concurrently operating in the activated MOA. 

The FAA non rule-making action to establish and chart the MOAs and establish the ATCAAs would create 
joint use airspace.  When the MOAs or ATCAAs are not activated, the airspace would be treated as 
normal Class E, G, or A airspace.   

4.1.3.1.2 MILITARY TRAINING AIRSPACE 

There would be no change to existing military training routes (MTRs).  MTRs would continue to be 
available for high-speed military aircraft low-altitude navigation training.  The MTRs were used regularly 
during the Cold War but are currently used infrequently for low-level navigation.  That use is not 
expected to change with the proposed PRTC.  The MTRs, segments of which lie partially beneath the 
proposed PRTC MOA airspace (IR-473, IR-485/492), were historically used for low-level penetration 
missions and are infrequently used in conjunction with existing Powder River MOA activities.  The use of 
these MTRs would likely continue at the present low rate because the training activities associated with 
these MTRs are independent from the proposed use of the PRTC airspace.  Commenters at hearings 
mentioned experiences with MTR low-level overflights and referred to such overflights as “buzzing” over 
livestock, people, and buildings.  MTR use, although infrequent, would continue for specific mission 
training.  None of the modified alternatives would change the use of the MTRs.   

Any given location under a low MOA would be expected to experience a low-level overflight at 
2,000 feet AGL or below within one-quarter of a mile of the flight path approximately 6 to 9 times per 
year (see Section 4.9.3.1.5).  B-1 random flight patterns are seen as the loops and circles on, for 
example, Appendix A Figures A-8, A-9, and A-10.  These training patterns suggest that locations toward 
the center of an airspace could be overflown more and locations on the edges less than the projected 
annual average of 6 to 9 times.  Table 2.5-4 presents the projected Modified Alternative A day-to-day 
airspace use and baseline use.  The availability of the Gap MOAs and ATCAAs and the ability to activate 
them as part of the overall PRTC creates new training opportunities and an expanded airspace for not 
more than 10 days of LFE training per year, 1 to 3 days per quarter. 

4.1.3.1.3 CIVIL AIRSPACE USAGE 

Section 3.1 explains civil airspace usage throughout the ROI.  This section addresses potential civil 
airspace impacts to Victor Airways, jet routes, and airports and airfields within the ROI.   
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The multiple additional MOA segments included in this FEIS are designed to mitigate potential impacts 
to civil aircraft and create the flexibility to schedule multiple MOAs/ATCAAs for day-to-day training.  
When the current Powder River airspace is activated, a NOTAM is issued; the proposed PRTC airspace 
segments would be scheduled in advance and NOTAMs will be issued 2 to 4 hours prior to the initiation 
of military training in the airspace to provide near real-time information to civil aircraft pilots.  The 
proposed PRTC schedule for days and hours of operation is included in Chapter 2.0 (Tables 2-10 and 2-
11).  This means that small airports and both commercial and general aviation pilots would be able to 
review the schedule and any NOTAMs and plan for when a MOA would be active.  IFR traffic could arrive 
or depart from airports under an active MOA by temporarily suspending military training in the MOA. 
IFR transiting traffic would be vectored around an activated MOA segment.  DEIS reviewers expressed 
the concern that VFR flights using see-and-avoid would be unsafe if low-level B-1 training aircraft could 
be encountered at any time within a MOA, especially at altitudes of 2,000 feet AGL or below.  Issuing a 
NOTAM to announce the activation of an airspace segment and the Air Force notifying ATC when the B-1 
was training in the MOA and when training was completed would reduce uncertainty about when and 
where a B-1 aircraft was training.  Civilian pilots would use inactive MOA airspace for IFR or VFR flights.  
The Air Force believes multiple high and low airspace segments, coordination of the airspace with the 
FAA, and activation notification by NOTAM would mitigate impacts of uncertainty and accommodate 
civil aviation flights.   

Victor Airways 

During the public review process, the public and agencies noted that much of the low-altitude civilian 
traffic does not fly Victor Airways, but instead flies direct routing using Global Positioning System (GPS).  
Appendix A Figures A-7, A-8, and A-9 show considerable winter traffic below FL180 on V-254 and V-491.  
Figures A-14, A-15, and A-16 show more summer traffic below FL180 flying direct, especially east-west, 
and through Billings.  Low-altitude direct routing often has no radar and radio coverage to provide IFR 
vector route service in much of the area.  Table 3.1-9 suggests that, based on reported public and 
private airport operations, the FAA data represents between 6 and 32 percent of the estimated traffic in 
the proposed MOAs below Class A airspace. 

The Gap MOAs are designed to coincide with Victor Airways below FL180.  As a result of public and 
agency input, the Air Force proposed revised Gap MOA corridors to allow for the expanded route width 
generated by the great distances between navigational aids under the airspace.  The public noted that, 
without adequate communication, the use of the Gap MOA/Victor Airway corridors would be severely 
limited by the minimum en route altitudes created by limited navigational aids.  The minimum en route 
altitude requirements limit the options for traffic conflict resolution.  Prior to the use of low-altitude 
MOAs for training, the Air Force would establish communication procedures to ensure the ability of the 
Air Force to recall training aircraft from the PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified 
Alternative A.  The Gap B and Gap C connection has been adjusted for the FEIS to facilitate civil aircraft 
traffic.   

PRTC altitude requirements, combined with the en route altitude requirements for civil aviation, 
dictated by the distances between navigational aids, has the potential to add an estimated 2-hour 
ground delay and/or re-routing impact upon civil aviation not willing to fly VFR in an activated MOA or 
unable to transit an active MOA IFR.  The up-to 4-hour delay estimate is based on the scheduled MOA 
times,  the issuance of NOTAMs 2 hours in advance of MOA activation, and and an average of 3 hours 
per day of training in the active airspace. 

The FAA has noted that radar coverage along V-120 between Dupree, South Dakota (SD), and Miles City, 
Montana (MT), is nonexistent below 13,000 feet MSL.  Radar coverage south of V-120 along and west of 
V-491 does not exist below 16,000 feet MSL.  In addition to limited radar coverage, the lack of radio 
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frequency coverage restricts the ability to communicate with civil aviation flying within the PRTC 
proposed airspace.  Radio frequency coverage is nonexistent below 18,000 feet MSL in a 50-NM area 
between Dupree, SD, and Miles City, MT.  Inability to communicate with civil aircraft would require 
traffic to be re-routed around the airspaces.  This re-routing would concentrate traffic and cause 
congestion over Dickinson, North Dakota (ND) and Rapid City, SD.  Absence of navigable routes and 
limited radar and radio frequency coverage currently impact civil aviation and would have the potential 
for greater impacts when PRTC MOA segments were activated for day-to-day training.  There would be 
greater impacts during LFEs when all the Victor Airways in the Gap MOAs would be activated.   

Public and FAA Review  

The FAA and Air Force met following receipt of review comments to address how to reduce potential 
impacts to civil aviation.  The FAA reviewed the Air Force’s original aeronautical proposal and made a 
series of observations. The observations are presented first, followed by the mitigation to reduce or 
avoid potential impacts. The FAA observations were:   

1) There was no alternative in the original airspace proposal to provide for airspace below 
10,000 feet MSL which could potentially be used by IFR traffic. 

2) There were no specifics in the original airspace proposal about limiting the times and altitude 
for training.  

3) There are existing communication inadequacies for civil aircraft traffic on Victor Airways below 
FL180, civil aircraft traffic en route, or civil aircraft seeking to traverse an activated PRTC.   

The FAA reviewed the four Victor Airways that transect the proposed PRTC ATCAAs (refer to 
Figure 3.1-5).  The FAA determined that the original Air Force proposal would have a potential for 
adverse impacts on civil aviation airspace use for the following reasons:   

1) The PRTC MOAs avoid federal Victor Airways by 5 NM internal and 4 external NM and avoid any 
major Victor Airway intersections by 20 NM.  The Gap A, B, and C MOAs each mirror a portion of 
a Victor Airway.  These Gap MOAs are designed to adjoin abutting MOA airspace for large force 
exercises, planned for, at most, once per quarter, for a total of 1 to 3 days.  The Gap MOAs 
would not be activated on a daily basis.  The limited radar and radio communication in much of 
the proposed airspace results in civil aviation “widening out” the Victor corridors or flying GPS or 
an IFR direct routing.  This reduces the likelihood of a number of aircraft being concentrated in a 
narrow corridor.  The Gap MOAs without communication and radar enhancements would result 
in a concentration of civil aircraft during day-to-day MOA activation.  

2) The Gap MOAs are designed to be activated for LFEs to avoid impacting airports in Billings and 
Miles City, MT; Sheridan and Gillette, Wyoming (WY); Dupree and Rapid City, SD; and Bismarck 
and Dickinson, ND.  The Gap MOAs do not include provision for the communication and radar 
coverages when activated for LFEs.  An LFE effectively shuts down all IFR aircraft traffic in a large 
area of Wyoming, Montana, North Dakota, and South Dakota during 4 hours an estimated 1 
to 3 LFE days per quarter (or a total of 10 LFE days per year).   

In response to the FAA and public concerns, the Air Force applied mitigations which resulted in Modified 
Alternative A, Modified Alternative B, and Modified Alternative C to reduce potential impacts upon civil 
aviation.  The mitigations from Section 2.3 specifically address the concerns: 

1) The Air Force’s modified aeronautical proposal provides for eight Low and High PR-1 MOAs, Low 
and High PR-2 and PR-3 MOAs, and a High PR-4 MOA. There would be no Gap C Low MOA and 
no PR-4 Low MOA in Modified Alternative A or C.  This is specifically designed to permit VFR 
operations below 12,000 feet MSL in PR-4 and to provide for activation and de-activation of a 
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MOA in support of IFR arrivals and departures. The multiple MOA segments and activation 
notification by NOTAM reduces uncertainty for pilots flying VFR. The elimination of the Gap C 
Low MOA provides improved general aviation access to the area under both VFR and IFR 
operations.  The Air Force also modified the Gap B MOA/ATCCA lateral boundaries to avoid Gap 
B extending across Gap C, which would prevent usage of V-491 when Gap B is active.  

2) The Air Force proposal identifies specific days and times per day when the proposed MOAs 
would be scheduled.  The Air Force expects actual daily use of 3 hours per day for all MOAs 
except for 6 hours per day for PR-2 MOAs.  If Modified Alternative A airspace were activated for 
the duration of the published times of use (i.e., from Monday through Thursday mornings and 
evenings and Friday mornings), which is not expected to occur, the number of civilian flights 
projected to be impacted using data from Table 3.1-9 is estimated to be approximately 91 civil 
flights (see Table 4.1-3). Impacts could be rerouting, increased communication, or up to 4-hour 
ground delay. Per the FAA’s recommendation, the Air Force proposes that information will be 
submitted to support the following NOTAM distribution times: 

a. NOTAM issuance 2 hours in advance within published MOA times of use 

b. NOTAM issuance 4 hours in advance outside of published times of use 

c. NOTAM issuance 4 hours in advance for LFE-only airspace 

3) The Air Force recognizes that there is limited low-altitude communication and navigation 
capability in much of the area proposed for PRTC.  The Gap MOAs and MOA boundaries were 
adjusted to allow for civil aircraft navigation.  The addition of Low and High MOAs and 
communication procedures to recall training aircraft, as well as the controlling agency release of 
the airspace as soon as low-level training is completed, reduces the potential for impact on civil 
aircraft operations.  The Modified Alternative A does not include a Gap C Low MOA or a PR-4 
Low MOA. So civil aircraft flights in those areas would not be affected below 12,000 feet MSL.  

4) The southwest corner of the proposed PR-1C was adjusted to avoid V-247. 

5) Each Gap MOA was reviewed for radar coverage and the boundary widths of the Gap MOAs 
were “widened out” to reduce the likelihood of a number of aircraft being concentrated in a 
narrow corridor.  MOA boundaries from major airports such as Billings, Bismarck, Gillette, 
Dickinson, and Miles City to the MOAs were moved back to support airport traffic. 

6) The LFEs would activate the entire airspace for a limited number of hours each LFE day (1 to 
3 days per quarter, not to exceed 10 days per year).  The LFE schedule would be issued at least 
30 days in advance and a NOTAM would be issued 4 hours in advance.  IFR aircraft would be 
unable to transit active airspace.  Since the aeronautical proposal presents the daily duration of 
an LFE as 4 hours, the actual number of IFR flights impacted in the entire proposed PRTC 
airspace by an LFE day, based upon FAA data, reported public airport operations, and estimated 
private airfield operations would average an estimated 72 to 86 civilian flights per day based on 
four hours of weekday flying (from Table 4.1-4).  These impacted civilian flights would consist of 
flights unable to transit IFR and those assumed to be unwilling to fly VFR in the active MOAs.  
The civilian flights could incur an estimated up to 4-hour delay during an LFE day while the 
entire PRTC airspace was activated. 

7) Ellsworth AFB will develop a process and staff a position to manage real-time activation, use, 
modification, recall, and return of the current airspace. 

8) The Proposed Action has been modified to incorporate recommended lateral boundaries at 
Hulett, WY in order to accommodate IFR procedures. 



Final 
November 2014 

 Powder River Training Complex EIS 
Page 4-10 4.0 Environmental Consequences 

9) The Air Force will comply with AFI 11-214, Air Operations Rules and Procedures, during all LFE 
activities. 

Jet Routes 

As described in Sections 3.1.3.4.2 and 3.1.3.5, there is extensive 
commercial overflight above FL260 and especially above FL300.  
This includes daily east-west en route traffic as well as traffic on 
Canadian (CAN) routes.  Hundreds of commercial air carrier flights 
traverse the proposed PRTC airspace on a daily basis, primarily 
above FL260.  To mitigate impacts upon the jet route traffic  above 
FL260, the Air Force revised proposal removes ATCAAs above 
FL260.   

As presented in Tables 2.5-6 through 2.5-8 training operations of 
B-1 aircraft would be below FL260.  This would be expected to 
result in little to no impact to traffic on jet routes, CAN routes, or 
other high-altitude routes.  A comparison of Appendix A Figures A-
16, A-17, and A-18 shows that the preponderance of commercial flight is above FL260.   

FAA Denver ARTCC has a Letter of Agreement (LOA) with Ellsworth AFB regarding the existing Crossbow 
ATCAA activation schedule.  This LOA allows for use of the Crossbow ATCAA below FL270 and limits use 
above FL270.  Although not explicitly included in the Proposed Action (Chapter 2.0), Letters of 
Agreement would need to be executed with all affected ARTCCs to mitigate potential impacts to 
commercial and general aviation. 

Airports and Airfields 

Public airports under or near the proposed PRTC airspaces are presented on Figure 3.1-6.  These airports 
are depicted on aeronautical charts.  The aeronautical charts identify a 3 NM by 1500 feet AGL 
avoidance area over the Belle Creek and Broadus public airports. 

During review of the DEIS, the public and agencies expressed concerns that the PRTC could significantly 
impact public airports and private airfields under the proposed airspace and civil aircraft traffic within 
the proposed airspace.  These concerns included the inability for radar to track aircraft and the limited 
radio frequency coverage in rural areas.  Concerns included the inability to know in advance the hours of 
airspace activation and the low-level training of the B-1 aircraft, which could occur anywhere 
throughout the airspace at any time the airspace was activated.   Aircraft flying IFR would incur no 
undue delay during departure and arrival operations to/from airports beneath PRTC.  Training aircraft 
would relocate to another MOA to allow IFR arrivals/departures.  When a MOA was activated, IFR flight 
could not transit the active airspace and VFR access would be by see-and-avoid.  The FAA initially 
expressed concern that some airports not under the airspace could face access limitations.  For example, 
Dickinson, ND, is daily served by 10 to 12 commercial flights from Denver, Colorado, as well as cargo 
operations to and from Bismarck and Minot, ND.  The original Air Force proposal conflicted with 
Instrument Landing System (ILS) 32, GPS14, GPS32, and very high frequency omnidirectional radio range 
(VOR), an instrument approach into Dickinson.  With the PR-4 Low MOA not included in the Modified 
Alternative A, IFR traffic below 12,000 feet MSL would be able to access Hettinger, Lemmon, Mott, or 
Bison.  Table 4.1-2 provides estimated impacts at airports under the proposed PRTC for Modified 
Alternatives A, B, and C after the mitigations in Section 2.3 are applied. 

Colstrip, MT, supports large scale open pit mining operations and has civil aviation activity in support of 
mining operations.  Under the original proposed action, if the PR-1 MOA was activated, the Colstrip 

 
The Colstrip airport under the 
proposed PR-1B supports mining 
operations and the community of 
Colstrip. 
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airport would have been inaccessible to IFR traffic.  FAA reviewers noted that Colstrip traffic flow 
potentially impacted includes GPS Runway (RWY) 6, GPS RWY 24, CISPU 1 departure, and CONUK 1 
departure.  The Air Force’s revised aeronautical proposal has Low and High PR-1B MOAs to support IFR 
traffic into Colstrip.  Sheridan, WY, flights potentially affected include GPS RWY 14, VOR RWY 14, ILS 
RWY 32, and RNAV (GPS) RWY 32.  The Sheridan, WY avoidance area in PR-1C and PR-1D has been 
expanded in the Air Force revised aeronautical proposal to support access to the airport.  The Forsyth, 
MT GPS RWY 26 and NDB RWY 26 have the potential to be impacted by the proposed airspace.  A 20 NM 
distance measuring equipment (DME) arc is incorporated into the Air Force revised aeronautical 
proposal to provide for the VOR/DME RWY 16 holding pattern at Gillette, WY.  A 35 NM DME arc was 
established to the east of Billings to provide for airport access.   

The initially proposed PR-4 MOA/ATCAA was noted by the FAA as encroaching upon the southwest 
quadrant of the Bismarck, ND Municipal Airport approach control and conflicted with a series of 
instrument approach procedures into Bismarck.  Bismarck instrument approach conflicts would include 
ILS 13, ILS 31, GPS 3, and GPS 21.  The PRTC Proposed Action was revised by the Air Force in the 
aeronautical proposal to move the proposed PR-4 MOA airspace away from Bismarck to support access 
to this airport.   

All or portions of five small airfields (Belle Fourche, Black Hills, Upton, Sturgis, and Hulett) lie under the 
PRTC Gateway ATCAA (Figure 3.1-6), which is essentially the existing Gateway ATCAA.  These airports 
would be unaffected by ATCAA operations which occur at 18,000 feet MSL or higher.  Table 4.1-2 
includes public airports under or near the PRTC alternatives.  The relative location of each airport is 
described and the potential consequences identified.  A comparison of Table 4.1-2 and Table 3.1-3 
shows the relative location of public airports.  Private airfields under the proposed MOAs are listed by 
MOA on Table 3.1-4.  Private airfields under a MOA would have comparable impacts to those of public 
airports.  During the typical day when a Low MOA was activated, aircraft could launch, land, or transit 
the MOA VFR using see-and-avoid.  IFR arrival and departure traffic would be supported when a Low 
MOA was activated by temporarily moving the training aircraft out of the MOA. 

Table 4.1-2.  Public Airport Consequences Summary 

Airport Designation 

Estimated 
Annual 

Operations1 Location 

Environmental Consequences 
Modified 

Alternative A 
Modified 

Alternative B 
Modified 

 Alternative C 
Baker, MT BHK 7,039 Under PR-3 

MOA 
IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

IFR arrival and 
departure provisions 
under airspace if Low 
MOA active 

Beach, ND 20U 1,147 North of PR-3 
MOA 

Within area with 
limited radio/ 
radar; potential 
secondary effects 
from increased 
traffic 

Within area with 
limited radio/ 
radar; potential 
secondary effects 
from increased 
traffic 

Within area with 
limited radio/ 
radar; potential 
secondary effects 
from increased traffic 

Belle Creek, 
MT 

3V7 550 Under 
existing 
Powder River 
MOAs and 
proposed 
PR-2 MOA 

No expected 
change from 
existing conditions 

No expected 
change from 
existing conditions 

No expected change 
from existing 
conditions 

continued on next page… 
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Table 4.1-2.  Public Airport Consequences Summary 

Airport Designation 

Estimated 
Annual 

Operations1 Location 

Environmental Consequences 
Modified 

Alternative A 
Modified 

Alternative B 
Modified 

 Alternative C 
Belle 
Fourche, SD 

EFC 4,954 Under 
Gateway 
ATCAA 

No impact on traffic 
up to FL180 

No impact on traffic 
below FL180 

No impact on traffic 
below FL180 

Billings, MT BIL 86,505 West of 
PR-1A and 
PR-1C 

PR-1A MOA/ 
ATCAA adjusted to 
avoid traffic pattern 

No expected 
change from 
existing conditions 

PR-1A MOA/ 
ATCAA adjusted to 
avoid traffic pattern 

Bismarck, 
ND 

BIS 50,370 Northeast of 
PR-4 MOA 

PR-4 Low MOA 
removed from this 
alternative to avoid 
air traffic 

PR-4 Low MOA 
could affect 
approach control 

PR-4 ATCAA above 
FL180 not expected to 
impact approach 
control  

Bison, SD 6V5 2,920 Under PR-4 
MOA 

PR-4 Low MOA was 
removed from this 
alternative to avoid 
air traffic 

PR-4 Low MOA was 
removed from this 
alternative to avoid 
air traffic 

Under PR-4 ATCAA; 
no local impacts to 
traffic below FL180  

Black Hills, 
SD 

SPF 13,870 Under 
Gateway 
ATCAA 

No impact on traffic 
up to FL180 

No impact on traffic 
up to FL180 

No impact on traffic 
up to FL180 

Bowman, 
ND 

BPP 4,829 Under PR-3 
MOA 

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

IFR arrival and 
departure provisions 
under airspace if Low 
MOA active 

Broadus, 
MT 

00F 5,371 Under 
existing 
Powder River 
MOAs and 
proposed 
PR-2 MOA 

No expected 
change from 
existing conditions 

No expected 
change from 
existing conditions 

No expected change 
from existing 
conditions 

Colstrip, MT M46 3,233 Under PR-1B 
MOA 

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

No expected 
change from 
existing conditions 

IFR arrival and 
departure provisions 
under airspace if Low 
MOA active 

Dickinson, 
ND 

DIK 10,585 North of 
intersection 
between 
PR-3 and 
PR-4 MOAs 

In an area of low 
communication; 
some crowding 
could occur on 
northern routes 
during PRTC 
activation; IFR 
traffic to south 
vectored on V-491 
(not accessible 
during LFE); see-
and-avoid cross-
country GPS traffic 
in PRTC  

In an area of low 
communication; 
some crowding 
could occur on 
northern routes 
during PRTC 
activation; IFR 
traffic to south 
vectored on V-491 
(not accessible 
during LFE); see-
and-avoid cross-
country GPS traffic 
in PRTC 

In an area of low 
communication; some 
crowding could occur 
on northern routes 
during PRTC 
activation; IFR traffic 
to south on V-491 or 
southeast below 
FL180 not impacted; 
cross-country GPS 
traffic would be see 
and avoid when PR-3 
Low MOA activated 

continued on next page… 
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Table 4.1-2.  Public Airport Consequences Summary 

Airport Designation 

Estimated 
Annual 

Operations1 Location 

Environmental Consequences 
Modified 

Alternative A 
Modified 

Alternative B 
Modified 

 Alternative C 
Ekalaka, MT 97M 2,555 Under Gap B 

MOA 
LFE activation of 
Gap MOA impacts 
IFR and through 
traffic on V-120 

LFE activation of 
Gap MOA impacts 
IFR and through 
traffic on V-120 

LFE activation of Gap 
MOA impacts IFR and 
through traffic on 
V-120 

Elgin, ND Y71 210 Under PR-4 
MOA 

PR-4 Low MOA is 
not in this 
alternative  

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

PR-4 MOAs is not in 
this alternative  

Faith, SD D07 1,356 East side of 
Gateway 
ATCAA south 
of PR-4 MOA 

Outside of direct 
impact area; IFR 
traffic to west on V-
120; PR-4 Low MOA 
is not in this 
alternative; traffic 
to southwest under 
Gateway ATCAA 
could fly below 
FL180; all other 
traffic as under 
normal conditions 

Outside of direct 
impact area; IFR 
traffic to west on V-
120; IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active; traffic 
to southwest under 
Gateway ATCAA 
could fly below 
FL180; all other 
traffic as under 
normal conditions 

Outside of direct 
impact area; IFR 
traffic to west on 
V-120; PR-4 MOA is 
not in this alternative; 
traffic to southwest 
under Gateway 
ATCAA could fly 
below FL180; all other 
traffic as under 
normal conditions 

Fort Smith, 
MT 

5U7 3,076  Outside airspace; 
PR-1B MOA affects 
traffic to northeast 

PR-1 ATCAA not 
expected to impact 
traffic 

Outside airspace; 
PR-1B MOA affects 
traffic to northeast 

Gillette, WY GCC 19,345 South of PR-2 
MOA/ATCAA 

Traffic to north on 
V-254 traverses Gap 
A MOA/ATCAA; 
traffic impacted 
during LFE;  IFR 
arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Traffic to north and 
northwest could fly 
under PR-1A/B/C/D 
ATCAA below FL180 

Traffic to north on 
V-254 traverses Gap A 
MOA/ATCAA; traffic 
impacted during LFE;  
IFR arrival and 
departure provisions 
under airspace if Low 
MOA active 

Glen Ullin, 
ND 

D57 864  Outside airspace;  
PR-4 Low MOA was 
not in this 
alternative  

Outside airspace; 
PR-4 MOA affects 
traffic to south 

PR-4 ATCAA not 
expected to impact 
traffic 

Hardin, MT F02 5,579 Under PR-1 
MOA/ATCAA 

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Under PR-1 ATCAA; 
traffic unaffected 
below FL180 when 
ATCAA activated 

IFR arrival and 
departure provisions 
under airspace if Low 
MOA active 

Harding 
(Buffalo), 
SD 

9D2 888 Under Gap B 
MOA/ATCAA 

LFE activation of 
Gap MOA impacts 
traffic on V-120 

LFE activation of 
Gap MOA impacts 
traffic on V-120 

LFE activation of Gap 
MOA impacts traffic 
on V-120 

continued on next page… 
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Table 4.1-2.  Public Airport Consequences Summary 

Airport Designation 

Estimated 
Annual 

Operations1 Location 

Environmental Consequences 
Modified 

Alternative A 
Modified 

Alternative B 
Modified 

 Alternative C 
Hettinger, 
ND 

HEI 4,849 Under west 
side of PR-4 
MOA 

PR-4 Low MOA was 
not in this 
alternative  

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Under PR-4 ATCAA no 
local impacts to traffic 
below FL180 

Hulett, WY W43 3,816 Under 
Gateway 
ATCAA 

No impact on traffic 
below FL180 

No impact on traffic 
below FL180 

No local impact on 
traffic below FL180 

Lemmon, 
SD 

LEM 5,579 Under PR-4 
MOA 

PR-4 Low MOA was 
not in this 
alternative  

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Under PR-4 ATCAA; 
no local impacts to 
traffic below FL180 

Mandan, 
ND 

Y19 24,820  Outside airspace; 
PR-4 Low MOA was 
not in this 
alternative  

Outside airspace  PR-4 ATCAA not 
expected to impact 
approach 

McIntosh, 
SD 

8D6 70 East edge of 
PR-4 MOA 

PR-4 Low MOA was 
not in this 
alternative  

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Under PR-4 ATCAA; 
no local impacts to 
traffic below FL180 

Miles City, 
MT 

MLS 11,315 Intersection 
of V-2/V-465, 
V-120, and 
V-254 
northwest of 
PR-2 
MOA/ATCAA 

No direct impact; 
traffic on Victor 
Airways to south 
and southeast when 
Low MOAs 
activated; potential 
increased traffic as 
civil aircraft avoid 
activated MOAs; 
see-and-avoid 
cross-country GPS 
to south when Low 
MOAs activated 

No direct impact; 
traffic to south and 
southwest under 
FL180 when PR-1 
ATCAA activated; 
see-and-avoid 
traffic to south or 
southeast during 
LFE 

No direct impact; 
traffic on Victor 
Airways to south and 
southeast when Low 
MOAs activated; 
potential increased 
traffic as civil aircraft 
avoid activated 
MOAs; see-and-avoid 
cross-country GPS to 
south when Low 
MOAs activated 

Mott, ND 3P3 1,877 Under PR-4 
MOA 

PR-4 Low MOA is 
not in this 
alternative  

IFR arrival and 
departure 
provisions under 
airspace if Low 
MOA active 

Under PR-4 ATCAA; 
no local impacts to 
traffic below FL180 

Newcastle, 
WY 

ECS 2,555 South of 
Gateway 
ATCAA 

Outside of direct 
impact area; traffic 
to north under 
activated ATCAA 
could occur below 
FL180; all other 
traffic as under 
normal conditions 

Outside of direct 
impact area; traffic 
to north under 
activated ATCAA 
could occur below 
FL180; all other 
traffic as under 
normal conditions 

Outside of direct 
impact area; traffic to 
north under activated 
ATCAA could occur 
below FL180; all other 
traffic as under 
normal conditions 

continued on next page… 
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Table 4.1-2.  Public Airport Consequences Summary 

Airport Designation 

Estimated 
Annual 

Operations1 Location 

Environmental Consequences 
Modified 

Alternative A 
Modified 

Alternative B 
Modified 

 Alternative C 
Rapid City, 
SD 

RAP 39,785 Southeast of 
Gateway 
ATCAA 

Outside of direct 
impact area; traffic 
to north to remain 
below FL180 when 
Gateway ATCAA 
activated; IFR traffic 
on V-491 could not 
traverse Gap C 
MOA/ATCAA during 
LFE 

Outside of direct 
impact area; traffic 
to north to remain 
below FL180 when 
Gateway ATCAA 
activated; IFR traffic 
on V-491 could not 
traverse Gap C 
MOA/ATCAA during 
LFE 

Outside of direct 
impact area; traffic to 
north to remain 
below FL180 when 
Gap C ATCAA or PR-4 
ATCAA activated; IFR 
traffic on V-491 could 
not traverse Gap C 
MOA/ATCAA during 
LFE 

Sheridan, 
WY 

SHR 36,865 South of 
PR-1B 
MOA/ATCAA 

PR-1B MOA 
adjusted so that 
traffic to northwest 
and southeast skirts 
PR-1B MOA 

Traffic to north and 
northwest could fly 
under PR-1A/B/C/D 
ATCAA below FL180 

PR-1B MOA adjusted 
so that traffic to 
northwest and 
southeast skirts PR-1B 
MOA 

Sturgis, SD 49B 12,775 Under 
southeast 
edge of 
Gateway 
ATCAA 

No impact on traffic 
below FL180 

No impact on traffic 
below FL180 

No impact on traffic 
below FL180 

Tillitt 
(Forsyth), 
MT 

FOR 8,030 North of PR-1 
MOA/ATCAA 

Outside of direct 
impact area; 
some increased 
congestion as traffic 
avoids activated 
MOAs by flying V-2/ 
V-465; all other 
traffic as under 
normal conditions 

Outside of direct 
impact area; traffic 
not affected below 
FL180 during PR-1 
ATCAAs activation  

Outside of direct 
impact area; some 
increased congestion 
as traffic avoids 
activated MOAs by 
flying V-2/V-465; 
all other traffic as 
under normal 
conditions 

Upton, WY 83V 50 Under 
Gateway 
ATCAA 

No impact on traffic 
up to FL180 

No impact on traffic 
up to FL180 

No impact on traffic 
up to FL180 

1. Based on most recent available information as of January 30, 2014; FAA information effective dates vary. FAA information for 
each airport was the most current information available from airnav.com for the annual period shown in this table. 

4.1.3.1.4 OTHER CIVILIAN USE 

Local public airports and private airfields are used for a variety of civil aircraft activities within the ROI.  
Agricultural support activities, including aerial applications, ranch and farm oversight and time-sensitive 
delivery of equipment are typical regional aircraft activities.  Aerial applications typically occur below 
500 feet AGL, although return flights to base locations can occur at higher altitudes.  Aerial applications 
frequently occur in the morning and/or in the more calm meteorological conditions to ensure 
appropriate distribution of the materials.  Low-level B-1 flights, which could occur at any time within an 
activated MOA, were of concern to public commenters and could place significant limitations on the 
timing of aerial applications.  Meteorological conditions and business requirements could require 
commercial applicators to perform required treatments whether or not a MOA were activated for B-1 
training.  Although general aviation could fly VFR in an activated MOA, the normal fixed wing and rotary 
wing aircraft commuting to and from aerial application areas and participating in aerial applications 
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have very limited experience with high-speed military aircraft at altitudes between 500 and 2,000 feet 
AGL and are usually at or very near gross weight capacity en route to an application.  Scheduling of the 
respective Low MOAs and issuing a NOTAM to announce the activation of the Low MOA would help 
agriculture applicators with needed information for business and safety decisions.  Even with a NOTAM 
being issued up to 4 hours in advance, agricultural applicators may still perceive a low-level B-1 or other 
military aircraft as having an impact on their operations. 

Time-sensitive delivery of equipment parts or personnel can be critical to ensure replacement parts or 
specialized personnel are available for needed agricultural, mining, or other machinery.  Civil aviation 
IFR transport could be required whether or not a MOA is activated.  Public comments included concerns 
that activated MOAs could interfere with delivery of time-sensitive materials.  During the one to three 
hours on a weekday when a Low MOA was activated, IFR arrival and departures would be coordinated 
by temporarily reassigning training aircraft from the Low MOA.  ATC would work with the Air Force to 
shift training and deactivate a Low or High MOA to route a time-sensitive IFR delivery above or below 
training military aircraft. 

The scheduling of MOAs and issuing NOTAMs to announce MOA activation could help with other civilian 
use; however, the infrequent, but random appearance of low-level, high-speed large military aircraft 
could be seen by pilots as potentially impacting their operations during the time on weekdays when a 
Low MOA was used for training. 

Emergency and Related Services 

Public comments included concern that military aircraft training in the PRTC airspace could impact life-
flight, firefighting, weather modification aircraft, and other general aviation pilots who considered 
sharing an active MOA with high-speed military aircraft below 3,000 feet AGL to be unsafe even under 
“see-and-avoid” conditions.  Health care providers based at Bismarck, ND, regularly provide air 
ambulance and medical doctors to communities for health services.  Healthcare providers typically fly 
IFR at altitudes above 10,000 feet MSL.  As is currently the case with the Powder River airspace and 
would be the case throughout the PRTC, if an emergency, such as a life-flight, were required, the 
Air Force would immediately shift aircraft or end training in airspace requiring life-flight transport to 
accommodate the emergency. A MOA would be deactivated to allow IFR emergency and related arrivals 
and departures from an airport under the MOA.  

In cases of emergency, such as air ambulance, law enforcement, or firefighting, which require ATC 
clearance, the Air Force would immediately respond to ATC direction and relocate.  Should emergency 
activity require more airspace than a Low MOA, the Air Force would cease training within the MOA and 
either relocate to an alternate airspace already activated for training or terminate training and return to 
base.  No new MOA could be activated for a relocated training aircraft because an airspace could only 
be activated with a 2-hour (4 hours outside published hours) advance notice by NOTAM. 

Related aircraft activities which require special conditions could include regional requirements for 
airspace use.  In addition to fire monitoring and related emergency activities, the U.S. Fish and Wildlife 
Service (USFWS) and state agencies provide digital aerial photography for wetlands surveys and wildlife 
monitoring.  This photography requires that aircraft be flown at specific altitudes over designated areas 
under specific visibility conditions at designated times of the year.  These activities can occur during 
specific seasons at specific altitudes for one to two week periods.  Uncertainty with the Air Force’s initial 
proposal resulted in the concern that access would not be possible and significant impacts to monitoring 
could occur.  The modified Air Force proposal includes multiple airspace segments that could be 
activated to avoid monitoring organizations. The Air Force would coordinate B-1 training operations and 
schedule MOA segments to support monitoring activities.  Communication, Low and High MOA 
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segments, and scheduling would minimize potential impact to monitoring aircraft.  The primary impact 
to civil aircraft involved in emergency and related services and to military training aircraft would be the 
need for communication and the possible requirement for military aircraft to relocate to another 
activated MOA in response to emergency conditions.   

Commercial Carriers 

Adequate communication exists for commercial carriers flying in Class A airspace.  The inadequacy of 
communication within the proposed PRTC MOAs could affect commercial carriers accessing or transiting 
below Class A airspace.  Commercial carriers currently transiting or accessing the airspace provide 
regular service to Billings, Bismarck, Dickinson, Gillette, Rapid City, and Sheridan.  These airports are all 
outside the proposed PRTC.  The inadequate communication throughout much of the PRTC airspace 
results in commercial carriers using more airspace than might otherwise be anticipated for IFR traffic.  
This results in aircraft more spread out, especially along the Bismarck-Billings corridor and in the areas 
around PR-2, PR-3, and the western portions of PR-4.  The Gap MOA boundaries and the PRTC proposed 
airspace distance setbacks have been increased in the revised Air Force proposal from what was 
originally presented at scoping to support civil aircraft flying in areas with inadequate radio frequency 
and/or radar coverage. 

Other General Aviation 

General aviation pilots operating especially below 10,000 feet MSL 
in the proposed MOAs expressed concern about limited radar and 
communication and the inability to be notified when the airspace 
was activated for training and when the airspace was no longer 
active.  As noted above under Victor Airways, there is limited 
radar or radio coverage in much of the area.  General aviation 
which uses altitudes below 10,000 feet MSL includes farm and 
ranch VFR flight operations, hunting support, and recreational 
flying.  Although pilots can fly VFR in an activated MOA, pilots at 
public hearings expressed concern with flying see-and-avoid 
where B-1 overflights could impact their flight activities.  If they 
chose not to fly in an active MOA, they could be delayed up to 4 
hours or re-routed.  General aviation often flies at altitudes below 
radar and below radio frequency coverage.  The fact that the Air 
Force would have high-speed military training aircraft which could 
be anywhere when a MOA is scheduled and the uncertainty of B-1 
training flights altitudes which could occur randomly below 2,000 feet AGL were seen by commenters as 
potentially significant impacts upon their general aviation activities throughout an active Low MOA.  The 
Air Force revised the aeronautical proposal with several mitigations to address these concerns. The 
proposed MOAs would be stratified in Low and High stacks to provide for IFR arrivals and departures. 
The Air Force would coordinate with the FAA to issue a NOTAM 2 to 4 hours in advance of military flight 
operations (see Section 4.1.2.2) to provide pilots with information about which MOAs would be active at 
any given time. The aeronautical proposal specifies weekday hours when the MOAs would be scheduled 
to reduce uncertainty and the Air Force would coordinate with the FAA to issue NOTAMs a minimum of 
2 hours in advance to inform general aviation pilots of day-to-day MOA active or inactive status.  The Air 
Force would schedule low-level training early in a mission to provide for early release of the Low MOAs 
for civilian uses. The Air Force would inform ATC when training aircraft had completed training in the 
Low MOA so that the Low MOA could be deactivated.  This would permit a training mission to be in a 

 
Public commenters considered low-level 
flights, which could occur any time a 
MOA was scheduled, to be a significant 
impact to civil aviation. 
Photo courtesy of A.S. Elliott 
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Low MOA for specific training and then perform continued training in a High MOA or in an ATCAA.  
These mitigations and others noted in Section 2.3 are directly designed to respond to public and agency 
concerns and would be expected to reduce time when a Low MOA was active. 

Public commenters expressed concern that the large area of the MOAs would deter general aviation 
pilots from flying through the MOAs.  The concern was that active MOAs could reduce the stops and 
associated expenditures by en route aircraft at airports under the airspace.  A comparison of actual 
MOA traffic from the FAA on Appendix A Figures A-8, A-9, A-14, and A-15 shows that much of the MOA 
traffic flies direct point-to-point.  The aircraft tracks do not generally follow the Gap MOA corridors 
except V-491.  This means that civil aircraft seeking to fly IFR would request ATC clearance in a 
deactivated MOA segment or delay or divert around airspaces to avoid an active MOA.  The revised 
Air Force proposal with scheduling, stacked MOAs, and 2 hour in advance NOTAM ATC information 
would reduce potential IFR delays and provide information for VFR pilots.  Some general aviation pilots 
would see the ATC information as too difficult to access, the risk of flying VFR too great, and the limited 
communication for IFR flight to result in an impact to general aviation. 

Glider and Sky Diving Operations.  Gliders and soaring operations in the PRTC proposed MOA areas 
were a concern during public review of the DEIS.  Soaring and sky diving operations occur on an 
infrequent basis with the majority typically on the weekends when military training would not normally 
occur.  Gliders tend to operate below 10,000 feet MSL.  There is no restriction on a glider operating VFR 
in these areas; however, a pilot should be alert since military training activities may include low altitudes 
and abrupt maneuvers.  MOAs and their published times of use are depicted on aeronautical charts.  
NOTAMs are available to general aviation users when the MOAs are active outside of the published 
hours of use (via https://pilotweb.nas.faa.gov).  The NOTAMs would be checked for activity during glider 
or sky diving preflight.  Aeronautical charts also depict where skydiving and glider operations regularly 
occur.  Military pilots training in the proposed MOAs would be briefed of known glider activity that may 
occur in the area.  See-and-avoid procedures are the responsibilities of all pilots.  Any delay or change in 
airspace which could affect plans for soaring or sky diving would be seen by participants as an 
annoyance.  Ellsworth and Minot AFBs airspace managers would: 

• Plan to avoid known glider activities/events. 

• Provide a briefing item to aircrews warning of glider/sky diving activity. 

• Inform the glider community about procedures and safety in the airspace as requested. 

Training aircraft would not normally schedule airspace from Friday afternoon through the weekend (see 
Section 4.1.2.2).  There would be no significant adverse impacts expected to glider or sky diving 
operations in the regional airspace with participants reviewing military training schedules and military 
training pilots briefed to avoid areas and times of glider/sky diving activity. 

Other Questions.  Existing wind generation towers and other flight obstacles are published on 
aeronautical charts.  Should any towers or commercial wind-based energy systems be constructed 
within the airspace in excess of 200 feet in height they would be subject to FAA tower visibility and 
lighting requirements.  These requirements would be necessary regardless of the existence of a MOA.  
The MOAs are of sufficient size that training military aircraft would be able to avoid electromagnetic 
effects from wind generation towers.  Additional communication with Ellsworth AFB would be required 
to support weather modification programs in an active MOA.  Military training pilots would be briefed 
where weather modification activity could occur and would use see-and-avoid techniques to work with 
weather modification activities.   

https://pilotweb.nas.faa.gov/�
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4.1.3.1.5 FAA AIRSPACE USAGE DATA 

FAA airspace usage data during PRTC proposed scheduling hours are presented on Table 3.1.2.  B-1 
aircraft would train for approximately 1.5 to 2 hours within a MOA/ATCAA combination.  During this 
time, a B-1 could be at 2,000 feet AGL or below traveling at speeds of approximately 540 knots for 15 to 
20 minutes.   

The Air Force modified proposal is designed to reduce potential impacts on civil aviation.  Changes 
include increasing the distance from the edges of MOAs and ATCAAs from major airports, stacking 
MOAs with the overlying ATCAA to allow release of a Low or High MOA to support IFR traffic, publishing 
in charts the published times of use of airspace, issuing a NOTAM to announce the activation of 
scheduled airspace, providing real-time information to ATC when training aircraft have completed 
activity within an airspace such as a Low MOA, modifying Gap MOAs to have greater widths, and 
establishing provisions in Low MOAs for the recall of training aircraft prior to MOA activation.  These 
changes in the revised Air Force aeronautical proposal are designed to reduce potential impacts to civil 
aviation.  Table 4.1-3 summarizes the daily number of civilian operations estimated to be impacted by 
PRTC Modified Alternative A as 86.  The estimated civilian operations are summarized from Table 3.1-9 
and include FAA data for representative days, public airport reported annual operations divided by the 
number of days in a year, and estimated private airfield operations determined by the reported based 
aircraft and the number of operations per year for public airports.   

Monday through Thursday daily aircraft affected represent the estimated daily civilian operations in the 
MOAs proportioned to the FAA data. MOA scheduling would impact approximately 60 percent of the 
daily civil aircraft operations at airports under an active Low MOA on Monday through Thursday and 
approximately 20 percent of the daily civil aircraft operations on Friday morning.  The FAA data used to 
prepare Table 3.1-2 identify a difference between the numbers of aircraft flying IFR in the proposed 
PRTC airspace on weekdays as opposed to weekends (see Table 3.1-10). 

Table 4.1-3.  Estimated Monday Through Thursday and Friday Morning MOA 
Civilian Traffic Affected by PRTC Modified Alternatives 

Proposed MOA 
Daily Average 

Civilian Operations2,4 
PRTC Modified Alternative 

No Action1,3 A1 B1 C1 
PR-1A/B/C/D 24 18 0 18 0 
PR-2 24 24 24 24 24 
PR-3 38 38 38 38 0 
PR-4  45 6 45 0 0 

Day-to-Day Total 86 107 80 24 
Notes: 1. MOAs scheduled Monday through Thursday, 7:30 a.m. to 12:00 noon and 6:00 p.m. to 11:30 p.m.; Friday, 7:30 

a.m. to 12:00 noon, with NOTAMs issued at least 2 hours in advance; other times with NOTAM issued at least 4 
hours in advance. MOA scheduling would impact approximately 60% of the daily civilian aircraft operations on 
for Monday through Thursday and 20% on Friday based on time distribution of flights from Table 3.1-10. 

 2. From Table 3.1.9; 6 day-to-day flights in PR-1A or 1C High not impacted. 
 3. Represents operations in proposed PR-2, which is approximately existing Powder River A/B MOAs. 
 4. ATCAA traffic assumed to be vectored IFR around or above active airspace. 

Table 4.1-3 includes more public airport operations than are tracked by the FAA.  The FAA usage data 
can be directly used to identify potential impacts to commercial and other aircraft traversing the 
proposed PRTC.  The Air Force has removed any military training flight operations above FL260 to reduce 
the potential for impacts to commercial and other aircraft overflying the airspace.  FAA data 
demonstrate that average daily commercial flight activity is 4 to 12 flights in the proposed PRTC ATCAA.  
Civilian aircraft fly IFR in the ATCAAs.   
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If PRTC is approved by the FAA, the expanded MOA airspace would be well-publicized and documented 
on aeronautical charts.  MOA activation would be on a scheduled basis and announced by NOTAM in all 
cases (see Section 2.3.1).  The Air Force scheduling and communication efforts with the FAA could 
provide deconfliction of the PRTC airspace units for military training.  Ongoing interaction between 
Ellsworth AFB and state and federal agencies would help ensure continued compatibility of military and 
commercial/civil aviation in the affected environment of PRTC airspace.  All pilots using aeronautical 
charts would be aware of the changed configuration and scheduling of this special use airspace (SUA).   

4.1.3.1.6 LFE IMPACTS 

The 10 LFE days have training scheduled during fewer hours than on a normal training day.  The LFE 
encompasses the entire airspace and utilizes more military aircraft.  An LFE would propose to activate all 
or a substantial portion of the PRTC MOAs and ATCAAs, including Gap MOA/ATCAAs an estimated 2 to 
4 hours daily for 1 to 3 days a maximum of once per quarter.  LFE airspace would be scheduled in 
advance and NOTAMs will be issued 2 to 4 hours prior to the initiation of military training in the airspace 
to provide near real-time information to civil aircraft pilots (see Section 4.1.2.2). These LFEs would 
include approximately 20 aircraft of various types performing combined training within the airspace as 
they would in a real-world conflict.  The 2- to 4-hour daily LFE use of the entire airspace would be 
publicized at least 30 days in advance.  IFR access or departures of airports under the airspace would be 
accommodated by temporarily reassigning participating training aircraft. The LFE would place 
restrictions on civil aircraft seeking to transit IFR or seeking to avoid flying VFR through active MOAs.  
Avoidance could be accomplished by scheduling civil aircraft flights within the proposed PRTC to avoid 
the MOA activation times, ground holding, diverting to another airport for a period of up to 4 hours 
while LFE training occurred, or diverting around the activated airspace.  VFR aircraft under the airspace 
would have to fly see-and-avoid or remain on the ground during the hours of LFE training. Although the 
total area affected is greater during LFE training than during day-to-day training, the  duration of LFE 
training is less than the duration of day-to-day training.  This means that the number of civilian aircraft 
projected to be impacted is less during an LFE day than during day-to-day training.  Table 4.1-4 
calculates an average of 83 civilian MOA flights would be impacted by re-routing, ground hold, 
rescheduling, or flying VFR through an active PRTC during each day of Modified Alternative A LFE 
training. 

Table 4.1-4 presents the estimated daily LFE MOA impacts for each alternative.  Each day’s LFE is 
estimated to occur within the normally scheduled airspace period.  Appendix A Figures A-2 through A-3 
show that 30 percent of civilian flights occur during a typical four-hour period.    

Table 4.1-4. Estimated LFE Daily MOA plus Gap MOA 
Civil Operations Affected by PRTC Modified Alternatives 

Proposed MOA 
Daily Average Traffic2,5 PRTC Modified Alternative 

MOA ATCAA A1 B1 C1 
PR-1A/B/C/D (includes Gap A) 26 12 20 8 20 
PR-2 24 8 16 16 16 
PR-3 (includes Gap B) 50 12 32 32 32 
PR-4 (includes Gap C)4 50 11 10 32 6 

LFE Total 78 88 74 

4.1.3.1.7 DECONFLICTION MEASURES 

The Air Force would employ the mitigation measures listed in Section 2.3 during regular training and 
LFEs to aid with deconfliction and address impacts.  Section 2.3.1 summarizes the changes to the Air 
Force aeronautical proposal designed to reduce impacts upon civil aviation.   
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4.1.3.2 MODIFIED ALTERNATIVE B 

4.1.3.2.1 AIRSPACE CATEGORIES 

Modified Alternative B includes all Modified Alternative A ATCAAs and the PR-2, PR-3, and PR-4 Low and 
High MOAs.  Modified Alternative B also includes Gap B MOA/ATCAA, and Gap C MOA/ATCAA.  The Gap 
MOAs/ATCAAs would be activated during LFEs as explained under Modified Alternative A.   

4.1.3.2.2 MILITARY TRAINING AIRSPACE 

Modified Alternative B would modify the existing Powder River A and Powder River B MOAs to become 
the PR-2 MOA.  There would be no change to PR-2 from what was described for Modified Alternative A.  
ATCAAs would be the same as described for Modified Alternative A.  Modified Alternative B does not 
include the PR-1A/B/C/D MOAs or the Gap A MOAs.  The total volume of airspace would be reduced 
from Modified Alternative A, and the terrain conditions of the PR-1A/B/C/D MOAs would not be 
available for low altitude training under Modified Alternative B.  Any given location under the Modified 
Alternative B Low MOAs would be expected to be overflown an average of 6 to 9 times per year within 
one quarter mile of the flight path at an altitude of 2,000 feet AGL or below.  A comparison of Table 
2.5-5 with Table 2.6-2 demonstrates that Modified Alternative B would result in fewer overall sortie 
operations conducted annually within the airspace when compared with Modified Alternative A.  
Training within the PRTC Modified Alternative B MOAs/ATCAAs would be similar to baseline training in 
the Powder River A and B MOAs and the consequences would be comparable to those described under 
Modified Alternative A for the PR-2, PR-3, and associated Gap MOAs.  Training within the Modified 
Alternative B MOAs/ATCAAs would be similar to projected training in the PR-3 High and Low MOAs.  
Environmental consequences would be comparable to those described under Modified Alternative A for 
the PR-2, PR-3, and associated Gap MOAs.  Under Modified Alternative B, PR-4 would have low-altitude 
overflight consequences and constraints on underlying airports as described for PR-3 under Modified 
Alternative A (see Table 4.1-2).  Modified Alternative B training would include low-level to high-level 
combat maneuvering and staging for LFEs as described for Modified Alternative A.   

4.1.3.2.3 CIVIL AIRSPACE USAGE 

Victor Airways 

Impacts to Victor Airways would be comparable to Modified Alternative A except that fewer Victor 
Airways would be impacted.  V-120 and V-491 would have the same impacts as under Modified 
Alternative A (see Figure 3.1-5).  V-254 below FL180 would not be impacted by Modified Alternative B.  
V-254 traffic would be parallel to the Modified Alternative B PR-2 MOA with an internal distance of 
4 miles from the eastern border of the PR-2 MOA.  Civil aircraft would be able to traverse north-south 
under the proposed PR-1 ATCAA as depicted on Appendix A Figures A-7, A-8, A-9, A-13, A-14, and A-15.  
Impacts to aircraft within the proposed PR-2 and PR-3 MOAs not currently using Victor Airways or the 
aircraft on other Victor Airways would be as described for Modified Alternative A. Modified Alternative 
B includes PR-4 Low and High MOAs and impacts to aircraft not currently using Victor Airways would be 
comparable to the impacts described for Modified Alternative A under PR-2 or PR-3. 

If the Modified Alternative B airspace were activated for the duration of the published times of use from 
Monday through Thursday, the total daily number of civilian operations projected to be impacted from 
Table 4.1-3 is estimated to be 107 civil operations. 
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Jet Routes 

Modified Alternative B would have no change in ATCAA use from those described for Modified 
Alternative A.  Jet route impacts would be minimal as described for Modified Alternative A since the vast 
majority of the jet route traffic transiting the ROI is above FL260 as discussed previously. 

Airports and Airfields 

Public airports under the PR-2 and PR-3 MOAs would be impacted by military flight training as described 
for Modified Alternative A.  Public airports under PR-4 Low MOA would be impacted comparable to the 
impacts described for the PR-3 under Modified Alternative A. Airports under PR-2 are already under the 
Powder River A and B MOAs.  Airfields under the PR-2, PR-3, and PR-4 MOAs would be impacted 
comparable to the impacts upon public airports.  Airports and airfields under the Gap B MOA and Gap C 
MOA would be impacted during LFEs as described under Modified Alternative A.  Table 4.1-2 
summarizes the impacts to airports for Modified Alternative B.   

Airports at Hardin and Colstrip would not have a MOA above them.  The ATCAA above those airports 
would be at FL180 and above.  IFR traffic between those airports and Miles City, Gillette, Sheridan, 
Billings, and airports under the PR-1 ATCAAs would be able to fly IFR below FL180 even during the time 
when the ATCAA was activated.  Communication would be required by pilots at these airports to 
ascertain the activation status of the PR-1 ATCAAs and to ascertain the activation status of other 
Modified Alternative B MOAs/ATCAAs if their flight plans took them through the Modified Alternative B 
airspace.  This requirement for communication could be seen by pilots as an impact to their use of the 
airspace.   

4.1.3.2.4 OTHER CIVILIAN USE 

Commercial Carriers 

Commercial carriers or time-sensitive deliveries operating on the western side of the airspace under the 
PR-1 ATCAAs would be able to fly IFR below FL180 during the time the ATCAAs were activated.  This 
could result in some commercial carriers being required to fly at less efficient altitudes than would 
otherwise be desired during 10 days per year when an ATCAA was activated.  IFR arrival and departure 
traffic would be given priority over training aircraft.  

Commercial carriers operating within the PR-2, PR-3, and PR-4 Low and High MOAs and ATCAAs would 
face the same consequences as those described under Modified Alternative A for airspace with Low and 
High MOAs.  IFR arrivals or departures would be given priority over training aircraft, and the IFR aircraft 
would be directed out of the training MOA.  The lack of radio frequency communication and radar 
coverage in the PR-2, PR-3, and western part of the PR-4 MOA could affect corridors between Miles City, 
Dickinson, Bismarck, and Faith as well as through the Gap B and C MOAs/ATCAAs.   

Other General Aviation 

Other general aviation throughout the Modified Alternative B PR-2, PR-3, PR-4 and associated Gap 
MOAs would be impacted as described for Modified Alternative A.  This includes the ability for IFR 
arrival or departure but the inability to traverse an active airspace flying IFR.  Ground hold or re-routing 
of civil aviation pilots unable or unwilling to fly VFR in an activated MOA would be seen by pilots as an 
impact.   
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All general aviation activities under the PR-1, and the Gap A ATCAAs (when activated for LFEs) would be 
able to fly IFR or VFR below FL180 as under existing conditions.  General aviation under the PR-2 MOA 
would face comparable flight conditions as experienced under the existing Powder River A and B MOAs.   

General aviation and aerial application impacts under Modified Alternative B within the PR-2 MOA and 
PR-3 MOA would be as described for Modified Alternative A.  Under Modified Alternative B, the PR-4 
MOA would have both a Low and High MOA.  PR-4 Low MOA scheduling would have impacts to airports 
and airfields under the MOA comparable to the impacts to airports described for PR-3 under Modified 
Alternative A.   

Modified Alternative B skydiving and glider effects within PR-2, PR-3, and PR-4 Low and High MOAs 
would be as described for Low and High MOAs under Modified Alternative A.  Modified Alternative B 
would have no low-altitude overflight impacts under the PR-1 ATCAAs or under the Gap A ATCAA.  
Skydiving and glider activity, where it occurs under the PR-1 ATCAAs would not be impacted at altitudes 
below FL180.  

Weather modification program effects to the east side of the Modified Alternative B airspace would be 
as described for Modified Alternative A.   

Emergency and Related Services 

Emergency services, including life flight, fire support, and other emergency support, would be given 
priority under Modified Alternative B as described under Modified Alternative A.  Such emergencies 
would require communication with ATC and Ellsworth AFB.  Air Force training activities would not be 
initiated within an airspace until adequate recall capabilities for training aircraft were in place.  
Adjustments to allow for the emergency uses could include relocating to another airspace or canceling 
missions and returning to base, depending upon the extent of the emergency.  Conditions would be as 
described for Modified Alternative A.   

Related services include natural resource photography and monitoring, which would be conducted 
during specific times under specific meteorological conditions.  As described under Modified Alternative 
A, the Air Force would work with the appropriate agencies to schedule training activities in support of 
these ongoing monitoring operations.   

4.1.3.2.5 FAA AIRSPACE USAGE DATA 

FAA airspace usage data from Table 3.1-2 were used to project potential air traffic impacts under 
Modified Alternative B.  If all of the day-to-day airspace was activated on an average day,  Modified 
Alternative B FAA data, reported public airport operations, and estimated private airfield operations 
would impact an estimated 107 civilian flights (from Table 4.1-3).  Air traffic impacts would be as 
described for Modified Alternative A and include possible ground hold of up to 4 hours. Air traffic above 
FL180 would be affected the same as described for Modified Alternative A.  Air traffic below FL180 in the 
Modified Alternative B PR-2 and PR-3 MOAs would be the same as described for Modified Alternative A.  
Air traffic under the PR-4 Low MOA would be impacted as described for PR-3 under Modified Alternative 
A.  Traffic in the Billings-Miles City-Gillette triangle below FL180 would not be impacted by the activation 
of the PR-1 ATCAAs.  This means that ATC would continue to support IFR traffic transiting the airspace 
below FL180 and the airports at Hardin and Colstrip under the PR-1 ATCAAs.  

4.1.3.2.6 LFE IMPACTS 

Table 4.1-4 presents the estimated Modified Alternative B MOA LFE impacts.  The LFE ATCAA impacts 
would be essentially the same as those described for Modified Alternative A.  Impacts to civil traffic in 
MOAs during an LFE day would be comparable to those described for Modified Alternative A in 
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Section 4.1.3.1.6 with the exception that LFE training below FL180 would not occur beneath the PR-1 
and Gap A ATCAAs.  Training during an LFE day under Modified Alternative B would impact an estimated 
88 civilian flight operations in the MOAs.  Impacts would be as described for Modified Alternative A.  
Civilian flights could be impacted by re-routing, ground holds, rescheduling, or flying VFR through an 
active MOA. 

4.1.3.2.7 DECONFLICTION MEASURES 

The Air Force would employ the same measures listed in Section 2.3 to aid with deconfliction and 
address impacts. 

4.1.3.3 MODIFIED ALTERNATIVE C 

4.1.3.3.1 AIRSPACE CATEGORIES  

Modified Alternative C includes all Modified Alternative A ATCAAs.  Modified Alternative C MOAs include 
the PR-1A, PR-1B, PR-1C, PR-1D, PR-2, and PR-3 MOAs, and the Gap A and Gap B MOAs.  The Gap 
MOAs/ATCAAs would be activated during LFEs as explained under Modified Alternative A.  PR-4 and Gap 
C MOAs would not be included in Modified Alternative C.   

4.1.3.3.2 MILITARY TRAINING AIRSPACE 

The existing Powder River A and Powder River B MOAs would be modified to become the PR-2 MOA 
under Modified Alternative C as described for Modified Alternative A.  ATCAAs would be the same as 
described for Modified Alternative A.  The total volume of airspace would be less for Modified 
Alternative C than for Modified Alternative A.  Terrain conditions for training in the PR-1 MOAs would be 
available for superior, low-altitude training under Modified Alternative C.   

Table 2.7-5 presents the combined day-to-day and LFE military training activity under Modified 
Alternative C. Training within the PRTC Modified Alternative C MOAs/ATCAAs would be similar to 
current training in the Powder River airspace and the consequences would be comparable to those 
described under Modified Alternative A including low-level overflight frequency with the exception of 
PR-4 MOA and the Gap C MOA.  Military training would include all Modified Alternative C MOAs and 
ATCAAs for low-level to high-altitude combat maneuvering for LFEs, typically 1 to 3 days per quarter, not 
to exceed 10 days per year.   

4.1.3.3.3 CIVIL AIRSPACE USAGE 

Victor Airways 

Impacts to Victor Airways on the central and west sides of the proposed PRTC airspace would be 
comparable to those described for Modified Alternative A.  The PR-4 ATCAA would be above FL180 for 
Modified Alternative C and V-491 traffic would be able to continue IFR below FL180.  PR-1, PR-2, and 
PR-3 MOA impacts would be as described for Modified Alternative A.  Traffic on Victor Airway V-491 
would not be expected to be impacted by Alterative C.   

If the Modified Alternative C airspace were activated for the duration of the published times of use 
during any day from Monday through Thursday, the total daily number of civilian operations projected 
to be impacted using Table 4.1-3 is estimated to be 80 civil operations. 

Jet Routes 

Jet route should not be expected to be impacted as described for Modified Alternative A.    
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Airports and Airfields 

Modified Alternative C impacts under the PR-1, PR-2, and PR-3 would be as described for Modified 
Alternative A.  This means that impacts to Hardin and Colstrip airports would be as described under 
Modified Alternative A.  During Low MOA activation, IFR traffic would be given priority for arrival or 
departure from airports under the PR-1A, PR-1B, PR-1C, PR-1D, PR-2, or PR-3 MOAs.  The different MOA 
segments could facilitate IFR transit of the airspace by adjusting training flights to other MOA segments.  
Air traffic within the Billings-Miles City-Gillette triangle would be impacted as described for Modified 
Alternative A.   

Modified Alternative C does not include the PR-4 MOA or the Gap C MOA.  This means that airports and 
airfields at Mott, Elgin, Hettinger, Lemmon, McIntosh, and Bison would not be under a Low or High 
MOA.  Traffic to and from these communities could occur under IFR or VFR below FL180 even if the PR-4 
ATCAA were activated.  Traffic into and out of Bismarck, Dickinson, and local smaller airports would not 
be impacted below FL180.  Traffic on V-491 between Dickinson and Rapid City under the Gap C ATCAA 
and the Gateway ATCAA would be able to transit the area IFR or VFR below FL180 even when the ATCAA 
was activated.  This could result in some pilots flying at less efficient altitudes than desired.  Table 4.1-3 
summarizes civilian traffic affected  under Modified Alternative C.   

Communication with ATC and/or Ellsworth AFB would be required by pilots operating from these 
airfields to ascertain the activation status of the PR-4 ATCAA or of Modified Alternative C MOAs if flight 
plans took them through the PRTC.  This communication and the altitude limitation of FL180 during PR-4 
ATCAA activation would be the primary impacts to the eastern side of the airspace.   

4.1.3.3.4 OTHER CIVILIAN USE 

Commercial Carriers 

Commercial carriers operating on the eastern side of the airspace under the PR-4 ATCAA would be able 
to fly IFR below FL180 during the time the PR-4 ATCAA was activated.  Commercial carriers using V-491 
would also be able to fly below FL180 during the time that the PR-4 ATCAA was activated.  This altitude 
limitation could result in some commercial carriers being required to fly at less efficient altitudes than 
would otherwise be desired.  Commercial carriers on the western side of the airspace operating within 
the Billings-Miles City-Gillette triangle would be impacted as described under Modified Alternative A.  
Radio frequency communication and radar coverage limitations throughout the PR-2 and PR-3 
MOA/ATCAAs and along the northern edge of the Modified Alternative C airspace would continue to 
impact aircraft access as described under Modified Alternative A.  This limited radio and radar coverage 
would affect airports and air traffic under or adjacent to the PR-2 and PR-3 MOAs/ATCAAs as well as the 
Gap B MOA/ATCAA. The Air Force would establish recall capabilities for training aircraft prior to 
activation of PR-1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative C. Commercial carriers 
operating in the PR-2 and PR-3 MOAs and on the Gap A and Gap B MOA/ATCAA under Modified 
Alternative C would be impacted as described under Modified Alternative A. Other General Aviation 

Other general aviation throughout the Modified Alternative C MOAs would be impacted as described 
under Modified Alternative A for the PR-1, PR-2, PR-3, and associated Gap MOA/ATCAA.  This includes 
the inability to transit an activated MOA IFR.  IFR arrivals and departures to airports under an active 
airspace would be accomplished by temporarily relocating training aircraft to allow for IFR vectoring.  
Limitations on radio communication, the need to contact ATC to determine real-time MOA conditions, 
and uncertainty regarding where and when low-level B-1 training would occur within a Low MOA during 
published times of use would impact general aviation.  Under Modified Alternative C, the PR-4 and Gap 
C MOAs would not be created and all general aviation activities under PR-4 and Gap C ATCAAs would 
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continue below FL180 as under existing conditions.  Modified Alternative C aerial application and 
skydiver/glider impacts within the PR-1, PR-2, and PR-3 MOAs would be as described for Modified 
Alternative A.  Aerial applications and other agricultural operations under the Modified Alternative C PR-
4 ATCAA or Gap C ATCAA would not be impacted.  Skydiving and glider activity, where it occurs under 
the PR-4 ATCAA, would not be impacted at altitudes below FL180.   

Weather modification programs under the Modified Alternative C PR-4 ATCAA below FL180 would not 
be impacted.  Weather modification activities where they occur within the PR-1, PR-2, or PR-3 MOAs 
would be as described for Modified Alternative A.  Additional communication would be required to 
coordinate with weather modification programs.  Military training pilots would be briefed where 
weather modification activity could occur and would use see-and-avoid techniques to work with 
weather modification activities.  Activity below FL180 would not be impacted under the PR-4 ATCAA.  
Any weather modification or similar activities in PR-1, PR-2, PR-3, or associated Gap MOAs and ATCAAs 
would be affected as described for Modified Alternative A. 

Emergency and Related Services 

Emergency services, including life flight, fire support, and other emergency support, would be treated 
the same under Modified Alternative C as under Modified Alternative A.  Such emergencies would 
require communication with ATC and adjustment in Air Force training and other activities to allow for 
the emergency.  That adjustment could include relocating to another airspace or canceling missions and 
returning to base, depending upon the extent of the emergency.  Related services include natural 
resource photography and monitoring, which would be conducted during specific times under specific 
meteorological conditions.  The Air Force would work with the appropriate agencies to schedule MOAs 
and training activities in support of these ongoing monitoring operations.   

4.1.3.3.5 FAA AIRSPACE USAGE DATA 

Air traffic below FL180 in the Modified Alternative C PR-1, PR-2, and PR-3 MOAs would be the same as 
described for Modified Alternative A.  Traffic in the Bismarck-Faith-Dickinson area below FL180 would 
not be impacted by the activation of the PR-4 ATCAA.  This means that Mott, Elgin, Hettinger, Lemmon, 
McIntosh, and Bison under the PR-4 ATCAA would continue to support IFR traffic within and transiting 
the airspace below FL180.   

Table 4.1-3 contains the estimated number of civilian flights impacted in the MOAs if all MOAs were 
active during a normal training day.  FAA data, reported public airport operations, and estimated private 
airfield operations result in an estimated 80 civilian operations impacted for Modified Alternative C.  
Impacts would be as described under Modified Alternative A. 

4.1.3.3.6 LFE IMPACTS 

Modified Alternative C LFE impacts in the ATCAAs would be as described for Modified Alternative A.  
Table 4.1-4 presents the estimated Modified Alternative C MOA LFE impacts.  An average LFE day under 
Modified Alternative C would impact an estimated 74 civilian operations (see Table 4.1-4).  The LFE 
ATCAA impacts would be the same as those described for Modified Alternative A with the exception that 
LFE training below FL180 would not occur beneath the PR-4 or Gap C ATCAAs.  Impacts to civil traffic 
during an LFE day would be comparable to those described for Modified Alternative A in 
Section 4.1.3.1.6 and could include re-routing, ground holds, rescheduling, or flying VFR through an 
active MOA. 
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4.1.3.3.7 DECONFLICTION MEASURES 

The Air Force would employ the same measures listed in Section 2.3 to aid with deconfliction and 
address impacts. 

4.1.3.4 NO ACTION 

Under the No-Action Alternative, no change in baseline conditions would occur.  The 28 BW and 5 BW 
would continue to conduct B-1 and B-52 flight training in the Powder River A/B MOAs, and Powder 
River, Gateway, Crossbow, and Black Hills ATCAAs as permitted under the existing letter of agreement.  
This means that Powder River A and B MOA effects would be comparable to those described for 
Modified Alternative A PR-2.  Existing conditions have an estimated 24 civil flights affected under PR-2. 
Annual sortie-operations in the existing Powder River MOAs/ATCAAs would be expected to occur as 
under projected baseline conditions.  Chaff and flares are not authorized and would not be employed in 
the airspace.  Supersonic activities are unauthorized in the MOAs/ATCAAs and would not be conducted. 
The existing airspace is not of adequate size to support LFEs training for real-world conditions. The 
structure and management of Powder River A/B MOAs and associated ATCAAs would continue to 
provide limited and not realistic training to the aircrews of the 28 BW and 5 BW 

4.2 NOISE 

4.2.1 METHODOLOGY  
Subsonic and supersonic noise levels were calculated for each PRTC alternative using approved noise 
metrics and approved Air Force noise level calculation methodologies.  Subsonic aircraft noise levels 
referenced in this section were calculated using the computer programs SEL_CALC and MR_NMAP. 
Supersonic noise levels were calculated using the programs PCBOOM and BOOMAP.  Noise metrics, 
impact calculation methodologies, and studies relevant to estimation of noise impacts are discussed in 
greater detail in Appendix I. 

4.2.2 ISSUES AND CONCERNS 

Specific issues and concerns about aircraft noise and sonic booms that were identified during the EIS 
process included the following: 

• Annoyance, startle effect, and activity interference associated with subsonic and supersonic 
aircraft overflights  

• Interference with sleep resulting from late-night overflights and/or day-time overflights (for day-
time sleepers, such as night shift workers at the Colstrip power plant) 

• Speech interference 

• Learning interference 

• Health impacts 

• Land uses including hunting, fishing, recreation and outdoor activities, such as rock climbing, 
agricultural activities 

• Safety impacts associated with livestock operations such as calving, branding, and weaning 
and/or reactions of domesticated animals to noise (e.g., stampedes, horses bucking)  

• Impacts to structures  
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• Interference with tribal ceremonies and culturally-sensitive sites such as Devils Tower, Wind 
Cave, and Bear Butte  

• Socioeconomics and rainfall 

• Stress effects on task performance 

• Disrupting the natural quiet of the area  

• Impacts to domestic and wild animals (such as dogs, deer, etc.), including threatened and 
endangered species in the ROI (such as sage grouse and several species of raptors)  

4.2.3 ENVIRONMENTAL CONSEQUENCES 

This section explains the environmental consequences from aircraft overflights.  The PRTC would be 
capable of supporting a higher number of Ellsworth AFB and Minot AFB training sorties, as well as LFEs 
not to exceed 10 days per year that would include approximately 20 aircraft of various types.   

4.2.3.1 MODIFIED ALTERNATIVE A  – THE PROPOSED ACTION 

As described in Section 2.5.2, Airspace Operations, the Modified Alternative A would involve 
replacement of the existing Powder River airspace with the larger PRTC.  The total number of sortie-
operations flown in the proposed PRTC would be greater than had previously been flown in the Powder 
River airspace and supersonic flight would be allowed during LFEs, subject to altitude restrictions, not to 
exceed 10 days per year.   

4.2.3.1.1 SUBSONIC NOISE 

The analysis addressed operations of all aircraft expected to use the proposed PRTC airspace including 
Ellsworth-based B-1 aircraft, Minot-based B-52 aircraft, and transient aircraft from numerous other 
installations.  Section 3.2.3.1 describes subsonic noise.  Noise impacts were calculated by comparing 
estimated day-night average sound levels (DNLs) for each alternative against baseline noise levels, as 
described in Section 3.2.3.  Potential effects of noise are diverse and several categories of noise impacts 
are discussed in this section, as well as in sections of this Final EIS (FEIS) devoted to other resource areas 
(such as Sections 4.6, Biological Sciences; 4.7, Cultural and Historic Resources; 4.8, Land Use; 4.9, 
Socioeconomics; and 4.10, Environmental Justice).   

4.2.3.1.2 SUPERSONIC NOISE ANALYSIS 

The sonic boom environmental effects under Modified Alternatives A, B, and C have been computed for 
the not more than 10 days per year of LFEs.  The analysis is based on the entire airspace being used, 
with opposing forces typically staging in PR-1A/B/C/D at one end, and PR-4 at the other, then 
proceeding in general west to east and east to west direction and conducting combat primarily in PR-2 
and PR-3.  While the entire airspace is modeled, it is expected that the central portion in PR-2, PR-3, and 
Gap B MOAs would experience more supersonic activity than the east or west ends, as this is where the 
opposing forces would most often be expected to engage. 

Two general types of supersonic operations are proposed.  One is air combat by fighter aircraft.  During 
the not more than 10 days of LFEs, this would involve up to 100 sorties of transient aircraft, consisting of 
primarily F-16s and would be expected to include other military fighter aircraft such as the F-22.  The 
second type of operation is evasive maneuvers by B-1 aircraft.   
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4.2.3.1.3 FIGHTER SUPERSONIC OPERATIONS 

Fighter aircraft may attain supersonic speeds during LFE air combat training events.  This can occur as 
aircraft approach an engagement, at times during an engagement, and during break at the end of an 
engagement.  The events tend to occur in an elliptical region centered along a line between setup 
points.  The ellipses, presented in Figure 4.2-1, provide a general indication of where supersonic activity 
will occur; portions of the ellipses outside of the proposed SUA would not be used during supersonic 
training.  The cumulative sonic boom exposure is modeled by BOOMAP, a statistical model based on 
long term sonic boom monitoring in a number of airspaces.  BOOMAP has been run for 100 sorties per 
year, consisting of a 50/50 mix of F-16 and F-22 aircraft.  To account for the expected higher activity in 
the central portion, operations were modeled with three overlapping maneuver ellipses.  Sixty percent 
of operations were placed in a central ellipse that covers PR-2 and PR-3 and Gap B, and parts of adjacent 
airspace units.  The other two ellipses, each with 20 percent of operations, are at the west and east 
ends.  Where sonic booms are experienced can depend on various factors, including the speed, 
configuration, altitude, and attitude of the aircraft as well as meteorological conditions. As a result, a 
sonic boom may propagate beyond the area of combat training. Since lightning is a supersonic event 
which has a sonic boom (i.e., thunder), aircraft-caused sonic booms on the periphery of an airspace may 
be experienced as low rolling thunder and may not be recognized as aircraft-caused.  Figure 4.2-1 shows 
ellipses which could result in such effects outside the proposed PRTC airspace.  

The calculated boom environment, as C-weighted Day-Night Average Sound Level (CDNL), and numbers 
of booms per year for each airspace unit, are shown in Table 4.2-4.  The maximum CDNL in the center of 
the airspace is 36 C-weighted decibel (dBC), where there would be a calculated six booms from fighters 
per year.  The calculated six booms would occur during quarterly LFE and would be spread over 10 days 
per year for a period of 1 to 3 days each.   

Application of the BOOMAP model resulted in a calculated one to two booms experienced at any given 
location under PR-2 and PR-3 and Gap B, and parts of adjacent airspace units during each LFE.  The 
boom environment away from the center would be less, about 10 decibels (dB) lower and one tenth as 
many booms near the edge.  There is a calculated 10% to 20% chance that, during each LFE, a boom 
from a fighter would be heard near the edge of the airspace. 
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Figure 4.2-1.  Supersonic Maneuver Ellipses  
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4.2.3.1.4 B-1 SUPERSONIC OPERATIONS 

Supersonic events by the B-1 are expected to consist of evasive dashes.  If pursued by an opposing 
fighter, the B-1 would accelerate to supersonic speed, and then decelerate after the fighter gives up 
pursuit.  During LFEs, over a total of not more than 10 days, 1 to 3 days per quarter, an estimated 
60 such operations per year would be expected, with supersonic duration of about 30 seconds for each 
operation.  Details of the maneuver vary and particularly depend on whether the aircraft dives or 
remains at constant altitude.  Two maneuver profiles have been analyzed, which bracket the expected 
range of expected maneuvers in terms of intensity of sonic boom impacts.  Sonic booms from these 
maneuvers have been computed using PCBOOM. 

• Profile 1, where the aircraft dives at a 5 degree angle, beginning around 25,000 feet MSL.  It 
exceeds Mach 1 at 23,500 feet, and reaches a maximum speed of Mach 1.1 30 seconds later.  It 
then decelerates, falling below Mach 1 before reaching 20,000 feet MSL.  Deceleration from 
Mach 1.1 to 1.0 takes about 5 seconds. 

• Profile 2, where the aircraft accelerates in level flight at 25,000 feet MSL.  Acceleration from 
Mach 1.0 to 1.05 takes about 30 seconds.  Deceleration back to Mach 1 takes 2 to 3 seconds. 

One aspect of these maneuvers is that they involve low supersonic Mach numbers.  A sonic boom will 
reach the ground only if the aircraft speed exceeds a cutoff Mach number that is usually greater than 1.  
For level flight at 25,000 feet MSL in the standard atmosphere with ground elevation at 4,000 feet MSL 
the cutoff Mach number is 1.08.  Under standard conditions, Profile 2 booms would not reach the 
ground, and only part of Profile 1 booms would reach the ground.  The atmosphere varies, however, and 
this variation is important in determining cutoff conditions.  A tail wind at altitude reduces the cutoff 
Mach number, increasing propagation to the ground, while a headwind at altitude increases the cutoff 
Mach number, reducing propagation to the ground.  Variations in the atmosphere were accounted for 
by analyzing calendar year 2009 wind data at 25,000 feet for Rapid City, SD, the nearest reporting 
station (NOAA 2009).  Table 4.2-1 shows the percent of time that wind speed was in various ranges.  
These data are based on all 731 upper air soundings conducted in the year. 

Table 4.2-1.  Distribution of Wind Speed at FL250  
Wind Speed, knots Percent of Time 

0–10 2.8 

10–20 9.0 

20–30 12.3 

30–40 19.3 

40–50 17.6 

50–60 11.6 

60–70 11.1 

70–80 6.3 

80–90 4.2 

90–100 3.4 

100–110 1.1 

110–120 0.7 

120–130 0.4 

Wind direction varies, as does the flight direction for the evasion maneuver.  Allowing for this difference 
in direction, a distribution of head/tail winds was prepared.  PCBOOM was run for each head/tail wind 
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speed range to obtain square miles exposed to various boom overpressures.  The areas from each 
footprint were weighted by the percent time for the wind, to obtain square miles per boom.  The final 
areas were then scaled by 60 operations per year and the area of the airspace to obtain the probability 
of a boom impacting any particular location in each year.  For this analysis, all B-1 supersonic events 
were assumed to take place in the central portion of the airspace, PR-3, PR-4 and Gap B, and booms 
were modeled as occurring anywhere in that region.  Table 4.2-2 shows the annual probability of boom 
exceeding various levels for each of the two profiles.  For comparison, the probability of fighter boom in 
the center of the airspace is shown.   

Note that the occurrence of B-1 booms is rare, both as compared to fighter booms and on an absolute 
basis.  The probability of a person anywhere on the ground under this airspace experiencing a B-1 boom 
is about once every six years, as compared to an average of six fighter booms per year toward the center 
of the airspace.  Some B-1 supersonic operations may occur outside of the central portion of PRTC, so 
actual probabilities would be slightly lower than those presented in Table 4.2-2, and there would be 
some (at a lesser rate) in the other regions.   

Table 4.2-2.  Probability (per year) of Sonic Boom at Any Given Location 
Near the Center of PRTC 

PSF 
B-1 Profile 1 

(Dive Maneuver) 
B-1 Profile 2 

(Level Acceleration) 
Fighter Aircraft 

(Air Combat Maneuvering) 
0 0.1689 0.1433 6.0000 
1 0.0999 0.0185 1.1234 
2 0.0448 0.0022 0.3876 
3 0.0136 0.0006 0.1782 
4 0.0086 0.0002 0.0955 
5 0.0065 0.0001 0.0565 
6 0.0054 0.0001 0.0358 
7 0.0050 0.0000 0.0238 
8 0.0042 0.0000 0.0165 
9 0.0024 0.0000 0.0118 

10 0.0014 0.0000 0.0087 
11 0.0009 0.0000 0.0065 
12 0.0006 0.0000 0.0050 
13 0.0004 0.0000 0.0039 
14 0.0003 0.0000 0.0031 
15 0.0002 0.0000 0.0025 
16 0.0000 0.0000 0.0020 

The average boom, when a boom is heard, will be 1.6 pounds per 
square foot (psf) for B-1 Profile 1, 0.7 psf for B-1 Profile 2, and 
0.8 psf for fighters.  Louder booms would be heard less frequently.  
Approximately 1,300 acres (2 square miles) could experience a sonic 
boom of 4.0 psf and smaller acreage could experience a higher focus 
boom.  A boom of 5.0 psf or greater would be heard an average of 
once every 150 years for B-1 Profile 1 and an average of once every 
17 years from fighters.  Fighter booms away from the airspace 
would be less frequent, as discussed in Section 4.2.3.4.  The 
likelihood of significant damage from a sonic boom is thus very low, 
although it could occur.  Any claims from Air Force-related damage 
would begin by contacting Ellsworth AFB Public Affairs. 

 
Communities in northeast WY, such 
as Sundance, and west central SD 
are under the Gateway ATCAA 
where supersonic training could 
occur during LFEs. 
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The cumulative exposure from B-1 supersonic operations is smaller than that from fighters.  CDNL for 
B-1 exposures in Table 4.2-2 is 26 dBC for Profile 1 and 16 dBC for Profile 2.  Combining 26 dBC with the 
36 dBC fighter exposure yields a total of 36.4 dBC.  The cumulative CDNL values in Tables 4.2-4, shown 
to the nearest dB, are the same for the total environment as for fighters alone. 

Expected Supersonic Events 

The majority of the estimated 6 sonic booms during the not more than 10 days of LFEs would be 
primarily the result of fighter aircraft.  For the purposes of this analysis, the number of expected sonic 
booms to be experienced at any given location is rounded up to approximately ten per year, or one per 
LFE day.  Table 4.2-4 lists the maximum CDNL and number of sonic boom events expected to occur each 
year under each of the proposed airspace units, including sonic booms generated by both B-1 and 
transient fighter aircraft. 

4.2.3.1.5 NOISE IMPACT ANALYSIS 

Several categories of noise impacts that could potentially be associated with the Proposed Action are 
discussed below.   

Annoyance 

Annoyance is a common response to noise.  An individual’s response to noise is impossible to predict 
accurately and depends on several acoustic and non-acoustic factors including, but not limited to, how 
the individual feels about the noise source and the activity the person is engaged in at the time the 
noise occurs (Newman and Beattie 1985).  Extensive social surveys have found that the percentage of 
exposed populations that become “highly annoyed” after being exposed to a particular time-averaged 
noise level is predictable.  This relationship has been studied for both the A-weighted DNL metric used 
to describe subsonic aircraft noise levels and CDNL used to describe impulsive noise events such as sonic 
booms (Schultz 1978; Finegold et al. 1994; Stusnick et al. 1992; Committee on Hearing Bioacoustics and 
Biomechanics 1981).  The findings of these studies are summarized in Table 4.2-3.  The projected CDNL 
under the PRTC MOAs is calculated to be 36 dBC. 

Table 4.2-3.  Relation Between Noise Level Metrics DNL 
and CDNL and Annoyance 

DNL  CDNL 
Average Percent Population 

Highly Annoyed 
45 42 0.83 
50 46 1.66 
55 51 3.31 
60 56 6.48 
65 60 12.29 

Source:  Finegold et al. 1994; Stusnick et al. 1992; Committee on Hearing Bioacoustics and 
Biomechanics 1981 

The Air Force-approved noise models MR_NMAP, PCBOOM, and BOOMAP were used to model noise 
impacts associated with subsonic and supersonic operations, respectively.  Table 4.2-4 shows subsonic 
and supersonic aircraft noise levels under baseline conditions and the Modified Alternative A.  Wherever 
ATCAA airspace overlies MOA airspace, noise generated in the MOA airspace dominates overall noise 
levels such that noise generated by aircraft operations in the ATCAA would not quantitatively add to the 
overall Onset-Rate Adjusted Monthly Day-Night Average Sound Level (DNLmr) in areas beneath the 
airspace. 
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Table 4.2-4.  Existing and Modified Alternative A Military Aircraft Noise Levels 

Proposed 
Airspace 

Existing Special 
Use Airspace 

EXISTING
 1 MODIFIED ALTERNATIVE A 

DNLmr 

Number of 
events/day 
SELr > 65 dB CDNL 

Sonic 
Booms 

Per Year DNLmr 

Number of 
events/day 
SELr > 65 dB  

Center of 
Airspace 

CDNL 

Sonic 
Booms 

Per 
Year 

PR-1A 
MOA/ATCAA 

None <45 - - - 46a 0.1 
20 0.63 

PR-1B 
MOA/ATCAA 

None <45 - - - 46a 0.4 

PR-1C 
MOA/ATCAA 

None <45 - - - <45a 0.1 
30 2.43 

PR-1D 
MOA/ATCAA 

None <45 - - - 48a 1.3 

Gap A 
MOA/ATCAA 

None <45 - - - <45a 0.1 34 3.6 

PR-2 
MOA/ATCAA 

Powder River A 
MOA/Powder 
River ATCAA 

49 0.6 - - 47a 0.5 36 6 

Powder River B 
MOA/ Powder 
River ATCAA 

49 0.8 - - 47a 0.5 36 6 

Gateway ATCAA <45c 0.4 - - 47a 0.5 36 6 
None <45 - - - 47a 0.5 36 6 

Gap B 
MOA/ATCAA 

None <45 - - - <45a 0.1 35 4.8 

PR-3 
MOA/ATCAA 

None <45 - - - 46a 0.3 31 3.6 

Gap C 
MOA/ATCAA 

None <45 - - - <45a 0.1 34 3.6 

PR-4b 
MOA/ATCAA 

None <45 - - - <45a 0.4 32 2.4 

Gateway East 
ATCAA 

None <45 - - - <45c <0.1 29 1.2 

Gateway West 
ATCAA 

Gateway ATCAA <45c 0.4 - - <45c 0.3 25 0.6 
None <45 - - - <45c 0.3 25 0.6 

Notes:     1.    Estimated baseline noise levels under airspace. See Table 3.2-2, Estimated Baseline Noise Levels Under  
 Airspace. 
 a. Dominated by aircraft operations in the MOA; overlying ATCAA noise contributions do not add to overall DNLmr 

noise level beneath the SUA. 
 b. PR-4 High MOA only.   
 c. Calculated military aircraft noise is below 45 dB, which is similar to the DNL for ambient sound.  

Neither the DNLmr nor the CDNL associated with PRTC training would be above 55 DNL or 52 CDNL  
for any airspace.  Decreases in DNLmr would occur in areas beneath existing Powder River MOAs.  
Increases would occur in areas not located beneath existing MOAs, where noise is estimated to be 
below DNL 45 dB. A DNL increase in excess of 5 dB would be expected to be noticed by residents and 
could be perceived as a significant increase in noise by residents or visitors.  In areas where the DNLmr is 
less than 45 dB, noise from individual aircraft over flights would be noticed, but less than 1 percent of 
the populations would be expected to become highly annoyed (Schultz 1978; Finegold et al. 1994). 
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Table 4.2-4 compares noise conditions anticipated for the Modified Alternative A with the existing 
Powder River A and B MOAs (PR-2) and the areas underlying the proposed airspace. Under PR-2, the 
DNLmr noise level would decrease by 2 dB from 49 dB to 47 dB in areas beneath this currently existing 
MOA.  This decrease in noise level would occur because the total area of airspace across which air 
operations would be spread consists of a larger volume of airspace than under projected baseline 
conditions.   

The number of overflights per day exceeding Sound Exposure Level (SEL) of 65 dB would decrease by 0.1 
from 0.6 to 0.5.  This means that 5 out of 10 days there would be overflights which would exceed  
65 dB SEL.  These overflights would occur randomly and could be anywhere in the airspace. An average 
approximately one sonic boom during each LFE day could be experienced at any given location beneath 
the airspace where no sonic booms have been experienced in recent years and CDNL would be 36 dBC.  
The sonic booms would typically be distant thunder-like sound.  The sharp crack-crack experienced by a 
receptor directly in the line of the air pressure change would be infrequent at any given location.  An 
estimated one to two booms could be experienced at any given location under the airspace during LFEs 
from fighter and B-1 flight operations. B-1 sonic booms could be heard, on average, once every six years 
at any given location in the airspace, with an average amplitude of 1.6 psf.  Each boom could result in 
approximately 1,300 acres experiencing an overpressure of 4 psf or greater.  Sonic booms could result in 
annoyance to persons exposed to the boom and focused booms (concentration of sonic boom energy) 
could result in damage to structures within the area of focus.  

Noise levels beneath the Gateway East and West ATCAAs would remain below 45 dB DNLmr.  The 
increased number of aircraft overflights, especially during LFEs, could be noticed by, and may be 
annoying to, some residents.  However, the average noise level would remain below the 
U.S. Environmental Protection Agency (USEPA) identified level of 55 dB DNL as the threshold below 
which adverse impacts would not be expected to occur.  Single event overflights exceeding 65 dB SEL 
would decrease to approximately 0.3 per day, or approximately 1 overflight every four days.  The 
number of sonic booms would be approximately one per year and CDNL in each airspace unit would be 
as shown in Table 4.2-4. 

Table 4.2-5 lists the number of overflight events per day with Onset Rate-Adjusted Sound Exposure Level 
(SELr) above 65, 75, and 85 dB that a person located in several representative locations would be likely 
to hear under baseline conditions and Modified Alternative A.  The locations selected for analysis are 
shown in Figure 3.2-3.  The number of events exceeding a SELr of 65 dB per day would be between <0.1 
and 0.5 at all locations studied, except for location 8, which would be 1.3 events per day.  Table 4.2-6 
shows how many days would be between overflights at the varying noise thresholds at each 
representative location.  For example, at Inyan Kara, an overflight of 65 dB SEL would be experienced 
approximately every 2 days under baseline, or existing, conditions and would occur less frequently or 
approximately once every 4 days under Modified Alternative A.   
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Table 4.2-5.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB SEL) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative A  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day  

Exceeding Threshold  

Estimated Number of 
Events Per Day  

Exceeding Threshold 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

2 Devils Tower National 
Monument 2 

Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.5 0.2 <0.1 

3 Little Bighorn Battlefield 
National Monument 3 None PR-1C 

MOA/ATCAA n/a n/a n/a 0.2 0.1 <0.1 

4 Bear Butte None Gateway West 
ATCAA n/a n/a n/a 0.3 0.1 <0.1 

5 Thunder Basin National Forest 
(northern section) None PR-2 

MOA/ATCAA n/a n/a n/a 0.5 0.2 <0.1 

6 Thunder Basin National Forest 
(southern section) 

Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

7 Black Hills National Forest Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

8 Custer National Forest 
(western section) None PR-1D 

MOA/ATCAA n/a n/a n/a 1.3 0.6 0.3 

9 Custer National Forest (central 
section) 

Powder River 
A MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.5 0.2 <0.1 

10 Custer National Forest 
(southeastern section) 

None Gateway West 
ATCAA n/a n/a n/a 0.3 0.1 <0.1 

11 Little Missouri National 
Grassland 

None PR-3 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

12 Grand River National Grassland None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

13 Crow Indian Reservation (Crow 
Agency, MT) 

None PR-1C 
MOA/ATCAA n/a n/a n/a 0.1 0.1 <0.1 

14 Northern Cheyenne Indian 
Reservation (Lame Deer, MT) 

None PR-1D 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

15 Standing Rock Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

16 Cheyenne River Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

17 Hardin, MT None PR-1A 
MOA/ATCAA n/a n/a n/a 0.1 0.1 <0.1 

18 Colstrip, MT None PR-1B 
MOA/ATCAA n/a n/a n/a 0.5 0.3 <0.1 

19 Broadus, MT 4 Powder River 
A MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.6 0.3 <0.1 

20 Ekalaka, MT None PR-2 
MOA/ATCAA n/a n/a n/a 0.6 0.3 <0.1 

21 Baker, MT None PR-3 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

22 Elgin, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

23 Bowman, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

continued on next page… 
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Table 4.2-5.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB SEL) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative A  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day  

Exceeding Threshold  

Estimated Number of 
Events Per Day  

Exceeding Threshold 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

24 Bison, SD None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

25 Buffalo, SD None Gap B 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

26 Sundance, WY Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

27 Belle Fourche, SD Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

Notes: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units. 

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL (for Modified Alternative A, avoidance area is raised to 5,000 feet AGL). 
 4. Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL 
 

Table 4.2-6.  Number of Days between Overflight Events at Varying Sound 
Exposure Level (SEL) Thresholds 

ID# General Description 
Baseline 
Airspace 

Baseline Number  
of Days Between 

Events 
Proposed 
Airspace 

Estimated Number 
of Days Between 
Overflight Events  

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

1 Inyan Kara Mountain Gateway ATCAA 2 7 rare1 Gateway West 
ATCAA 4 7 rare1 

2 Devils Tower National 
Monument Gateway ATCAA 2 7 rare1 Gateway West 

ATCAA 2 5 rare1 

3 Little Bighorn Battlefield 
National Monument None n/a n/a n/a PR-1C 

MOA/ATCAA 5 8 rare1 

4 Bear Butte None n/a n/a n/a Gateway West 
ATCAA 4 7 rare1 

5 Thunder Basin National Forest 
(northern section) None n/a n/a n/a PR-2 

MOA/ATCAA 2 4 80 

6 Thunder Basin National Forest 
(southern section) Gateway ATCAA 2 7 rare1 Gateway West 

ATCAA 4 7 rare1 

7 Black Hills National Forest Gateway ATCAA 2 7 rare1 Gateway West 
ATCAA 4 7 rare1 

8 Custer National Forest 
(western section) None n/a n/a n/a PR-1D 

MOA/ATCAA 1 2 4 

9 Custer National Forest 
(central section) 

Powder River A 
MOA 2 4 33 PR-2 

MOA/ATCAA 2 4 80 

10 Custer National Forest 
(southeastern section) None n/a n/a n/a Gateway West 

ATCAA 4 7 rare1 

11 Little Missouri National 
Grassland None n/a n/a n/a PR-3 

MOA/ATCAA 3 6 81 

continued on next page… 
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Table 4.2-6.  Number of Days between Overflight Events at Varying Sound 
Exposure Level (SEL) Thresholds 

ID# General Description 
Baseline 
Airspace 

Baseline Number  
of Days Between 

Events 
Proposed 
Airspace 

Estimated Number 
of Days Between 
Overflight Events  

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

12 Grand River National Grassland None n/a n/a n/a PR-4 
MOA/ATCAA 3 5 54 

13 Crow Indian Reservation 
(Crow Agency, MT) None n/a n/a n/a PR-1C 

MOA/ATCAA 8 15 166 

14 Northern Cheyenne Indian 
Reservation (Lame Deer, MT) None n/a n/a n/a PR-1D 

MOA/ATCAA 3 5 962 

15 Standing Rock Indian 
Reservation None n/a n/a n/a PR-4 

MOA/ATCAA 3 5 54 

16 Cheyenne River Indian 
Reservation None n/a n/a n/a PR-4 

MOA/ATCAA 3 5 54 

17 Hardin, MT None n/a n/a n/a PR-1A 
MOA/ATCAA 8 17 104 

18 Colstrip, MT None n/a n/a n/a PR-1B 
MOA/ATCAA 2 4 36 

19 Broadus, MT Powder River A 
MOA 2 4 33 PR-2 

MOA/ATCAA 2 3 30 

20 Ekalaka, MT None n/a n/a n/a PR-2 
MOA/ATCAA 2 3 27 

21 Baker, MT None n/a n/a n/a PR-3 
MOA/ATCAA 3 6 89 

22 Elgin, ND None n/a n/a n/a PR-4 
MOA/ATCAA 3 5 54 

23 Bowman, ND None n/a n/a n/a PR-4 
MOA/ATCAA 3 5 54 

24 Bison, SD None n/a n/a n/a PR-4 
MOA/ATCAA 3 5 54 

25 Buffalo, SD None n/a n/a n/a Gap B 
MOA/ATCAA 19 37 620 

26 Sundance, WY Gateway ATCAA 2 7 rare1 Gateway West 
ATCAA 4 7 rare1 

27 Belle Fourche, SD Gateway ATCAA 2 7 rare1 Gateway West 
ATCAA 4 7 rare1 

1. Overflight occurrences described as rare may happen less frequently than once every 100,000 days.  
 

The number of overflight events per day with Maximum Sound Level (Lmax) above 65, 75, and 85 dB that 
a person located in several representative locations would be likely to hear under baseline conditions 
and under Modified Alternative A is shown in Table 4.2-7.  At all of the locations studied, the number of 
events exceeding an Lmax of 65 dB per day would between <0.1 and 0.6.  Table 4.2-8 shows how many 
days are between overflight events of 65, 75 or 85 dB Lmax noise level thresholds at each representative 
location.  For example, at Inyan Kara, an overflight of 65 dB SEL would be experienced approximately 
once every 9 days under the Modified Alternative A scenario.  
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Table 4.2-7.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB Lmax) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative A 

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold  

Estimated Number of 
Events Per Day 

Exceeding Threshold  
65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

1 Inyan Kara Mountain Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 0.1 <0.1 <0.1 

2 Devils Tower National 
Monument 2 

Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

3 Little Bighorn Battlefield 
National Monument 3 None PR-1C 

MOA/ATCAA n/a n/a n/a 0.1 0.1 <0.1 

4 Bear Butte None Gateway 
West ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

5 Thunder Basin National Forest 
(northern section) None PR-2 

MOA/ATCAA n/a n/a n/a 0.2 <0.1 <0.1 

6 Thunder Basin National Forest 
(southern section) 

Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 0.1 <0.1 <0.1 

7 Black Hills National Forest Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 0.1 <0.1 <0.1 

8 Custer National Forest 
(western section) None PR-1D 

MOA/ATCAA n/a n/a n/a 0.6 0.24 <0.1 

9 Custer National Forest 
(central section) 

Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.1 0.1 <0.1 0.2 <0.1 <0.1 

10 Custer National Forest 
(southeastern section) None Gateway 

West ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

11 Little Missouri National 
Grassland None PR-3 

MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

12 Grand River National Grassland None PR-4 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

13 Crow Indian Reservation 
(Crow Agency, MT) None PR-1C 

MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

14 Northern Cheyenne Indian 
Reservation (Lame Deer, MT) None PR-1D 

MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

15 Standing Rock Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

16 Cheyenne River Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

17 Hardin, MT None PR-1A 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

18 Colstrip, MT None PR-1B 
MOA/ATCAA n/a n/a n/a 0.2 <0.1 <0.1 

19 Broadus, MT 4 
Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.2 0.1 <0.1 0.3 <0.1 <0.1 

20 Ekalaka, MT None PR-2 
MOA/ATCAA n/a n/a n/a 0.3 <0.1 <0.1 

21 Baker, MT None PR-3 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

22 Elgin, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

continued on next page… 
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Table 4.2-7.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB Lmax) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative A 

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold  

Estimated Number of 
Events Per Day 

Exceeding Threshold  
65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

23 Bowman, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

24 Bison, SD None PR-4 
MOA/ATCAA n/a n/a n/a 0.1 <0.1 <0.1 

25 Buffalo, SD None Gap B 
MOA/ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

26 Sundance, WY Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 0.1 <0.1 <0.1 

27 Belle Fourche, SD Gateway 
ATCAA 

Gateway 
West ATCAA <0.1 <0.1 <0.1 0.1 <0.1 <0.1 

Notes: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units. 

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. (For Modified Alternative A, the avoidance area would be 5,000 feet AGL.) 
 4. Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL 
 

Table 4.2-8.  Number of Days between Overflight Events at Varying Maximum 
Sounds Level (Lmax) Thresholds  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Days Between 

Overflight Events 

Estimated Number of 
Days Between 

Overflight Events  
65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

1 Inyan Kara Mountain 
Gateway 
ATCAA 

Gateway 
West ATCAA 

rare1 rare1 rare1 9 rare1 rare1 

2 Devils Tower 2 
Gateway 
ATCAA 

Gateway 
West ATCAA 

rare1 rare1 rare1 rare1 rare1 rare1 

3 
Little Bighorn Battlefield 
National Monument 3 

None 
PR-1C 
MOA/ATCAA 

n/a n/a n/a 10 10 130 

4 Bear Butte None 
Gateway 
West ATCAA 

n/a n/a n/a 9 rare1 rare1 

5 
Thunder Basin National 
Forest (northern section) 

None 
PR-2 
MOA/ATCAA 

n/a n/a n/a 5 55 186 

6 
Thunder Basin National 
Forest (southern section) 

Gateway 
ATCAA 

Gateway 
West ATCAA 

rare1 rare1 rare1 9 rare1 rare1 

7 Black Hills National Forest 
Gateway 
ATCAA 

Gateway 
West ATCAA 

rare1 rare1 rare1 9 rare1 rare1 

8 
Custer National Forest 
(western section) 

None 
PR-1D 
MOA/ATCAA 

n/a n/a n/a 2 4 209 

9 
Custer National Forest 
(central section) 

Powder 
River A MOA 

PR-2 
MOA/ATCAA 

9 18 65 5 55 186 

continued on next page… 
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Table 4.2-8.  Number of Days between Overflight Events at Varying Maximum 
Sounds Level (Lmax) Thresholds  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Days Between 

Overflight Events 

Estimated Number of 
Days Between 

Overflight Events  
65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

10 
Custer National Forest 
(southeastern section) 

None 
Gateway 
West ATCAA 

n/a n/a n/a 9 rare1 rare1 

11 
Little Missouri National 
Grassland None 

PR-3 
MOA/ATCAA n/a n/a n/a 8 59 250 

12 
Grand River National 
Grassland None 

PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

13 
Crow Indian Reservation 
(Crow Agency, MT) None 

PR-1C 
MOA/ATCAA n/a n/a n/a 17 112 377 

14 
Northern Cheyenne Indian 
Reservation (Lame Deer, MT) None 

PR-1D 
MOA/ATCAA n/a n/a n/a 10 870 rare1 

15 
Standing Rock Indian 
Reservation None 

PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

16 
Cheyenne River Indian 
Reservation None 

PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

17 Hardin, MT None 
PR-1A 
MOA/ATCAA n/a n/a n/a 18 69 38 

18 Colstrip, MT None 
PR-1B 
MOA/ATCAA n/a n/a n/a 4 26 60 

19 Broadus, MT 4 
Powder 
River A MOA 

PR-2 
MOA/ATCAA 6 13 35 4 22 50 

20 Ekalaka, MT None 
PR-2 
MOA/ATCAA n/a n/a n/a 3 19 44 

21 Baker, MT None 
PR-3 
MOA/ATCAA n/a n/a n/a 8 54 337 

22 Elgin, ND None 
PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

23 Bowman, ND None 
PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

24 Bison, SD None 
PR-4 
MOA/ATCAA n/a n/a n/a 7 49 rare1 

25 Buffalo, SD None 
Gap B 
MOA/ATCAA n/a n/a n/a 44 435 1,398 

26 Sundance, WY 
Gateway 
ATCAA 

Gateway 
West ATCAA rare1 rare1 rare1 9 rare1 rare1 

27 Belle Fourche, SD 
Gateway 
ATCAA 

Gateway 
West ATCAA rare1 rare1 rare1 9 rare1 rare1 

1. Overflight occurrences described as rare may happen less frequently than once every 100,000 days.  
 

SLEEP DISTURBANCE 

Several studies have been carried out on the relationship between aircraft noise and behavioral arousals 
or awakenings from sleep.  The results of these studies have often been contradictory and depend on a 
number of situation-specific factors, including but not limited to depth of sleep, background noise levels, 
familiarity with surroundings, and previous exposure to aircraft noise.  As recommended by sleep 
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interference studies, a conservative approach was used in estimating sleep interference impacts for this 
proposed action.   

The USEPA identified an indoor DNL of 45 dB as being necessary to protect against sleep interference at 
a frequency that would be considered problematic (USEPA 1974).  Standard frame homes have an 
outdoor-to-indoor noise reduction of about 20 dB, so an outdoor sound level of 65 dB DNL is an 
appropriate lower threshold for this category of impact (Air Force 1999).  There are some areas 
overflown by the proposed PRTC where home construction may be less than standard and may not 
provide attenuation up to 20 dB.  Under the Proposed Action, noise levels would not exceed 65 dB DNL 
under any of the proposed SUAs.   

In locations where the DNL sound level does not exceed 65 dB, individual overflights may still cause 
awakenings.  The probability of awakening can be approximately predicted based on indoor SEL 
resulting from an aircraft overflight (Federal Interagency Committee on Aviation Noise 1997, Federal 
Interagency Committee on Noise 1992).  When exposed to indoor SEL noise levels of 45 (assumed 
equivalent to 65 dB outdoor noise level), roughly 1 percent of subjects were awakened.  As indicated in 
Table 4.2-4, areas beneath the proposed airspace would experience between less than 0.1 and 
0.4 overflight events exceeding a SEL of 65 dB per day.  Table 3.2-1 lists SELr associated with aircraft 
configurations at various overflight altitudes.  An indoor SEL of 113 dB would be the highest indoor noise 
level expected to occur under the Proposed Action.  This noise level would occur only directly beneath 
the aircraft flight path and only as the result of B-1 maneuvers that make up a small portion of the total 
mission time.  Persons affected by indoor SEL of 113 dB would be expected to be awakened.  Overflight 
noise of this intensity would be expected to occur once or twice per mission.  The relatively low 
population density of the ROI (see Table 3.9-4) would make the occurrence of an overflight maneuver 
impacting a residence rare.  

Sonic booms could be experienced under the airspace an average of once per LFE day, as described in 
Section 4.2.3.1.  CDNL would be well below levels considered compatible with sleeping indoors.  
Individual sonic booms could result in additional awakenings. 

Relatively few aircraft sorties occur during late-night hours (10 p.m. to 7 a.m.) when most people are 
asleep.  People sleeping during the day may be exposed to overflight events exceeding a SEL of 65 dB as 
noted in Table 4.2-4. Each location under the airspace would be expected a noise 65 dB or greater less 
than once a training day on average.   

SPEECH INTERFERENCE 

Speech interference associated with aircraft noise is a primary cause of annoyance to individuals on the 
ground. Noise can interfere with activities that involve listening, such as conversation, watching 
television, and listening to the radio.  Conversation in a normal voice (assumed to be 70 dB) at a distance 
of 2 meters (6.56 feet) can be held with 95 percent sentence intelligibility in a steady noise environment 
of 60 dB (USEPA 1981).  In noise environments exceeding this level, the speaker and listener must either 
move closer together or raise their voices in order to maintain sentence intelligibility.  Aircraft overflight 
noise events nearing or exceeding this level may cause a reduction in sentence intelligibility.  Typical 
noise level reduction values are 15 dB with windows open and 25 dB with windows closed, but vary by 
structure, climate, and noise sources. As an example, an aircraft overflight of 75 dB Lmax would be 
perceived as 60 dB Lmax by persons inside a house with windows open, or as 50 dB Lmax with windows 
closed.  As shown in Table 4.2-8, overflights of 65 dB Lmax would occur less than once per week at 
approximately half of all locations under Modified Alternative A.  Appendix I, Section 4 includes an 
expanded version of Tables 4.2-7 and 4.2-8 that contains data for thresholds of 95 dB Lmax.  Under 
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Modified Alternative A, relatively infrequent noise events of a brief duration could potentially disrupt 
speech.    

EFFECTS ON LEARNING 

It has been demonstrated that chronic exposure of children to high aircraft noise levels, as would occur 
near an airport, may impair learning (Shield and Dockrell 2008).  DNLmr beneath all PRTC airspace units 
would be low enough that schools would be considered a compatible land use.  While intense overflight 
noise events would occur under the Proposed Action, these events would be infrequent (less than one 
per day exceeding 65 dB SEL) and would not be expected to affect the ability of students to learn.  
Teachers have noted that a sudden noise event during a class, whether an overflight or a sonic boom, 
will disrupt the class and require a few minutes to return to academics.  Impacts of noise on children are 
also discussed in Section 4.10, Environmental Justice.   

IMPACTS TO HEALTH (AUDITORY AND NON-AUDITORY) 

Hearing loss is generally defined as the loss of ability of the ear to hear sounds below a specified level.  
Hearing threshold shifts can be permanent or temporary.  The USEPA has established 70 dB for a 
24-hour exposure period as the average noise level standard required to protect 96 percent of the 
population from a permanent threshold shift (USEPA 1978).  Because the DNL is weighted with a 10 dB 
penalty for late-night events, actual un-weighted noise levels experienced would be lower than the DNL 
value reported.  DNLmr beneath the proposed SUAs (listed in Table 4.2-4) would not exceed 70 dB and 
would not be over a long duration.  No long-term permanent threshold shifts would be expected to 
occur as a result of implementation of the Proposed Action.   

Non-auditory noise-induced health impacts on humans (e.g., cardiovascular problems, birth weight 
effects, mortality rates) have not been found to occur at time-averaged noise levels of less than 75 dB.  
No long-term impacts to human health are expected to occur (see additional information on direct 
safety impacts of noise in Section 4.3.2.7, Noise Impacts on Safety). 

LAND USES 

Increases in noise levels do not directly affect land use, but land uses could potentially change in an area 
if noise levels were to make existing land uses untenable or undesirable.  After extensive study of several 
categories of noise impacts (e.g. health, activity interference, annoyance), the USEPA established  
55 dB DNL as the threshold below which adverse impacts would not be expected to occur (USEPA 1974).  A 
DNL value of 65 dB is widely used as the threshold above which residences are not considered to be 
compatible without incorporation of special noise attenuation measures.  This threshold is a compromise 
between acceptable noise and economic practicality.  A primary consideration in establishment of this 
threshold was the USEPA-established goal of maintaining indoor living environments at or below 45 dB.  
Frame homes with some open windows have an outdoor-to-indoor noise reduction of about 20 dB, so an 
exterior level of 65 dB means that 45 dB will be achieved indoors.  Table 4.2-4 demonstrates that all land 
uses under the proposed PRTC MOAs would have outdoor DNL values of 48 dB or below.  Weather 
conditions in the ROI lead most residents to keep windows and doors closed through much of the year, 
so a higher outdoor-to-indoor noise reduction than 20 dB would be expected.  Higher levels of outdoor-
indoor noise attenuation are achieved in houses with heavier construction or with special acoustic design 
features.  Structural noise attenuation does not provide benefits to people while they are out-of-doors. 

Agriculture, rangeland, and open space make up approximately 99% of the area beneath the proposed 
PRTC.  Agriculture (including livestock production) and agriculture-related activities (e.g., harvesting) are 
considered to be fully compatible with noise levels up to 75 dB DNL (Air Force 1999).  Effects of noise on 
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individual livestock species are discussed in Section 4.6, Biological Sciences, and Section 4.9, 
Socioeconomics.  

The ROI supports excellent opportunities for hunting, fishing, and tourism.  These activities may be 
temporarily disrupted by aircraft noise, but disruptions would be relatively infrequent.  It is not expected 
that noise would strongly affect the way in which the area is regarded by potential hunters, fishermen, 
or tourists.  All these activities currently occur under the existing Powder River A and B MOAs where B-1 
aircraft regularly train.  Single event overflights or sonic booms could result in annoyance to individual 
hunters, fishermen, or other recreationalists.  Further discussion of noise and recreational activities is 
included in Section 4.9, Land Use. 

NOISE IMPACTS TO SAFETY 

Safety issues associated with noise are discussed in Section 4.3, Safety.  As discussed in this section, 
noise levels associated with the proposed aircraft training operations, are not expected to result in 
hearing loss or any other human health and safety impacts.   

Horses, cattle, and other large livestock sometimes “spook” at sudden-onset sounds such as the noise 
created by low-altitude, high-speed aircraft.  These reactions can be particularly hazardous to the 
animals and people in close proximity to the animals, such as while the animals are penned in a 
relatively small area during branding and weaning operations.  In the existing Powder River A/B MOAs, 
when notified by a rancher that branding or weaning operations are underway the 28 BW establishes 
temporary avoidance areas to avoid direct overflight.  This practice would continue throughout the 
proposed PRTC airspace.  When contacted, Ellsworth AFB would request locations and timing of noise 
sensitive operations and establish temporary avoidance areas to protect ground assets from low-level 
overflight impacts.  Because sonic booms are affected by meteorological conditions, it is not possible to 
prevent sonic booms from reaching the ground in a specific area during an LFE day, although advance 
knowledge of specific branding times could be included in LFE planning and scheduling. 

Low-altitude aircraft overflights also have the potential to startle people at sensitive times, such as while 
they are driving, riding horses, or rock-climbing.  Any safety hazard associated with this type of startle 
event would be difficult to predict and would be highly dependent on situation-specific factors.  Safety 
procedures associated with usage of explosives for mining are designed to prevent inadvertent 
explosions caused by electronic emissions or vibrations, such as those caused by aircraft overflight.  
Overpressures in open areas could be sufficient to disturb loose rock or other materials.  This could have 
the potential to impact safety (see Section 4.3). Locations under ATCAAs and not under MOAs, such as 
Devils Tower National Monument and Bear Butte, would not be subject to low-level overflights.   

NOISE IMPACTS TO STRUCTURES 

Sonic booms could be experienced at any given location under the proposed airspace an average of 
approximately once per day during the 10 LFE days per year. There would be a potential for sonic booms 
to damage structures or other items as summarized in Table 4.2-9.  At 1 psf, the probability of a window 
breaking ranges from one in a million (Hershey and Higgins 1976) to one in a billion (Sutherland 1990).  
At 10 psf, the probability of breakage is between one in a hundred and one in a thousand (Haber and 
Nakaki 1989).  Damage to plaster is in a comparable range but depends on the condition of the plaster.  
Adobe faces risks similar to plaster, but assessment is complicated by adobe structures being exposed to 
weather, where they can deteriorate in the absence of any specific loads (Sutherland 1989).  Typical 
outdoor structures such as buildings, windmills, radio towers, etc., are resilient and routinely subject to 
wind loads far in excess of sonic boom pressures.  Foundations and retaining walls, which are intended 
to support substantive earth loads, are not typically at risk from sonic booms below 4 psf.  Fighter 
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aircraft flying supersonic between 10,000 and 12,000 feet AGL could produce comparable overpressures 
(Figure 2.6). Fighter aircraft would fly supersonic below FL180 approximately four percent of the time. 
Nearly all the B-1 supersonic events above 20,000 feet MSL would be between 15,000 and 20,000 feet 
AGL.  Table 4.2-10 shows probabilities of booms that exceed various overpressures.  The probability of a 
5 psf boom is about one in 16 years.  As demonstrated in Table 4.2-9, such an overpressure has the 
potential to cause damage to structural and free-standing items such as bric-a-brac.  The Air Force 
follows established procedures for claims against the government in cases where damage is claimed to 
result from sonic booms or other Air Force activities.   

Table 4.2-9.  Possible Damage to Structures from Sonic Booms 
Sonic Boom 

Overpressure  
Nominal (psf) Item Affected Type of Damage 

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 cracks. 
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 
For elements nominally in good condition, failures show that would have 
been difficult to forecast in terms of their existing localized 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 slurry wash in nominally good state; 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) Internal (“party”) walls known to move at 10 psf. 

Greater than 10 Glass Some good window glass will fail when exposed to regular 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 wall-
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 
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Table 4.2-10.  Sonic Boom Peak Overpressures (psf) for 
B-1, F-16, and F-22 Aircraft at Mach 1.2 Level Flight 

Aircraft 
Type1, 4 

Altitude (Feet AGL)2 
10,000 15,000 16,000 21,000 25,000 30,000 40,000 

B-1 10.21 7.21 6.81 5.31 4.51 3.81 3.03 
F-16 4.24 2.95 2.78 2.13 1.78 1.48 1.13 
F-223 5.37 3.75 3.53 2.71 2.27 1.88 1.44 

Notes: 1. Overpressure is at Mach 1.2, straight and level flight; produced using PCBOOM 4 computer program; assumed 
standard U.S. atmospheric conditions.  Boom exposure for fighters was computed with BooMap, which accounts 
for aircraft maneuvers.  B-1 boom exposure was computed using PCBOOM for actual planned maneuvers and 
accounting for atmospheric variability. 

 2. Overpressure values provided here are intended to provide a general picture of overpressures resulting from B-1 
supersonic flight.  Actual overpressure would vary based on maneuvers (climb/descent, turns, accel/decel) and 
specific weather conditions (winds, vertical temperature / pressure profile).  Aircraft maneuvers result in 
concentration of sonic boom energy (“focus booms”) that may exceed overpressure shown here, or defocusing 
that may result in lower overpressures.   

 3. F-15, F-22, and F/A-18 overpressures are comparable. 
 4. B-1 supersonic flight would be limited to 20,000 feet MSL minimum and fighter supersonic flights would be limited 

to 10,000 feet AGL minimum.  Supersonic flights would only be permitted during LFEs. 
 

NOISE IMPACTS TO CULTURAL RESOURCES 

Impacts of noise on cultural resources are discussed in Section 4.7, Cultural and Historic Resources.  
Cultural resources, include several categories of historically or culturally-important structures and sites.  
While many historical structures may have incipient damage and may be more sensitive to intense noise 
impacts than other structures, these structures are routinely currently exposed to loads resulting from 
high winds and other natural forces.  Sonic boom (an estimated one per day for 10 days per year) or 
low-level overflights (an estimated 6 to 9 times per year) could produce overpressures of sufficient 
magnitude to damage historic structures under the airspace. Structures in poor condition may be more 
susceptible to noise impacts. 

Aircraft overflight noise could potentially disrupt Native American tribal or individual activities.  
Consultation with Native American tribes will continue to identify sensitive locations and times where 
temporary or seasonal avoidance areas could be identified. Measures presented in the Programmatic 
Agreement will help forestall potential adverse effects through prior notice, avoidance in time or space 
where feasible, and training of aircrews in the sensitivities concerning traditional or religious properties 
(see Appendix N). Additional discussion on this topic can be found at Section 4.7, Cultural and Historic 
Resources. 

The natural quiet of a cultural or historic site may be one element of its cultural value.  Aircraft 
overflights may disrupt this natural quiet.  Disruptions would be expected to be relatively infrequent and 
would not be expected to affect the way in which most people perceive the area as a whole.  Individuals 
could see the noise or visual intrusion as an annoyance and an impact upon the experience value of the 
historic or cultural site. 

EFFECTS ON SOCIOECONOMICS 

Effects of noise on socioeconomics are discussed in Section 4.9, Socioeconomics.  Concerns were raised 
during the EIS process about how aircraft noise would affect the economy and, especially, the tourism 
industry in the affected area, which centers on hunting, fishing, and sight-seeing.  In the highly unlikely 
event of a sonic boom or low altitude overflight occurring at a critical time in a hunt, the hunter could be 
annoyed.  At levels below 55 dB DNL, aircraft noise would not typically be expected to elicit strong 
community reaction and is generally not considered to be an important factor in determining people’s 
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attitudes towards the area affected by the noise (Committee on Hearing, Bioacoustics, and 
Biomechanics 1977).   

Startle effects from sudden low-level overflight and associated noise was cited as a concern by 
participants in the EIS process.  B-1 or B-52 low-level flight 2,000 feet AGL or below would overfly one-
quarter of a mile each side of the flight path between 2 and 4 percent of the ground area under the 
MOAs each training day.  This means that, on average, any specific location under the airspace could 
expect to be overflown an estimated 6 to 9 times a year (see Section 4.9.3.1.5). Any given location could 
be overflown more or less than average during a year.  Noise and startle effects would be an infrequent 
effect and could be perceived as significant by overflown persons.  The sudden noise, startle effect, 
visual intrusion, and uncertainty of low-level overflight are expected to constitute an adverse effect 
under activated low MOAs. 

During the EIS process, members of the public expressed concern that sonic booms (which could occur 
during LFEs not more than 10 days per year) might interfere with the formation of clouds, thereby 
reducing rainfall and affecting crop production.  Cloud formation depends on the amount of moisture in 
the air, together with local temperature and pressure at the cloud layer.  Aerodynamic loads (lift and 
drag; pressure on the wings) on an aircraft in flight have a localized effect on temperature and pressure.  
These loads are sometimes made visible by local condensation.  The resulting vapor cloud is actually a 
condensation cloud in low-pressure expansion regions.  The effect is transient, reacting to the local 
pressure and returning to normal after the aircraft passes.  The pressure field of an aircraft (either 
subsonic or supersonic) does not remove moisture or change atmospheric conditions and aircraft noise 
under the Proposed Action would not be expected to have any direct or indirect impact on rainfall. 

PERFORMANCE EFFECTS RESULTING FROM NOISE-RELATED STRESS 

Aircraft overflights that would occur under the Proposed Action would have the potential to cause 
startle responses in exposed persons.  Several studies have been conducted on the relationship between 
noise-induced stress and performance loss (see Appendix I).  These studies have found that intermittent 
sounds, such as flyover noise, are more likely to disrupt performance than continuous sounds of the 
same level and that the level of impact is strongly linked to the type of task and the sensitivity of the 
individual performing the work.  A person’s sensitivity to noise is affected by several personal factors 
including conditions such as post-traumatic stress disorder.  Noise events would be infrequent under the 
PRTC airspace with less than 1 event per day exceeding an SEL of 65 dB expected to be experienced at 
any given location.  Although such events could be momentarily startling, they would not be expected to 
substantially impact performance of a specific task or aggravate conditions leading to sustained 
increased noise sensitivity.  

NOISE IMPACTS TO ANIMALS 

The effect of noise on domestic and wild animals was a concern expressed by public commenters.  The 
impact of noise on animals is discussed in Section 4.6, Biological Sciences, Section 4.9, Socioeconomics, 
and Section 4.8, Land Use.   

For domestic animals, public concern generally focuses on adverse effects on the use of, or economic 
value of, the animals.  Approximately 99 percent of the total land area beneath the proposed PRTC is 
open space, rangeland, or agriculture.  Ranchers expressed concern regarding damage that could occur 
if livestock were panicked by noise, low-level visual intrusion, or sonic booms.  Ranchers were 
particularly concerned about the impact of low-level overflights during calving, branding, weaning, or 
other penning operations.  Stampeding of penned livestock after low-level aircraft overflight has been 
known to lead to injury, escape of domestic stock animals, and damage to fences (Air Force 1994).  



Final 
November 2014 

 Powder River Training Complex EIS 
Page 4-50 4.0 Environmental Consequences 

Existing avoidance areas have been established for seasonal ranching activities under the Powder River 
A and B MOAs.  Avoidance areas would be established in the PRTC to reduce the likelihood of physical 
injury to livestock due to initial reactions to overflight noise.  Open communication between ranchers 
and the Air Force would be important to ensuring that appropriate avoidance procedures are enacted.  
When the Air Force knows of such activities, the avoidance areas are part of the aircrew briefing 
described in Section 2.10.4. 

A majority of studies conducted to date have shown little or no effect of aircraft noise on the long-term 
health and productivity of cattle.  After compilation of the results of studies of milk production in cows 
exposed to aircraft overflights, no connection between noise and milk yield was found (Air Force 1994).  
Studies on spontaneous abortions in cattle have been inconclusive, with the majority of studies 
indicating no relationship between aircraft noise and spontaneous abortions (Air Force 1994). 

Horses may exhibit behavioral reactions to aircraft overflights, but typically habituate to the stimulus 
over time (Air Force 1994).  To date, no linkage has been established between aircraft noise and 
spontaneous abortions or other long-term health effects in horses (LeBlanc et al. 1991). 

Studies of aircraft noise effects on weight gain, food intake, and reproduction rates of swine have 
indicated little or no effect.  Exposure of swine to high levels of aircraft noise frequently resulted in 
increased heart rates, hypertension, and electrolyte imbalances, but these effects typically subsided 
after the noise levels were reduced (Air Force 1994). 

Domestic fowl may panic when exposed to sudden, intense aircraft noise and this panic can lead to 
bruising and other damage to the birds, which could reduce marketability (Air Force 1994).  These 
effects are more likely to occur when birds are densely crowded and when they are naïve to aircraft 
noise.  Egg productivity has not been found to be affected by aircraft overflight noise, even when the 
birds were exposed to noise levels of 130 dB (Air Force 1994).   

Domestic dogs and cats may become excited or stressed by aircraft overflight noise.  However, no 
permanent effects on dogs or cats are expected to occur as a result of overflights.  

Response of wild animals to noise differs markedly between species (Manci et al. 1988).  It has been 
found that many species habituate to noise over time (Manci et al. 1988).  Military aircraft operations in 
areas where no military aircraft operations had occurred previously may cause behavioral responses in 
exposed animals (startle response, fleeing the sound source, or becoming temporarily motionless).  
Responses to overflight noise would be expected to diminish as the exposed animals grow more 
accustomed to the stimulus.  Effects of noise on wildlife, including threatened and endangered species, 
are described in Section 4.6, Biological Sciences. 

Areas Not Currently Beneath SUAs:  Areas not currently beneath SUAs are typically overflown by 
aircraft at high altitudes.  Low-altitude military overflights on MTRs were frequent during the Cold War 
but have been infrequent in recent years.  Ambient noise levels in these areas are typically low, 
estimated to be below 45 dB DNL.  Under Modified Alternative A, aircraft-generated noise levels 
beneath portions of PR-2 that are currently within Powder River A/B MOAs would decrease from 49 to 
47 dB DNLmr.  Noise levels in areas of PR-1A, PR-1B, PR-1C, PR-1D, PR-2, PR-3, and PR-4 MOA/ATCAA 
would increase from less than 45 dB DNL up to a calculated 46 dB DNLmr.  Noise levels beneath Gap A, 
Gap B, Gap C MOA/ATCAA from aircraft would remain below 45 dB DNLmr as would areas beneath 
ATCAAs only.  Subsonic military aircraft operations in the ATCAAs would occur at such high altitudes that 
they would not affect the overall DNLmr noise level on the ground.  Noise level changes from less than 45 
dB DNL to greater than 45 dB DNL could be noticed and could be annoying to some people.  However, 
noise levels would remain below the USEPA identified level of 55 dB DNL.  Depending on the airspace, 
Table 4.2-4 calculates the number of sonic booms experienced at any given location to be approximately 
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one to two per LFE day, and CDNL would be 36 dBC toward the center of the airspace.  Increases in 
noise levels in these areas could produce annoyance to residents and frequent visitors, but infrequent 
sonic booms would not be expected to result in impacts to human health. 

4.2.3.2 MODIFIED ALTERNATIVE B 
Noise impacts of Modified Alternative B would be the same as Modified Alternative A in PR-2 and PR-3. 
Modified Alternative B would not include creation of the PR-1 MOA complex or the Gap A MOA. 
Modified Alternative B does include a PR-4 Low MOA as well as the PR-4 High MOA in Modified 
Alternative A.  The inclusion of PR-4 Low MOA would result in increased low-level overflight and 
associated noise conditions on lands under PR-4.  

Aircraft operations in PR-2 and PR-3 and for all the ATCAAs would be the same as described under 
Modified Alternative A.  Supersonic noise levels beneath airspace units would be the same as described 
in Table 4.2-4.  Noise levels beneath each of the PRTC airspace units under Modified Alternative B are 
displayed in Table 4.2-11.  Modified Alternative B noise impacts would be similar in nature but slightly 
less intense than the impacts that would occur with Modified Alternative A under the PR-1 MOA 
complex and slightly more intense under the PR-4 MOAs.  

Table 4.2-11.  Existing and Modified Alternative B Military Aircraft Noise Levels 

Proposed 
Airspace 

Existing  
Special Use Airspace 

Existing1 Modified Alternative B 

DNLmr 
Number of 
events/day 
SELr > 65 dB 

CDNL 
Sonic 

Booms 
Per Year 

DNLmr 
Number of 
events/day 
SELr > 65 dB  

Center of 
Airspace 

CDNL 

Sonic 
Booms 

Per Year 
PR-1A ATCAA None <45 - - - <45a <0.1 

20 0.63 
PR-1B ATCAA None <45 - - - <45a <0.1 
PR-1C ATCAA None <45 - - - <45a <0.1 

30 2.43 
PR-1D ATCAA None <45 - - - <45a <0.1 
Gap A 
MOA/ATCAA 

None <45 - - - <45a  0.1 34 3.6 

PR-2 
MOA/ATCAA 

Powder River A MOA/ 
Powder River ATCAA 

49 0.6 - - 47a  0.5 36 6 

Powder River B MOA/ 
Powder River ATCAA 

49 0.8 - - 47a 0.5 36 6 

Gateway ATCAA <45c 0.4 - - 47a 0.5 36 6 
None <45 - - - 47a 0.5 36 6 

Gap B 
MOA/ATCAA 

None <45 - - - <45a 0.1 35 4.8 

PR-3 
MOA/ATCAA 

None <45 - - - 46a 0.3 31 3.6 

Gap C 
MOA/ATCAA 

None <45 - - - <45a 0.1 34 3.6 

PR-4 
MOA/ATCAAb 

None <45 - - - 46a  0.4 32 2.4 

Gateway East 
ATCAA 

None <45 - - - <45c <0.1 29 1.2 

Gateway West 
ATCAA 

Gateway ATCAA <45c 0.4 - - <45c 0.3 25 0.6 
None <45 - - - <45c 0.3 25 0.6 

Notes: 1. Estimated baseline noise levels under airspace.  See Table 3.2-2, Estimated Baseline Noise Levels Under Airspace. 
 a. Dominated by aircraft operations in the MOA; overlying ATCAA noise contributions do not add to overall DNLmr 

noise level beneath the SUA. 
 b. PR-4 Low and High MOAs.  
 c. Calculated military aircraft noise is below 45 dB, which is similar to the DNL for ambient sound.  
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Table 4.2-12 lists the number of overflight events per day with SELr above 65, 75, and 85 dB that a 
person located in several representative locations beneath PRTC would be likely to hear under baseline 
conditions and Modified Alternative B.  The locations selected for analysis are shown in Figure 3.2-3.  
The number of events exceeding a SELr of 65 dB per day would be between <0.1 and 0.6 at all locations 
studied.  The number of events would differ from the number of events under Modified Alternative A in 
locations located beneath PR-1 ATCAAs, Gap A ATCAAs, and PR-4.   

Table 4.2-12.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB SEL) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative B  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold 

Estimated Number of 
Events Per Day 

Exceeding Threshold  
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

2 Devils Tower National 
Monument 2 

Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.5 0.2 <0.1 

3 Little Bighorn Battlefield 
National Monument 3 None PR-1C ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

4 Bear Butte None Gateway West 
ATCAA n/a n/a n/a 0.3 0.1 <0.1 

5 Thunder Basin National Forest 
(northern section) None PR-2 ATCAA n/a n/a n/a 0.5 0.2 <0.1 

6 Thunder Basin National Forest 
(southern section) 

Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

7 Black Hills National Forest Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

8 Custer National Forest 
(western section) None PR-1D ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

9 Custer National Forest 
(central section) 

Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.5 0.2 <0.1 

10 Custer National Forest 
(southeastern section) None Gateway West 

ATCAA n/a n/a n/a 0.3 0.1 <0.1 

11 Little Missouri National 
Grassland None PR-3 

MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

12 Grand River National Grassland None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

13 Crow Indian Reservation 
(Crow Agency, MT) None PR-1C ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

14 Northern Cheyenne Indian 
Reservation (Lame Deer, MT) None PR-1D ATCAA n/a n/a n/a <0.1 <0.1 0.1 

15 Standing Rock Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

16 Cheyenne River Indian 
Reservation None PR-4 

MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

17 Hardin, MT None PR-1A ATCAA n/a n/a n/a <0.1 <0.1 <0.1 
18 Colstrip, MT None PR-1B ATCAA n/a n/a n/a <0.1 0.3 <0.1 

continued on next page… 
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Table 4.2-12.  Average Frequency of Military Aircraft Noise Events at Varying 
Noise Thresholds (in dB SEL) at Selected Representative Noise-Sensitive 

Locations Under Modified Alternative B  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold 

Estimated Number of 
Events Per Day 

Exceeding Threshold  
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

19 Broadus, MT 4 
Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.6 0.3 <0.1 

20 Ekalaka, MT None PR-2 
MOA/ATCAA n/a n/a n/a 0.6 0.3 <0.1 

21 Baker, MT None PR-3 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

22 Elgin, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

23 Bowman, ND None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

24 Bison, SD None PR-4 
MOA/ATCAA n/a n/a n/a 0.4 0.2 <0.1 

25 Buffalo, SD None Gap B 
MOA/ATCAA n/a n/a n/a 0.1 0.0 <0.1 

26 Sundance, WY Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

27 Belle Fourche, SD Gateway 
ATCAA 

Gateway West 
ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

Notes: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units.  

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. 
 4. Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL 
 

The days between noise events at representative locations would be comparable for Modified 
Alternative B as explained for Modified Alternative A (see Table 4.2-6). The Modified Alternative A 
explanation of noise related environmental consequences considered in Section 4.2.3.1.5 would be 
comparable for the respective MOAs in Modified Alternative B. This means that discussion of such noise 
consequences as annoyance, sleep, speech, learning, health, land use, safety, structures, cultural, 
socioeconomics, performance, and animals, would equally apply to overflown areas under Modified 
Alternative B as to Modified Alternative A. 

4.2.3.3 MODIFIED ALTERNATIVE C 

Modified Alternative C would not involve creation of the PR-4 MOAs or the Gap C MOAs.  Aircraft 
operations in SUAs other than beneath PR-4 ATCAA or Gap C ATCAA would be the same as described 
under Modified Alternative A.  Subsonic and supersonic noise levels beneath airspace units would be the 
same as described in Table 4.2-4.  Noise levels beneath each of the PRTC airspace units under Modified 
Alternative C, are displayed in Table 4.2-13.  The average number of overflights exceeding SELr 65, 75, 
and 85 dB per day at several representative locations beneath PRTC are listed in Table 4.2-14.  A map 
showing the representative locations analyzed can be found at Figure 3.2-3.  The number of events 
exceeding a SELr of 65 dB per day would be between <0.1 and  0.6 at all locations studied.   
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Table 4.2-13.  Existing and Modified Alternative C Military Aircraft Noise Levels 

Proposed 
Airspace 

Existing Special Use 
Airspace 

EXISTING
1 MODIFIED ALTERNATIVE C 

DNLmr 

Number of 
events/day 
SELr > 65 dB CDNL 

Sonic 
Booms 

Per Year DNLmr 

Number of 
events/day 
SELr > 65 dB 

Center of 
Airspace 

CDNL 

Sonic 
Booms 

Per Year 
PR-1A 
MOA/ATCAA None <45 - - - 46a 0.1 

20 0.63 
PR-1B 
MOA/ATCAA None <45 - - - 46a 0.4 

PR-1C 
MOA/ATCAA None <45 - - - <45a 0.1 

30  2.43 
PR-1D 
MOA/ATCAA None <45 - - - 46a 1.3 

Gap A 
MOA/ATCAA None <45 - - - <45a 0.1 34 3.6 

PR-2 
MOA/ATCAA 

Powder River A 
MOA/Powder River 
ATCAA 

49 0.6 - - 47a 0.5 36 6 

Powder River B MOA/ 
Powder River ATCAA 49 0.8 - - 47a 0.5 36 6 

Gateway ATCAA <45c 0.4 - - 47a 0.5 36 6 
None <45 - - - 47a 0.5 36 6 

Gap B 
MOA/ATCAA None <45 - - - <45a 0.1 35 4.8 

PR-3 
MOA/ATCAA None <45 - - - 46a 0.3 31 3.6 

Gap C 
MOA/ATCAA None <45 - - - <45a 0.1 34 3.6 

PR-4b ATCAA None <45 - - - <45a <0.1 32 2.4 
Gateway East 
ATCAA None <45 - - - <45c <0.1 29 1.2 

Gateway West 
ATCAA 

Gateway ATCAA <45c 0.4 - - <45c 0.3 25 0.6 
None <45 - - - <45c 0.3 25 0.6 

Notes: 1. Estimated baseline noise levels under airspace.  See Table 3.2-2, Estimated Baseline Noise Levels Under Airspace. 
 a. Dominated by aircraft operations in the MOA; overlying ATCAA noise contributions do not add to overall DNLmr 

noise level beneath the SUA. 
 b. Does not include PR-4 MOAs.  
 c. Calculated military aircraft noise is below 45 dB, which is similar to the DNL for ambient sound.  
 

Modified Alternative C noise impacts would be essentially the same under the overflown PR-1 MOA 
complex, PR-2, PR-3, and associated Gap MOAs as for the Modified Alternative A. There would be less 
noise under the PR-4 ATCAA with Modified Alternative C because there would be no PR-4 MOAs. 

The number of days between noise events at representative locations for Modified Alternative C would 
be comparable to the number of days between noise events for Modified Alternative A. The 
environmental consequences for the respective MOAs in Modified Alternative C would be expected to 
be similar to those considered in Section 4.2.3.1.5 for Modified Alternative A. This means that discussion 
of such noise consequences as annoyance, sleep, speech, learning, health, land use, safety, structures, 
cultural, socioeconomics, performance, and animals, would equally apply to overflown areas under 
Modified Alternative C as to Modified Alternative A. 
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Table 4.2-14.  Average Frequency of Military Aircraft Noise Events at 
Varying Noise Thresholds (in dB SEL) at Selected Representative 

Noise-Sensitive Locations Under Modified Alternative C  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold  

Estimated Number 
of Events Per Day 

Exceeding Threshold  
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

2 Devils Tower National Monument 2 Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.5 0.2 <0.1 

3 Little Bighorn Battlefield National 
Monument 3 None PR-1C 

MOA/ATCAA n/a n/a n/a 0.2 0.1 <0.1 

4 Bear Butte None Gateway 
West ATCAA n/a n/a n/a 0.3 0.1 <0.1 

5 Thunder Basin National Forest 
(northern section) None PR-2 

MOA/ATCAA n/a n/a n/a 0.5 0.2 <0.1 

6 Thunder Basin National Forest 
(southern section) 

Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

7 Black Hills National Forest Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

8 Custer National Forest 
(western section) None PR-1D 

MOA/ATCAA n/a n/a n/a 1.3 0.6 0.3 

9 Custer National Forest 
(central section) 

Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.5 0.2 <0.1 

10 Custer National Forest 
(southeastern section) None Gateway 

West ATCAA n/a n/a n/a 0.3 0.1 <0.1 

11 Little Missouri National Grassland None PR-3 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

12 Grand River National Grassland None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

13 Crow Indian Reservation 
(Crow Agency, MT) None PR-1C 

MOA/ATCAA n/a n/a n/a 0.1 0.1 <0.1 

14 Northern Cheyenne Indian 
Reservation (Lame Deer, MT) None PR-1D 

MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

15 Standing Rock Indian Reservation None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 
16 Cheyenne River Indian Reservation None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

17 Hardin, MT None PR-1A 
MOA/ATCAA n/a n/a n/a 0.1 0.1 <0.1 

18 Colstrip, MT None PR-1B 
MOA/ATCAA n/a n/a n/a 0.5 0.3 <0.1 

19 Broadus, MT 4 
Powder 
River A 
MOA 

PR-2 
MOA/ATCAA 0.6 0.2 <0.1 0.6 0.3 <0.1 

20 Ekalaka, MT None PR-2 
MOA/ATCAA n/a n/a n/a 0.6 0.3 <0.1 

21 Baker, MT None PR-3 
MOA/ATCAA n/a n/a n/a 0.3 0.2 <0.1 

22 Elgin, ND None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 
23 Bowman, ND None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 
24 Bison, SD None PR-4 ATCAA n/a n/a n/a <0.1 <0.1 <0.1 

25 Buffalo, SD None Gap B 
MOA/ATCAA n/a n/a n/a 0.1 0.0 <0.1 

continued on next page… 
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Table 4.2-14.  Average Frequency of Military Aircraft Noise Events at 
Varying Noise Thresholds (in dB SEL) at Selected Representative 

Noise-Sensitive Locations Under Modified Alternative C  

ID# General Description 
Baseline 
Airspace 

Proposed 
Airspace 

Baseline Number of 
Events Per Day 

Exceeding Threshold  

Estimated Number 
of Events Per Day 

Exceeding Threshold  
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

26 Sundance, WY Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

27 Belle Fourche, SD Gateway 
ATCAA 

Gateway 
West ATCAA 0.4 0.1 <0.1 0.3 0.1 <0.1 

Notes: 1.  Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units.  

 2.  Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL. 
 3.  Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. (For Modified Alternative C, the avoidance area would be 5,000 feet AGL.) 
 4.  Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL. 

4.2.3.4 NO-ACTION 

Under the No-Action Alternative, the PRTC would not be charted and a large percentage of sorties 
would continue to be carried out at remote locations.  The existing Powder River airspace would remain 
in place and training sorties would be at projected baseline conditions as the base returns to a 
peacetime operational tempo.  No intentional supersonic operations would take place in the existing 
Powder River airspace.  Unintentional supersonic flight may occur as B-1 aircrews undergo intensive 
training maneuvers.  Pilots quickly reduce speed after becoming aware of having exceeded the speed of 
sound.  Noise conditions under No-Action would be as described in Table 3.2-3. Modified Alternative A 
and the other action alternatives include baseline or No Action noise conditions for comparison. 

4.3 SAFETY  

4.3.1 METHODOLOGY  
Numerous federal, civil, and military laws and regulations govern operational safety.  Individually and 
collectively these laws and regulations prescribe measures, processes, and procedures required to 
ensure safe operations and to protect the public, military, and property.  

PRTC elements with a potential to affect safety are evaluated to determine the degree to which such 
elements increase or decrease safety risks.  Communication, flight, ground, and bird-aircraft strike safety 
are assessed for the potential to increase risk.  The 28 BW capability to manage risk by responding to 
emergencies is described. Any changes in the uses and handling requirements for explosive materials 
are identified and addressed.  Analysis of flight risks considers Class A mishap rates, Bird/Wildlife Aircraft 
Strike Hazards (BASH), and projected airspace utilization. Mitigations from Section 2.3.1 have been 
incorporated into this analysis and reflect information availability, communication, changes in airspace 
boundaries, training altitudes, aircraft operations, low-altitude training, and defensive countermeasures.   

4.3.2 ISSUES AND CONCERNS  
Safety concerns were expressed during the DEIS review about increasing the amount of airspace used 
for low altitude military training flights and the limited communication available to general aviation 
pilots. Some pilots commented that they could not adequately communicate with the FAA during a flight 
to learn whether the MOA was actively being used for military training. During the public review of the 
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DEIS, some general aviation pilots expressed the opinion that the existing MOA airspace is unsafe under 
“see-and-avoid” conditions. Aircraft accidents and the adequacy of disaster response, especially fire 
response, were noted as concerns during the public review and comment. Potential concerns associated 
with electronic emissions and wake vortices were also expressed.  Concerns were noted about the use 
of chaff and flares in the proposed PRTC expanded airspace.   

4.3.3 ENVIRONMENTAL CONSEQUENCES  

4.3.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION  

4.3.3.1.1 COMMUNICATION SAFETY 

There are several areas of the proposed airspace where radio frequency coverage or navigation aids are 
inadequate. The Air Force has agreed to not activate or train in Low MOAs until adequate 
communications are established to allow recall of training aircraft from PR-1A, 1B, 1C, 1D, or PR-3 Low 
MOAs for Modified Alternative A. Issuing a NOTAM at least 2 hours in advance (see Section 4.1.2.2) to 
announce the activation of a scheduled airspace segment would provide general aviation pilots status 
updates for a PRTC MOA.    General aviation pilots could also view the schedule and status online or call 
Ellsworth AFB Airspace Management Office prior to departure to determine the status or obtain a pre-
flight briefing from the FAA flight services operators.   

Based upon the limited airspace radio frequency and radar coverage, public commenters have stated 
that the PRTC, without communication and radar improvements, has the potential to significantly 
impact civil aviation safety.  Changes to the Modified Alternative A to mitigate safety impacts include 
greater setbacks from major airports, lower ATCAA altitudes, multiple MOA and ATCAA segments, and 
expanded widths of Gap MOAs.  Limited communication would continue to impact the airspace around 
the proposed PR-2, PR-3, PR-1B, PR-1D, and the western portion of PR-4.  The existing Powder River A 
and B MOAs (most of the PR-2) do not have adequate communication for ATC to support airborne civil 
aviation. The Air Force and FAA would continue coordination to enhance the situational awareness of 
aircraft operators as to whether PRTC low-altitude MOAs (airspace below 12,000 feet MSL) were active.  
This may include best practices for use of existing data, equipment, and procedures as well as 
integration of advancements in software and/or equipment. 

4.3.3.1.2 FLIGHT SAFETY 

All 28 BW training in the newly proposed airspace would be reduced by approximately 6 percent from 
the hours evaluated in the DEIS. The reduced B-1 training hours results from a reduction in Ready 
Aircrew Program flight requirements and specifically applies to the PR-1, PR-3, and PR-4 MOAs/ATCAAs.  
Flight safety associated with a Class A safety mishap is directly related to the experience with the 
training airframes and the expected duration of training within the airspace.   

CLASS A MISHAPS 

As described in Section 3.3.2, the overall probability of a B-1 Class A mishap is 0.0000084, or one chance 
in 840,000.  This equates to a lifetime mishap rate of 4.28 per 100,000 hours.  B-1s were involved in 
28 Class A mishaps between 1984 and 2013.  The B-1 mishap rate includes the August 2013 loss of an 
aircraft in Montana.  Accident rates for B-52 aircraft are lower, with 101 Class A mishaps from 1955 
to 2013.  The B-52 has flown over 7 million hours with an accident rate of 1.30 per 1,000,000 hours.  
Table 4.3-1 presents Class A mishap data associated with the increased training within the proposed 
PRTC.  The increased frequency of mishaps in the larger airspace is the result of mathematical 
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calculations associated with the additional training use of the airspace during day-to-day and LFE 
training. 

Table 4.3-1.  Projected Class A Mishaps for PRTC Modified Alternatives  

 

Aircraft 
B-1 B-52 F-162 

Lifetime Mishap Rate per 100,000 Flight Hours1 4.28 1.30 3.56 
Baseline Annual Hours in Powder River Airspace 875 300 24 
Baseline Years Between Projected Mishaps 26.7 256.4 1,170.4 
Modified Alternative A Projected Annual Hours 2,247 300 165 
Modified Alternative A Years Between Projected Mishaps 10.4 256 170.2 
Modified Alternative B Projected Annual Hours 1,829 277 135 
Modified Alternative B Years Between Projected Mishaps 12.8 278 208.5 
Modified Alternative C Projected Annual Hours 1,915 225 161 
Modified Alternative C Years Between Projected Mishaps 12.2 341 174.5 

Note: 1. Lifetime through Fiscal Year (FY) 13; B-52 Calendar Year (CY) 55-FY 13, B-1 CY84-FY 13 
 2. Representative transient aircraft. 
Source: Air Force Safety Center 2014 
 

BIRD-AIRCRAFT STRIKE 
The increased training flight activity over a larger area would be expected to increase the total number 
of bird strikes.  There would be no expected change in the incidence rate of bird-aircraft strikes other 
than from the increased amount of training operations.  As described in Section 3.3.3.4, an average of 
1 to 2 bird strikes occurred in the Powder River training airspace per year between 1999 and 2013 with 
the majority being in the Powder River B MOA, which would be the southwestern portion of the 
proposed PR-2 MOA.  The PR-3 Low MOA is in the Central and Mississippi flyways and would have a 
higher potential for bird strikes than the PR-1A, PR-1B, PR-1C, PR-1D or PR-2 MOAs.  Based upon the 
increased training activity described in Section 2.5.2, the estimated average annual bird strikes would be 
3 to 6 in the proposed PRTC. Use of the Aviation Hazard Advisory System, the Bird Avoidance Model and 
pilot briefings prior to sorties (see Section 2.3) would continue to identify avoidance areas and provide a 
method to minimize risks from bird strikes in any new airspace regardless of the alternative selected. 

ATCAA USAGE 
For the existing Powder River airspace, there is an existing agreement between Ellsworth AFB and FAA 
with limits on ATCAA time and altitudes of use.  As noted in Section 2.3.1 the modified PRTC proposal 
includes the ATCAAs not above FL260 to avoid affecting commercial and general aviation overflight. PR-
1B and PR-1D ATCAAs for day-to-day training are capped at FL230. During LFEs, special time for training 
in the ATCAAs from FL180 to FL260 would be coordinated with ARTCC to ensure safe transit by 
commercial and other aircraft using ATCAAs.  The Air Force will coordinate with the FAA to have in-place 
agreements with the ARTCC similar to those for the existing ATCAAs regarding the timing, altitudes, and 
duration of LFE training. 

SUPERSONIC EVENTS 

Supersonic events in and of themselves create no specific flight safety hazard.  Commenters during the 
public review of the DEIS asked whether a supersonic event could impact safety of a light aircraft in 
flight.  The likelihood of an air pressure variation from a sonic boom during the not more than 10 days of 
LFEs per year actually intersecting an aircraft flying VFR in an active MOA would be so slight as to be not 
quantifiable. Even if such an extremely unlikely event were to occur, potential pressure changes as high 
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as 10 psf or more would be within the structural design of an aircraft.  Aircraft are regularly exposed to 
pressure changes in excess of those generated by a supersonic event, for example, a light single-engine 
Cessna 150 has a wing loading of 10 psf and a twin-engine Cessna 414 has a wing loading in excess of 
40 psf.  No in-flight impacts would be expected.    

AIRPORTS 

The Billings airport requires a buffer to the east to allow for low-level approach and higher altitude 
climbing and descending to ensure safety and avoid encroaching on the Billings Airport operations.  The 
revised proposed PR-1A and PR-1C training airspaces do not have day-to-day activation of the PR-1A or 
PR-1C High MOAs or ATCAAs to ensure safety and avoid encroaching on the Billings airport operations.  
Similar MOA boundary adjustments have been incorporated into the mitigations identified in Section 
2.3.1 to support the Bismarck and Dickinson, ND and Sheridan and Gillette, WY airports. 

Civil aviation operations would not be able to traverse an active MOA flying IFR. Steps to mitigate this 
potential effect include the High and Low MOA segments—which can be activated separately to allow 
for civil aviation transit, the multiple MOAs in PR-1, issuing NOTAMs before MOA activation for 
advanced information, and the agreement to relocate training aircraft to accommodate an IFR arrival or 
departure under the active MOA.  Aircraft could fly VFR using GPS in an activated MOA using see-and-
avoid techniques.  This is what occurs in the current Powder River A and B MOAs.  IFR departures from 
an airport under the PRTC with an arrival at an airport under the PRTC, such as a flight from Bowman, 
ND to Colstrip, MT would be accommodated through coordination between the Air Force and air traffic 
control.  The procedures developed would also handle those nonparticipants operating IFR  entirely 
within the PRTC while simultaneously supporting the expeditious completion of the training flight and 
the return of the activated airspace to the NAS.  If pilots sought to convert from VFR to IFR to account 
for weather or other conditions, they could have difficulty communicating with ARTCC in some of the 
proposed PRTC.  Civil aviation pilots expressed the opinion that such constraints upon their operations 
and the uncertainty associated with B-1 training schedules and altitudes impact regional civil aviation 
safety in the PR-1A/B/C/D, PR-3, and PR-4 MOAs.  The Air Force changed the aeronautical proposal to 
provide specific published times of use for the airspace to be used during the morning and late 
afternoons on Monday through Thursday and on Friday morning. In addition, the scheduled airspace 
would have NOTAMs issued 2 to 4 hours in advance of military flight operations. Advanced scheduling, 
NOTAMs, and stacking the PR-1A/B/C/D, PR-3, PR-4, and, for LFEs, segmenting the Gaps with a Low 
MOA and a High MOA are all designed to reduce the potential for impact on civilian aircraft. 

The proposal to expend chaff in the PRTC airspace would not be expected to create any flight safety 
issues.  The only type of chaff which would be permitted would be RR-188, RR-112, RR-179, or 
equivalent and configured so as to reduce interference with FAA radar.  Some improved FAA radars have 
the ability to detect and track all chaff.  Because chaff might be detected by improved FAA radars chaff 
would be deployed only after receiving clearance from the Frequency Management Authority.  The 
frequency clearance would include specific delivery restrictions to insure chaff deployment was not 
within 60 NM of an ARTCC radar so as to not interfere with other users of the frequency spectrum. 

WAKE VORTICES 

The trail of disturbed air that follows an aircraft is called a wake vortex.  Larger aircraft, lower altitudes, 
and longer wingspans produce a greater potential for a wake vortex effect.  Aircraft vortices represent a 
safety issue raised during the EIS process. As aircraft move through the air, they create vortices from 
their wing tips.  These vortices, collectively called wake turbulence, trail immediately behind the aircraft 
for thousands of feet while diminishing in strength farther from the aircraft.  
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The strength of wing tip vortices depends upon the amount of lifting force an aircraft is required to 
generate in order to fly.  The heavier the aircraft, the more lifting force required, and therefore the 
stronger the vortices.  At cruising altitudes, wake turbulence directly behind the aircraft can cause 
handling difficulties for following aircraft, especially when a small aircraft trails a larger aircraft.  FAA 
regulations dictate safe following distances and procedures to avoid wake turbulence, both in flight and 
during landing or takeoff. For aircraft en route, the FAA Aeronautical Information Manual has specified 
separation minimums of 5 NM between a Heavy Aircraft (such as a Boeing 757) and any smaller aircraft 
which is following or crossing behind at the same level or less than 1,000 feet below. No special 
longitudinal wake turbulence separations based on time are required (FAA 2010a).  

Aircraft flying closer to the ground create wake turbulence, which trails behind the aircraft generally 
moving downward and lessening in intensity.  Depending upon a variety of factors, including the 
wingspan, speed, altitude, and aircraft mass, a wake vortex can vary from a light breeze to a strong, brief 
wind turbulence and can dissipate quickly near the ground or last for a minute or more at altitude.  This 
creates an interface between flight safety and ground safety. 

Nearly all of the proposed PR-2 MOA is the existing Powder River airspace A and B MOAs.  There have 
not been any reports of wake vortex problems from training by B-1 and other aircraft in the existing 
Powder River A or B MOAs.  The B-1 operates for an estimated 15 to 20 minutes at or below 2,000 feet 
AGL during each training sortie.  At this altitude, the B-1 could produce a strong, brief wind turbulence.  
Most structures are designed to accommodate such turbulence.  Rare, rapid turns or a pull-up maneuver 
by a B-1 flying below 1,000 feet AGL can result in wing vortex wind velocities greater than 27 miles per 
hour at 22 feet AGL behind and below the aircraft.  These infrequent high-energy wing vortices, 
although extremely improbable, could damage a ranch windmill structure. Structures, objects, persons, 
wildlife, and livestock in the area underlying the proposed airspace are frequently subject to average 
winds and wind gusts that match potential B-1 wing vortex wind speeds.  The Air Force has a procedure 
for damage claims which begins by contacting Ellsworth Public Affairs with details of any claim. 

4.3.3.1.3 GROUND SAFETY 

Operations and maintenance procedures conducted by 28 BW personnel at Ellsworth AFB would not 
change from current conditions.  All activities would continue to be conducted in accordance with 
applicable regulation, technical orders, and Air Force Occupational Safety and Health standards.   

CHAFF AND FLARES 

One aspect of the proposed PRTC action identified by the public as possibly creating new or unique 
ground safety issues is the use of defensive flares in the airspace.  Currently, expenditure of chaff and 
flares is not permitted in the existing Powder River MOAs and ATCAAs. Under the Modified Alternative 
A, defensive chaff and flare training use in the expanded PRTC MOA/ATCAA airspace would be 
permitted under certain conditions.  Chaff, although ejected from the aircraft by a pyrotechnic charge, is 
not explosive.  As described in Appendix C, the composition of chaff is similar to those components 
found in the earth’s crust, and presents no human health or safety risk. Through numerous studies, chaff 
has never been found to be specifically harmful to domestic animals or wildlife (Appendix C).  Chaff 
residual materials are described in Section 2.8.5.   An average of one piece of residual plastic, felt, or 
wrapper material would fall on 149 acres per year.  These residual pieces on the ground would not 
constitute a safety risk, but could be an annoyance if such a plastic piece were found on the ground and 
identified. 

Use of flares in the proposed PRTC airspace would be conducted in accordance with ACC and Ellsworth 
AFB regulations. Mitigations for flare use are included in Section 2.3. Use of flares within the PRTC would 
incorporate the following management practices and mitigations: 
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• All aircrew/units planning flare employment in the PRTC airspace will contact 28 BW Operations 
Office for current flare restrictions.   

• Current flare restrictions will be briefed to all aircrew planning on employing flares, the day of 
the sortie, and prior to flight operations in PRTC. 

• When not further restricted, minimum altitude for flare release within the boundaries of PRTC 
airspace in training areas other than government-owned or controlled property would not be 
below 2,000 feet AGL (ACC supplement to AFI 11-214, 22 December 2005).  

• When the 28 BW Operations Office determines fire danger to be very high or extreme (via 
National Fire Danger Rating System) flare use will be temporarily suspended in the affected 
PRTC airspace unit. Furthermore, flare use in the PRTC ATCAAs will be discontinued when the 
National Fire Danger Rating System fire rating is Extreme.  The Air Force will select an 
appropriate and representative U.S. Forest Service station (or stations) underlying or adjacent to 
the proposed airspace from which to retrieve fire ratings.  This method will allow the Air Force 
to suspend flare use in individual MOAs or ATCAAs as conditions warrant. 

• The Air Force will view National Fire Danger Rating System ratings each day prior to operations 
in which flare use is planned, and it will notify aircrew of any restrictions. Personnel will also 
reference the National Weather Service Red Flag Warning system during risk management and 
decision-making; however, no suspensions of activities based on this warning system are 
mandated. 

• Air Force public affairs would work with local fire departments underlying the airspace to 
educate them on flare deployment and use.  This education would include distributing flyers to 
fire departments describing chaff and flare deployments, residual materials, and dud flares. 

• Current flare restrictions will be checked no earlier than 24 hours prior to PRTC entry time.  
When mission planning is done well in advance, an additional call will be required within 
24 hours of airspace entry to ensure the most recent restrictions are attained.  The Air Force 
would continue to cooperate with local fire agencies for mutual aid response to wildland fires.  

The burn time of a flare is approximately 5 seconds and the flare would burn out within approximately 
500 feet (see Appendix D).  Deployment of flares at or above 2,000 feet AGL provides an approximate 
1,500-foot margin of safety to keep burning material from contacting the ground.  The potential for a 
flare-initiated fire is very small.  

There are four types of flare failures.  A failure can occur if a flare does not ignite and remains in the 
aircraft, does not burn the prescribed duration or temperature, ignites but is not dispersed, or does not 
ignite after ejection (a dud flare).  Historical data on range clean-ups where flare use is intensive in a 
relatively constrained geographic area (such as Barry M. Goldwater Range in Arizona and Utah Test and 
Training Range) indicate that of all flares expended, an estimated 0.01 percent were actually found on 
the ground as duds (Air Force 2001e).  Based on expected use, these overall reliability data indicate that 
up to approximately 2,450 flares proposed for use each year (Section 2.5.6), approximately one dud 
flare in every three years could fall to the ground somewhere under the entire airspace comprising 
PRTC. 

Instructions will be provided by Ellsworth AFB to fire departments and other organizations within on the 
identification of a dud flare and a contact at Ellsworth AFB if a suspected dud flare is found.  The risk 
from dud flares is minimal (Air Force 2001e).  It is extremely unlikely that a dud flare could fall from an 
aircraft and strike an individual on the ground.  Should such an extremely remote accident occur, it 
could result in injury or death.  With a dud rate on the ground of approximately 0.01 percent, and a 
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population of fewer than two persons per square mile, the possibility of such an accident is so remote 
that it is very near zero.  Although the risk of combustion of such a dud on the ground is low, it could be 
ignited by a hot (400 degrees Fahrenheit [°F]) fire or by friction from a strike with something like a 
power saw or a bullet.  Agricultural machinery would not be expected to create a strike force or 
temperature that could ignite a dud flare, even in the extremely unlikely event of a dud flare being 
encountered. On a military range, a dud flare is treated as unexploded ordnance.  The basic rule for the 
public to follow if a dud flare were found is to identify its location, do not touch it or experiment with it, 
and notify a local safety authority of its location.  The authority, in turn, will notify Ellsworth AFB which 
has the personnel and facilities to handle dud flares, should they be encountered 

Capability for fire response is located on Ellsworth AFB and communities associated with the airspace. 
The first responders can be local volunteer fire departments, as was the case in the August 2013 loss of 
an Ellsworth-based B-1 in Montana.  The Ellsworth AFB Fire Department is party to mutual aid support 
agreements with the nearby communities.  Ellsworth AFB and the Montana Bureau of Land 
Management have a Memorandum of Understanding establishing training temporary flight restrictions 
to support firefighting activity (BLM-MOU-MT925-1001 approved 7 October 2009). All of these 
agreements will continue in effect.  Air Force personnel will cooperate with local agencies for mutual aid 
response to fires, and develop an education program for fire departments beneath the airspace to 
include information on chaff and flares. 

Flares proposed for use for defensive training in the PRTC include M-206, MJU-7 A/B, MJU-10/B, and 
MJU-23/B flares.  Table 4.3-2 presents the residual materials deposited on the surface following 
deployment of each flare type.   

Table 4.3-2.  Residual Material Deposited on the Surface Following Deployment 
of One Flare 

Material 
Flare Type 

M-206 MJU-7/B MJU-10/B MJU-23/B 
End Cap One  

1 inch x 1 inch x 1/4 
inch plastic or nylon 

One  
2 inch x 1 inch x 1/4 
inch plastic or nylon 

One  
2 inch x 2 inch x 1/4 
inch plastic or nylon 

One 2 3/4 inch diameter 
x 1/4 inch thick round 
plastic disc 

Piston One  
1 inch x 1 inch x 1/2 
inch plastic or nylon 

One  
2 inch x 1 inch x 1/2 
inch plastic or nylon 

One  
2 inch x 2 inch x 1/2 
inch plastic or nylon 

One approximately 2 3/4 
inch diameter x 1/2 inch 
aluminum (or plastic) 
piston 

Spacer One or two  
1 inch x 1 inch felt 

One or two  
2 inch x 1 inch felt 

One or two  
2 inch x 2 inch felt 

One 1/2 inch thick x 
2 3/4 inch diameter 
rubber shock absorber 
sealant, two (1/8 inch x 2 
3/4 inch diameter) felt 
discs, up to four 1 inch x 
10 inch felt strips 

Wrapping One up to  
2 inch x 17 inch piece of 
aluminum-coated stiff 
duct-tape type material 

One up to  
3 inch x 17 inch piece 
of aluminum-coated 
stiff duct-tape type 
material 

One up to  
4 inch x 17 inch piece 
of aluminum-coated 
stiff duct-tape type 
material 

One up to 4 1/2 inch x 
20 inch piece of 
aluminum-coated stiff 
duct-tape type material 

Safe & 
Initiation 
Device 

N/A One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 

One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 

One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 

 

The MJU-23/B is used by the B-1.  The majority of the residual flare materials that fall after deployment 
of a flare have surface area to weight ratios that would not produce any substantial impact when the 
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residual flare piece fell to the surface.  The one item that could fall with enough force to impact an 
object on the ground is the Safe & Initiation device with a weight of 0.7 ounces.  The Safe & Initiation 
device would strike the earth with approximately the same force as a large hailstone and could cause 
injury in the extremely unlikely event an individual were struck on an unprotected head with no hat.  
With the frequency of flare use and the average population density of fewer than two persons per 
square mile, such an event would be immeasurably unlikely.   

The residual materials would not be expected to result in a safety impact.  If a rancher or recreationist 
were to find a piece of residual flare material on the ground, and identified it as a piece of plastic or 
material from a deployed flare, the individual could be annoyed. 

EMERGENCY GROUND ACTIVITY 

Any ground safety emergency that involves a life-flight would continue to be supported by relocating 
military training aircraft from the affected airspace. This is the current policy with the existing Powder 
River airspace and would be applied to the proposed PRTC.   

SUPERSONIC EVENTS 

Supersonic overpressures could impact physical items beneath the airspace (Table 4.2-5).  Fighter 
aircraft are proposed to be supersonic at or above 10,000 feet AGL and B-1s at or above 20,000 feet MSL 
during LFEs. LFEs would be scheduled 1 to 3 days per quarter for not more than 10 days per year.  
Table 4.2-9 (Section 4.2.3.5) presents the possible damage to structures from overpressures above 
4.0 psf.  Bric-a-brac balanced on shelf edges, such as on mantles or book cases, could fall and break.  If a 
person were inside or near such damaged or falling objects, the persons could be injured.  The random 
nature of training flights and the infrequent quarterly LFE sonic events would not be expected to cause 
safety impacts.  Public concerns during DEIS review included the desire for fair compensation for 
property damage.  In the event of damage, there is an established procedure for claims which begin by 
contacting Ellsworth AFB Public Affairs. 

RANCH OPERATIONS 

Horses, cattle, and other large livestock, as well as exotics, such as 
ostriches, sometimes “spook” and create a safety hazard at 
sudden-onset sounds, especially sounds accompanied by visual 
effects created by low-altitude, high-speed aircraft.  These 
reactions can be hazardous to the animals.  Range cattle and 
calves, especially when penned, can be spooked by low flying 
aircraft or by sudden noise accompanied by a visual stimulus. This is of concern when the animals are 
penned in a relatively small area, such as during weaning and branding activities. Typically, a sonic boom 
without any follow-on visual cues is not as likely to cause as much reaction as a sudden loud overflight 
noise accompanied by a visual stimulus. Should cattle or calves stampede during such an event, the 
cattle or calves could be seriously injured or killed and fencing could be damaged.  The 28 BW 
coordinates with ranchers beneath the existing Powder River A and B MOAs and seeks to establish 
temporary avoidance areas around ranches while branding and weaning operations are known to be 
underway.  The success of such avoidance areas is dependent on communication.  Ellsworth AFB has a 
contact program with airspace schedulers and pilot briefings include avoidance areas.  This approach, 
when sensitive ranching operations are scheduled and the locations are known by airspace schedulers, 
has the potential to mitigate by avoidance impacts to ranching operations. 

Sudden onset sounds can cause reactions 
to penned livestock.  Communication of 
ranch seasonal branding operations 
identifies avoidance areas to reduce the 
potential for impacts. 
Photo courtesy of A S  Elliott 
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LOW-LEVEL OVERFLIGHT 

During public meetings, commenters expressed concern that the startle effect of low-level high-speed 
aircraft could affect the safety of livestock, riders on horses, residents, and recreationists.  Low-altitude 
aircraft overflights have the potential to startle people at sensitive times, such as while they are driving, 
riding horses, or rock-climbing.  Any safety hazard associated with this type of startle event would be 
difficult to predict and would be highly dependent on situation-specific factors.  Existing low-level 
training occurs within the existing Powder River A and B MOAs and there were reports during public 
hearings of individuals being startled if they had not observed the aircraft before the overflight. 

The low-altitude training activity could occur anywhere within a proposed MOA, such as PR-1A/B/C/D, 
PR-2, or PR-3, during daily published times of use or under the Gap MOAs during LFEs 1 to 3 days per 
quarter, not more than 10 days per year.  Low-altitude training of 2,000 feet AGL or below down to 
500 feet AGL could occur in activated airspace during Monday through Thursday and Friday morning 
published times of use. The uncertainty of whether a low-altitude overflight could occur was identified 
as an impact by public commenters.  The MOA land areas and training time were used to calculate the 
average annual number of times any specific location could be directly overflown within one quarter of 
a mile by a military aircraft flying 2,000 feet AGL or below (but not below 500 feet AGL).  Any given 
location under the proposed airspace could have a low-level overflight an average of 6 to 9 times a year 
(see Section 4.9.3.1.5).  This is an annual average and the number of actual overflights experienced by 
any specific location could be more or fewer.  Should an event occur, the resulting safety impacts to a 
recreationist on a horse that could be spooked or a rancher working cattle could be seen as significant 
by the individual experiencing the effects of the low-level overflight. 

ELECTRONIC EMISSIONS 

Safety procedures associated with usage of explosives for mining are designed to prevent inadvertent 
explosions caused by vibrations or electronic emissions, such as those caused by aircraft overflight.  
Significant impacts could result from inadvertent and/or premature setting off of mining explosives or 
otherwise impacting mining operations.  As noted in Section 2.3.1, the Air Force is proposing to establish 
a procedure to avoid low-altitude overflight of, or frequency interference with, known blasting 
operations such as those associated with construction or mining operations. The radio frequencies and 
electronic emissions of training aircraft would need to be compared with the mining operations and 
procedures will need to be developed and implemented regarding stand-off distance, intensity of 
electronic emissions, radio frequencies used, and low-altitude overflight to prevent significant impacts.  
Safety impacts to mining operations could be significant without establishing and implementing such 
procedures. 

TOWERS 

Section 4.9.3.1 discusses avoidance areas for towers and FAA requirements for structures which exceed 
specific heights and could pose a hazard to aircraft.  Such structures are mapped and avoided by civil 
and military pilots.   

4.3.3.2 MODIFIED ALTERNATIVE B  

The Modified Alternative B includes PR-2, PR-3, and PR-4 Low and High MOAs and ATCAAs from FL180 to 
FL260 (or FL230) for day-to-day operations (up to 240 days per year). For LFEs, occurring typically 1 to 3 
days per quarter for not more than 10 days per year, this alternative would include PR-1A/B/C/D and 
Gap A/B/C ATCAAs.   
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4.3.3.2.1 COMMUNICATION SAFETY 

Navigation aids, communication, and recall capability within the PR-2 or PR-3 MOAs would be as 
discussed for Modified Alternative A.  This means the potential for communication safety impacts in 
PR-2, PR-3, the western portion of PR-4, and the associated Gap MOAs as with Modified Alternative A.  
Civil aircraft could fly from Miles City to the south and west below FL180 and airports under the PR-1 
ATCAAs, such as Colstrip, would not need additional communication.  Civil aircraft could transit the area 
below the PR-1 ATCAAs and Gap A ATCAA using IFR, VFR, and GPS navigation below FL180 even when 
the ATCAAs were activated.  Communication impacts would not be expected in the area under the PR-
1A or Gap A ATCAAs. 

4.3.3.2.2 FLIGHT SAFETY 

Modified Alternative B mitigation measures (Section 2.3.1) would be the same as for Modified 
Alternative A to reduce civil pilot uncertainties. Civilian aircraft would be able to fly VFR using GPS 
navigation under see-and-avoid conditions in an active MOA. Aircraft flying IFR would incur no undue 
delay during departure and arrival operations to/from airports beneath PRTC.  Training aircraft would 
relocate to another MOA to allow IFR arrivals/departures.  The PR-3 and PR-4 MOAs would be stacked 
into Low and High to support IFR traffic. Civil aircraft flight safety risks in PR-2, PR-3, and Gap A and B 
MOAs would be the same as described for Modified Alternative A.  Safety risks and potential impacts 
under PR-4 and associated Gap C Low MOAs would be the same as described for PR-3 and Gap B Low 
MOAs under Modified Alternative A.   

Class A mishap safety risks would approximately the same as those described for Modified Alternative A 
(see Table 4.3-1).  Bird-aircraft strikes would not be expected in the area under the PR-1 or the Gap A 
ATCAAs because most bird-aircraft strikes occur well below FL180.  The number of bird-aircraft strikes in 
PR-2, PR-3, and PR-4 MOAs and associated Gap MOAs would be comparable to those for Modified 
Alternative A, or approximately 3 to 6 per year. Bird-aircraft strikes would have the potential to be 
higher in the PR-4 Low MOA. Continued use of the Aviation Hazard Advisory System, the Bird Avoidance 
Model and pilot briefings prior to sorties would provide a method to minimize risks from bird strikes 
under Modified Alternative B. 

Flight safety impacts under Modified Alternative B are comparable to those for Modified Alternative A 
within all PRTC proposed airspaces with the exception that there would be no MOAs under the PR-1 or 
the Gap A ATCAAs.  Civil aircraft would need to communicate to learn activities status of ATCAAs or 
adjacent MOAs if the pilot sought to enter an active airspace.  Emergency procedures for air ambulance, 
fire, or related emergency activities under Modified Alternative B would be the same as described for 
Modified Alternative A.  These flight safety requirements would apply to areas where Modified 
Alternative B included low-level MOAs.  No special emergency procedures would be expected to apply 
to areas under the PR-1 or the Gap A ATCAAs. 

4.3.3.2.3 GROUND SAFETY 

Modified Alternative B low-altitude safety risks from overflight would not be expected under the 
PR-1A/B/C/D, or Gap A ATCAAs.  Impacts to recreational or ranching activities under PR-3 and PR-4 
MOAs would be as described for Modified Alternative A.  Low-altitude safety risks for the proposed PR-2 
would be comparable to those experienced under existing conditions.  The identification of seasonal 
ranch activities and the establishment of seasonal avoidance areas could reduce potential impacts to 
ranch activities as described in Modified Alternative A.  Wake vortex effects under PR-2, PR-3, and PR-4 
MOAs would be as described for Modified Alternative A.  The proposed PR-2 MOA currently has low-
level B-1 training and there have not been reports of wake vortex impacts. 
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Flare usage and chaff and flare residual materials within the PR-2, PR-3, and PR-4 MOAs and the ATCAAs 
would be under the same conditions and as described for Modified Alternative A.  The estimated dud 
distribution and distribution of residual chaff and flares materials would be approximately the same as 
described for Modified Alternative A.  Flare fire risk would remain extremely low throughout the 
airspace.   

There would be no low-altitude flights or electronic emissions from training aircraft below FL180 under 
the PR-1 or the Gap A ATCAAs, during day-to-day operations.  Military aircraft training at these altitudes 
would not be expected to cause electronic triggering or surface vibration impacts to mining operations 
in the Colstrip area or under the PR-1 or the Gap A.  Communication with known mining operations 
would still be required to ensure safety.  Infrequent sonic booms above FL180 could still be felt during 
LFEs under PR-1, or the Gap A, and overpressures of 4 psf could be experienced infrequently (see 
Section 4.2.3.5). 

4.3.3.3 MODIFIED ALTERNATIVE C 

Modified Alternative C includes all of the ATCAAs and the PR-1A, PR-1B, PR-1C, PR-1D, PR-2, and PR-3 
MOAs from Modified Alternative A.  The Gap A and Gap B MOA extension are included in Modified 
Alternative C.  Modified Alternative C does not include a PR-4 MOAs or Gap C MOAs. 

4.3.3.3.1 COMMUNICATION SAFETY 

There would be no increased radio or radar communication or tracking capability within the Modified 
Alternative C airspace.  This means the communication impacts in the PR-1A/B/C/D, PR-2, PR-3 MOAs, 
and the Gap A and the Gap B MOAs would be same as with Modified Alternative A.  Communication and 
radar coverage have limited ability to contact low-level civil aircraft in the existing Powder River A and B 
MOAs which constitute most of the proposed PR-2 MOA.  Civil aircraft flying from Dickinson to the 
southeast and from airports under the PR-4 ATCAA, such as Hettinger, could use VFR and GPS navigation 
below FL180.  The Air Force would establish training aircraft recall capabilities prior to the use of the PR-
1A, 1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative C. Communication impacts would not be 
expected in the area under the PR-4 or Gap C ATCAAs. 

4.3.3.3.2 FLIGHT SAFETY 

Modified Alternative C would not have military training airspace or associated impacts under the PR-4 or 
Gap C ATCAAs.  Modified Alternative C would have the same effects as those described for Modified 
Alternative A.  Class A mishap safety risks would not be discernibly different from those described in 
Modified Alternative A.  Civil aircraft flight safety risks in the PR-1A, PR-1B, PR-2, PR-3, Gap A, and Gap B 
MOAs would be the same as described for Modified Alternative A.  Civilian aircraft would not be able to 
traverse an activated MOA IFR, although they could choose to fly using VFR under see-and-avoid 
conditions in activated MOAs. Provisions would be made for IFR arrival and departure from an airport 
under the active MOA. Safety risks and potential impacts within the MOAs would be the same as 
described for Modified Alternative A.   

Bird-aircraft strikes would not be expected under the PR-4 ATCAA or the Gap C ATCAA because most 
bird-aircraft strikes occur well below FL180.  The number of bird-aircraft strikes in the Modified 
Alternative C MOAs would be comparable to those for Modified Alternative A, or approximately 3 to 6 
per year. Continued use of the Aviation Hazard Advisory System, the Bird Avoidance Model, and pilot 
briefings prior to sorties would continue to provide a method to minimize risks from bird strikes.  Flight 
safety impacts under Modified Alternative C are comparable to those for Modified Alternative A within 
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all airspaces except under the PR-4 ATCAA and the Gap C ATCAA where there would be no MOAs (see 
Table 4.3-1).   

Modified Alternative C emergency procedures for air ambulance, fire, or related emergency activities 
would be treated the same as described for Modified Alternative A.   

4.3.3.3.3 GROUND SAFETY 

Modified Alternative C would not have low-altitude overflight safety risks under the PR-4 or Gap C 
ATCAAs.  Low-altitude safety risks from overflight to residents, recreationalists, or ranchers under the 
PR-1A, PR-1B, PR-1C, PR-1D, PR-2, PR-3, Gap A, and Gap B MOAs would be as described for Modified 
Alternative A.  The identification of seasonal ranch activities and the establishment of seasonal 
avoidance areas could reduce potential impacts to ranch activities as described in Modified Alternative 
A.  Wake vortex impacts under the PR-1, PR-2, and PR-3 MOAs and Gap A and Gap B MOAs would be as 
described for Modified Alternative A.  There have been no wake vortex impact claims within the PR A or 
B MOAs (most of the proposed PR-2).   

Flare usage and discharge of chaff and flare residual materials within the PR-1, PR-1C, PR-1D, PR-2, PR-3, 
Gap A, and Gap B MOAs would be essentially the same as described for Modified Alternative A (see 
Table 2.8-2).  The estimated dud distribution and distribution of residual chaff and flares materials 
would be approximately the same as described for Modified Alternative A.  Flare fire risk would remain 
extremely low throughout the airspace.  The use of flares above FL180 in the PR-4 ATCAA and the Gap C 
ATCAA and prohibition of their use in an airspace during extreme fire danger as determined by the 
National Fire Danger Rating System would effectively result in no potential for a flare-caused fire under 
those ATCAAs. 

Modified Alternative C mining impacts and the need to establish safety procedures, especially within the 
PR-1A/B/C/D MOAs, would be as described for Modified Alternative A.  Supersonic event safety impacts 
would be as described for Modified Alternative A. 

4.3.3.4 NO-ACTION ALTERNATIVE 

No changes to 28 BW training airspace would occur under the No-Action Alternative. Under the 
No-Action Alternative, the PRTC would not be charted and a large percentage of sorties would continue 
to be carried out at remote locations.  The existing Powder River airspace would remain in place and 
sorties flown in the airspace would be at projected baseline conditions with two squadrons of B-1s 
training to the extent possible in the airspace. Training in the MOAs would be comparable to the training 
operations described for PR-2 under Modified Alternative A (see Section 2.5). 

B-1 and B-52 training would continue to occur in the Powder River A and B MOAs and associated 
ATCAAs.  Low-level overflight effects, communication requirements regarding MOA activation, and 
other consequences would continue in the existing airspace. 

4.4 AIR QUALITY 

4.4.1 METHODOLOGY 
Air emissions resulting from the Proposed Action and the Action Alternatives were evaluated in 
accordance with federal, state, and local air pollution standards and regulations. Air quality impacts 
from a proposed activity or action would be significant if they: 

• Increase ambient air pollution concentrations above any National Ambient Air Quality Standard 
(NAAQS); 
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• Contribute to an existing violation of any NAAQS; 

• Interfere with or delay timely attainment of NAAQS; or 

• Impair visibility within any federally mandated Federal Class I area. 

The approach to the air quality analysis was to estimate the increase in emission levels due to 
implementation of the Proposed Action and action alternatives. 

The air quality impact analysis evaluated both direct and indirect emissions associated with the 
Proposed Action and action alternatives.  There are no construction activities associated with the 
Proposed Action.  The analysis of aircraft emissions associated with the proposed training focuses on 
aircraft operations that occur below 3,000 feet (914 meters) AGL.  Below 3,000 feet AGL is the average 
depth of the mixing layer where emissions released into this layer could affect ground-level pollutant 
concentrations.  Emissions that are released above the mixing layer generally would not be expected to 
appreciably affect ground-level air quality. 

An action would be addressed for a significant impact to air quality if project emissions would exceed 
applicable federal, state, and local regulations.  For inert pollutants such as particulate matter less than 
10 microns in diameter (PM10), the effects are generally limited to a few miles downwind from a source.  
The effects for ozone (O3) may extend much farther downwind than for inert pollutants.  O3 is formed in 
the atmosphere by photochemical reactions of previously emitted pollutants called precursors.  
O3 precursors are mainly nitrogen oxides (NOx) and photochemically reactive volatile organic compounds 
(VOCs).  In the presence of solar radiation, the maximum effect of precursor emissions on O3 levels 
usually occurs several hours after they are emitted and many miles from the source.   

The potential effects of proposed greenhouse gas (GHG) emissions are by nature global and cumulative.  
Currently, there are no formally adopted or published National Environmental Policy Act (NEPA) 
thresholds of significance for GHG emissions.  Given the global nature of climate change and the fact 
that B-1 and B-52 aircraft would expend the same fuel commuting for lesser training, there is no net 
impact expected to national GHG emissions.  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. 

4.4.2 ISSUES AND CONCERNS 
Air quality is generally in attainment throughout the four-state region encompassed by the proposed 
PRTC.  Commenters expressed concern with air quality around mining operations such as at Colstrip.  
Commenters also expressed concern that jet aircraft exhausts could affect visibility.  Concerns were also 
expressed that aircraft emissions could affect public health either independently or in conjunction with 
other emission generators, such as coal.  Questions were also raised about the effects of chaff or flares 
upon air quality. 

4.4.3 ENVIRONMENTAL CONSEQUENCES 

4.4.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

Air quality impacts associated with Modified Alternative A were determined by comparing the net 
change in emissions between current baseline operations and future proposed operations within the 
PRTC.  Proposed flights within PRTC were evaluated by assuming engines were operating in military 
mode, which is a higher fuel burning and emitting setting than actually anticipated (see power setting in 
Table 3.2-1).  Modified Alternative A operational data were derived from Section 2.5.  The emission 
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factors used to calculate combustive emissions from proposed aircraft operations were obtained from 
the Air Emissions Inventory Guidance Document for Mobile Sources at Air Force Installations (Air Force 
Institute for Environment, Safety, and Occupational Health Risk Analysis 2003).  Emission factors for 
flares were obtained from USEPA AP-42, Chapter 15 Signals and Simulators (USEPA 2009b).  

According to USEPA’s General Conformity Rule in 40 CFR Part 51, Subpart W, any proposed federal 
action that has the potential to cause violations in a NAAQS nonattainment or maintenance area must 
undergo a conformity analysis. A conformity analysis is not required if the Proposed Action or Modified 
Alternative Action occurs within an attainment area.  

Table 4.4-1 presents estimates of the annual criteria pollutant emissions that would occur within each 
state air basin.  Portions of airspace PR-1D overlay the Lame Deer and are in proximity to the Sheridan 
nonattainment areas for PM10 (Section 3.4.3).  As quantified in Table 4.4-1, the PM10 emissions from the 
proposed action in Montana or Wyoming would not exceed the applicable general conformity de 
minimis thresholds of 100 tons per year. Therefore, a conformity analysis is not required. 

Table 4.4-1.  Annual Local Criteria Pollutant Emissions 
from Modified Alternative A (tons/year) 

State VOC CO NOx SOX PM10 PM2.5 
MT 
Total Emissions From Proposed Action   0.66  3.40   50.19   4.11   7.28   7.28  
Net Change from Existing Conditions  0.42  1.68   23.62   1.93   3.83   3.83  
ND 
Total Emissions From Proposed Action  0.11  0.61   9.19   0.75   1.26   1.26  
Net Change from Existing Conditions  0.11  0.61   9.19   0.75   1.26   1.26  
SD 
Total Emissions From Proposed Action  0.15  0.72   10.57   0.87   1.57   1.57  
Net Change from Existing Conditions  0.11  0.48   6.77   0.55   1.08   1.08  
WY 
Total Emissions From Proposed Action  0.13  0.64   9.27   0.76   1.39   1.39  
Net Change from Existing Conditions  0.02  (0.18) (3.32)  (0.28)  (0.26)  (0.26) 

Total Modified Alternative A  1.04  5.37   79.23   6.49   11.50   11.50  
Modified Alternative A Net Change 

from Baseline 
 0.66  2.59   36.26   2.95   5.90   5.90  

General Conformity Threshold 1 100 100 100 100 100 100 
Note: 1. Based on USEPA’s General Conformity Rule. 

Section 169A of the Clean Air Act (CAA) provides special protection to air quality within Mandatory 
Federal Class 1 areas.  As indicated in Section 3.1.2, the nearest Mandatory Federal Class 1 areas to 
Modified Alternative A training operations are (1) Wind Caves National Park, SD, located approximately 
30 miles south of the PR-3 MOA and (2) Badlands National Park, SD, located about 42 miles southeast of 
the PR-3 MOA.  Since Modified Alternative A training activities would occur at a substantial distance 
from these Federal Class 1 areas and would occur intermittently at elevations that are well above 
ground level, Alterative A would not produce air quality impacts to these Class 1 areas.   

Additionally, Airspace PR-1D would overlay the Northern Cheyenne Indian Reservation, MT.  The state 
designates the Reservation as a Prevention of Significant Deterioration (PSD) Class 1 area where any 
appreciable deterioration of air quality is considered significant.  Emissions from proposed training 
activities have the potential to impair visibility within this pristine area.  Visibility impairment could 
occur from primary emissions of nitrogen dioxide (NO2) and PM10 or secondary formation of visibility 
reducing particulate matter in the atmosphere due to precursor emissions of VOCs, NO2, or sulfur 
dioxide (SO2).  Visibility impairment from primary NO2 emissions would occur as a brown-colored haze in 
the lower layer of the atmosphere.  This situation usually would occur during the colder months of the 
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year, when a lack of solar energy prevents the breakup of this pollutant to nitrogen oxide and oxygen.  
Visibility impairment due to primary PM10 emissions usually would occur from aircraft exhaust trails.  
Visibility impairment due to the secondary formation of nitrate or sulfate particulates in the atmosphere 
due to emissions of NOx or SO2 usually would occur in the warmer months of the year.  This effect would 
take the form of regional haze, which would reduce regional visual range. 

To evaluate potential impacts on visibility in the Northern Cheyenne Indian Reservation, emissions 
within PR-1D from Modified Alternative A were compared to the most recent emission inventories for 
Big Horn and Rosebud Counties (year 2008) to determine the relative magnitude of proposed emissions 
and therefore their potential to combine with baseline emissions and contribute to visibility impairment 
within the project region.  This region is used for comparative purposes, as the Reservation is located 
within both of these counties.  In reality, contributors to regional haze within the Reservation occur 
from a larger areal source of emissions than these two counties.   

About 21 percent of PR-1D would overlay the Northern Cheyenne Indian Reservation. Training aircraft 
would not overfly the reservation below 12,000 feet MSL.  For the purpose of this analysis, emissions 
from training aircraft within the entire PR-1D were calculated. As shown in Table 4.4-2, the proposed 
training activities within this area would generate a total of 0.03, 2.21, 0.18, and 0.30 tons per year of 
VOCs, NOx, SO2, and PM10.  These proposed emissions would equate to no more than 0.007 percent of 
the total emissions of any pollutant from both Big Horn and Rosebud Counties.  As a result, these 
relatively minimal levels of emissions would not substantially contribute to an increase in visibility 
impairment within the Reservation.  Modified Alternative A would not produce significant impacts to 
visibility within the Northern Cheyenne Indian Reservation or any Mandatory Federal Class 1 area.  

There are no current regulations for GHGs under the CAA that are directly applicable to the proposed 
action.  GHG emissions, discussed below, use draft Council on Environmental Quality (CEQ) guidance to 
quantitatively consider local GHG emissions.  There would be no National emission GHG change with 
any alternative, including the No-Action Alternative, because B-1 and B-52 flying hours would essentially 
be the same under all alternatives. 

Table 4.4-2.  Airspace PR-1D Emissions in Comparison to 
Regional Emissions - Modified Alternative A (tons/year) 

Scenario VOC NOx SOX PM10 
Airspace PR-1D over Northern Cheyenne Native American 
Reservation1  0.03   2.21   0.18   0.30  

Big Horn County 2  4,925   4,995   602   17,997  
Rosebud County 2  1,782  27,562   15,510   10,551  
Combined Counties  6,707  32,557   16,112   28,548  
Airspace PR-1D Percentage of Combined Counties 0.0004   0.007   0.001   0.001  

Note: 1. Equates to 21 percent of the total emissions estimated for PR-1D. 
 2. Source: USEPA 2013b, Greenhouse Emissions Data 
 

Local GHGs emitted would include (1) carbon dioxide (CO2), (2) methane, and (3) nitrous oxide (N2O).  
Table 4.4-3 shows the annual emissions for aircraft combustive emissions from Modified Alternative A 
and calculates a total carbon dioxide equivalent (CO2e).  These data show that the proposed training 
under Modified Alternative A would increase local GHG emissions relative to the existing conditions 
found in Table 3.4-4.  B-1 and B-52 aircraft would continue to fly to remote ranges for limited training 
and the national GHG emissions would not be expected to change.  The ratio of annual average local 
CO2e emission increases from the operations proposed under Modified Alternative A to the CO2e 
emissions associated with net sources in the U.S. in 2011 would be approximately 0.007/5,797 million 
metric tons, or about 0.0001 percent of the U.S. CO2e emissions inventory (USEPA 2013b).   
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Table 4.4-3.  Annual Local GHG Emissions from Modified Alternative A 
(metric tons/year) 

State  CO2 Methane (CH4) N2O CO2e 
MT  10,638   0.30   0.33   10,729  
Net Change from Existing Conditions  4,763   0.13   0.14   4,791  
ND  1,991   0.06   0.06   2,006  
Net Change from Existing Conditions  1,991   0.06   0.06   2,006  
SD  2,223   0.06   0.07   2,239  
Net Change from Existing Conditions  1,383   0.04   0.04   1,390  
WY  1,939   0.05   0.06   1,955  
Net Change from Existing Conditions  (869)  (0.02)  (0.03)  (882) 

Total Net Change in Local Emissions1  7,268   0.20   0.21   7,305  
Note: 1. No change in National emissions 
 

The estimated GHG emissions from this alternative are included herein for informational purposes.  As 
discussed in Section 3.1.2, the Draft Council on Environmental Quality guidance suggests a quantitative 
and qualitative assessment be prepared for proposed actions which emit 25,000 metric tons or more of 
CO2e on an annual basis.  As shown in Table 4.4-3, the estimated local annual emission increases that 
would result from Modified Alternative A would not exceed 25,000 metric tons per year and there 
would be no net increase in national GHG emissions. In addition to presenting estimates of GHG 
emissions that would result from implementation of the Modified Alternative A at Ellsworth AFB, the 
following consider how climate change may impact the PRTC training operations. For Ellsworth AFB, the 
projected climate change impact of concern is increased aridity, as documented in Global Climate 
Change Impacts in the United States (USGCRP 2009). This report predicts that the Great Plains region 
surrounding Ellsworth AFB will experience warmer temperatures and decreasing precipitation. These 
conditions will produce more frequent extreme events such as heat waves, droughts, scarcities of water 
supplies, and heavy rainfall. While operations at Ellsworth AFB have already adapted to droughts, high  
temperatures, and scarce water supplies, exacerbation of these conditions in the future may increase 
the cost of base operations and could impede operations during extreme events. 

Modified Alternative A would emit Toxic Air Contaminants (TACs) and a question was asked during the 
public review process whether such TACs could potentially impact public health.  TACs generally are 
subsets of VOC and PM10 emissions.  The data in Table 4.4-1 show that Modified Alternative A would 
generate an increase of 0.66 tons of VOCs and 5.90 tons of PM10 emissions for a combined total of 
6.56 tons over an area of 34,000 square miles.  Since proposed emissions would occur over such a large 
region, at various altitudes, and would be intermittent, training aircraft would produce minimal (essentially 
immeasurable) TACs at any ground level location.  As a result, local air emissions caused by Modified 
Alternative A would not produce impacts to public health. 

The Lame Deer PM10 nonattainment area is in Rosebud County, MT, south of Colstrip.  Rosebud County 
would be overlaid by about 73 and 30 percent, respectively, of airspaces PR-1B and PR-1D.  The increases 
in PM10 emissions in PR-1B and PR-1D due to the proposed PRTC is estimated to be 0.63 and 1.43 tons per 
year, respectively.  Therefore, Modified Alternative A would emit approximately 0.89 tons of PM10 per year 
in Rosebud County.  This amount of annual emissions would not be expected to increase the number of 
PM10 exceedance days experienced in the Lame Deer PM10 nonattainment area. 

The Sheridan PM10 nonattainment area is in Sheridan County, WY, which is overlaid by about 12 percent of 
airspace PR-1D.  The total PM10 emissions increase in PR-1D due to the proposed PRTC is 1.43 tons per 
year.  Therefore, Modified Alternative A would emit approximately 0.11 tons of PM10 per year in Sheridan 
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County.  This amount of annual emissions would not be expected to increase the number of PM10 
exceedance days experienced in the Sheridan PM10 nonattainment area. 

Environmental concerns associated with flare use were air quality and ash deposition.  Studies on ash 
components have been performed by measuring residual materials after flares were ignited in a 
controlled experiment.  Constituents from combustion were identified to calculate whether flare 
emissions or flare ash could result in an environmental impact.   

Modern flares proposed for use in PRTC do not contain lead although some earlier flares had lead in the 
firing mechanism.  Some flares contain trace amounts of chromium in the firing mechanism.  A statistical 
model was used to calculate emissions concentrations of chromium to estimate what it would take to 
achieve a level of toxicity of chromium as a result of flare use.  The model calculated that 1.6 million 
flares would have to be released annually below 400 feet over a 765 square mile training range before 
the level of chromium emissions would become a health risk (Air Combat Command [ACC] 1997).  No 
location in the world has this combination of flare numbers, altitude, and training area.  ACC uses fewer 
than 400,000 flares annually in all applications worldwide, and the number of defensive flares proposed 
for the PRTC is approximately 3,300.  The number of flares is smaller, the minimum altitude is higher, 
and the training area is larger for the PRTC than what would be required for flare emissions to constitute 
a health risk.  Flare emissions are not now, nor is it feasible that they could become, a health hazard. 

There are also trace quantities of boron in flare ash.  The amount of flare ash that would be required to 
raise the boron concentration to triple the background level of the upper inch of one acre of soil was 
estimated to annually require flare ash from approximately 4,000 flares.  It would be impossible for 
training aircraft to deposit 4,000 flares on one acre of land in a year (ACC 1997).  Flare burning and flare 
ash are extremely unlikely to result in measurable air quality or physical effects to the environment. 

Modified Alternative A would not affect air quality attainment within the four-state region.  The analysis 
purposefully used military power on the engines at all times which results in conservatively higher 
estimates of projected emissions than could be achieved.  Engines do not run at military power during 
an entire mission.  Flare burning emissions were calculated in the total emissions.   

Consequently, Modified Alternative A aircraft training activities are not expected to produce emissions 
that would significantly affect air quality or visibility within the four-state region. 

4.4.3.2 MODIFIED ALTERNATIVE B 

Air quality impacts associated with Modified Alternative B were based on air quality impacts estimated for 
Modified Alternative A, with consideration given to the aircraft operations proposed for each alternative.  
The analysis of aircraft emissions associated with the proposed training focuses on aircraft operations 
that would occur below 3,000 feet AGL.   

Modified Alternative B proposes essentially the same aircraft operations as Modified Alternative A within 
the PR-2, PR-3, Gap B, and Gap C MOAs.  Modified Alternative B does not propose any aircraft 
operations within the PR-1 or Gap A MOAs.  As a result, aircraft emissions associated with Modified 
Alternative B would not occur in proximity to or substantially impact any air quality nonattainment or 
Mandatory Federal Class 1 area. 

Modified Alternative A does not propose any aircraft operations within the PR-4 MOA.  The aircraft 
operations and resulting emissions proposed for Modified Alternative A in the PR-1 and Gap A MOAs 
would be similar to those that would occur within PR-4 under Modified Alternative B.  Therefore, the total 
emissions estimated for Modified Alternative A operations in Table 4.4-1 would be nearly identical to 
those that would occur under Modified Alternative B.  These data show that the annual net increases in 



Final 
November 2014 

Powder River Training Complex EIS 
4.0 Environmental Consequences Page 4-73 

emissions produced from Modified Alternative A would not exceed an applicable conformity de minimis 
threshold of 100 tons per year.  Therefore, Modified Alternative B also would produce less than significant 
air quality impacts to criteria pollutant levels within the four-state region. 

Similar to the GHG emissions estimated for Modified Alternative A in Table 4.4-2, GHG emissions from 
the operation of Modified Alternative B would produce less than significant impacts to the environment 
with respect to climate change.   

Similar to Modified Alternative A, since emissions associated with Modified Alternative B would occur over 
a large region and would be intermittent in nature, they would produce minimal TACs at any ground level 
location.  Modified Alternative B would not be expected to result in significant impacts to public health. 

As with Modified Alternative A, Modified Alternative B training activities are not expected to produce 
emissions that would significantly affect air quality or visibility impacts within the four-state region. 

4.4.3.3 MODIFIED ALTERNATIVE C 

Air quality impacts associated with Modified Alternative C were based on air quality impacts estimated 
for Modified Alternative A, with consideration given to the aircraft operations proposed for each 
alternative.  The analysis of aircraft emissions associated with the proposed training focuses on aircraft 
operations that would occur below 3,000 feet AGL. 

Modified Alternative C proposes aircraft operations within airspaces below 3,000 feet AGL that are 
essentially identical to those proposed for Modified Alternative A.  As a result, air quality impacts from 
Modified Alternative C would be identical to those estimated for Modified Alternative A.  Aircraft training 
activities from Modified Alternative C are not expected to produce emissions that would significantly 
affect climate change or air quality and visibility within the four-state region. 

4.4.3.4 NO-ACTION ALTERNATIVE 

The No-Action Alternative would not establish the PRTC.  The No-Action Alternative represents continued 
use of the existing Powder River airspace for training at baseline levels.  Use of remote complexes for 
training would continue to expend a substantial number of flying hours and would be expected to produce 
levels of GHG and other emissions comparable to those described for Modified Alternative A.  No different 
operational activities would occur due to the No-Action Alternative.  Therefore, the No-Action 
Alternative would not produce any new air quality impacts.  No-Action would produce the same level of 
GHG emissions, as described for Modified Alternative A, B, or C. 

4.5 PHYSICAL SCIENCES 

4.5.1 METHODOLOGY 
Physical sciences include topography, geology, soils, and water.  In any area of the arid west, any 
potential effects to water availability and water quality would be of concern to agencies and the public.  
Adherence to applicable regulations under the various project actions is assessed in this section.  
Impacts are assessed if there is a potential to reduce water availability to existing users, endanger public 
health or safety by creating or worsening health hazards or physical resource safety conditions, or to 
violate laws or regulations adopted to protect or manage water resources.  An impact to water 
resources would be considered significant to monitoring agencies if the impact adversely affected water 
quality or endangered public health by creating or worsening adverse health hazard conditions or 
violated established laws or regulations that have been adopted to protect or manage water resources 
of an area.   



Final 
November 2014 

 Powder River Training Complex EIS 
Page 4-74 4.0 Environmental Consequences 

The water divisions of the states Wyoming, Montana, North Dakota, and South Dakota and the 
U.S. Army Corps of Engineers (USACE) are the regulatory agencies that govern water resources in the 
ROI.  State agencies have adopted the USEPA’s applicable environmental rules and regulations.  The 
CWA of 1977 regulates pollutant discharges to waters of the U.S.  

Protection of unique geologic features and minimization of soil erosion in relation to potential geologic 
hazards and soil limitations are considered when evaluating impacts to earth resources (soils and 
geology).   

Impacts to soil resources can result from earth disturbance that would expose soil to wind or water 
erosion.  Analysis of physical resources typically includes examination of the potential effects that an 
action may have on the resource and assessment of the significance of any potential impacts.  Analysis 
of impacts to soil resources examines the suitability of locations for any proposed construction. 

4.5.2 ISSUES AND CONCERNS 
Soils impacts are expected to be minimal under the proposed PRTC action as there are no construction 
or ground-disturbing activities included in the Proposed Action.  Potential impacts to water resources 
would be highly unlikely given the low occurrence of water bodies in the ROI.  Under all alternatives, 
chaff and flare use would be introduced to areas of the ROI that have not previously had such defensive 
training.  The potential impacts to physical resources from this use are discussed in this section.   

4.5.3 ENVIRONMENTAL CONSEQUENCES 

4.5.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION  

The primary constituents of chaff are silica and aluminum.  These are the most common elements in the 
earth’s crust and in soils.  The component of chaff that has the potential to affect soil or water chemistry 
is aluminum, which tends to break down in acidic and highly alkaline environments.  Aluminum is the 
most abundant metallic element in the earth’s crust and is a common constituent of soils.  Modern chaff 
is composed primarily of very fine glass fibers thinner than a human hair and coated with aluminum to 
achieve its radar-reflective properties (Arfsten et al. 2002).  Chaff also contains trace amounts of iron, 
copper, magnesium, and zinc.  Chaff fibers are coated with stearic acid in order to prevent clumping 
during deployment (Arfsten et al. 2002).  Stearic acid (octadecanoic acid) is a saturated fatty acid 
derived from animal and vegetable fats and oils (Heryanto et al. 2007).  Stearic acid has been used in the 
development of drug delivery systems because it is considered to be inert, inexpensive, and 
biocompatible, as well as of a low toxicity.   

Laboratory and field analyses (Air Force 1997a) indicate that the pH of water in the soil or in a water 
body is the primary factor that determines the stability of the aluminum coating of chaff.  The coating is 
the most soluble and likely to release aluminum if the soil or water pH is less than 5.0 (extremely acidic) 
or greater than 8.5 (strongly alkaline).  In arid conditions such as those found in the ROI, soil pH tends to 
be neutral to alkaline, and there is usually not enough water in the soils of this region to react with the 
aluminum (Air Force 1997a).  As discussed in Section 3.5.3.3, Soils, 99 percent of the soils in the ROI 
have a pH between 5.0 and 8.5, outside the normal range for chaff coating to release aluminum into the 
soil.  The low percentage of soils in the ROI with a pH within the range to react with the chaff coating 
aluminum in combination with the low soil water content, results in conditions that would be extremely 
improbable for detectable aluminum concentrations to be produced from chaff particles that weather 
on the ground.  Analysis to detect chaff concentration in aquatic and soil environments, where chaff has 
been deployed for decades, was unable to detect any but a few chaff particles.  This is because chaff on 
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the ground rapidly breaks down to silica and aluminum, the two most common elements of the earth’s 
crust, and becomes indistinguishable from native soils (Air Force 1997a). 

Confined aquatic habitats could be affected if there were a potential for significant accumulation and 
decomposition of chaff fibers.  Water areas compose less than 0.86 percent (Section 3.8.3) of the ROI to be 
exposed to chaff and flare release under the Proposed Action.  Because chaff would be broadly distributed 
with low density in any one area, it is unlikely that chaff would be detectable or significantly accumulate 
within confined water bodies.  Water bodies in the ROI are neutral to slightly alkaline in pH similar to 
soils, and outside the pH range necessary to degrade the aluminum coating.  Chaff particles that fell on 
surface water would be chemically stable and subject to mechanical degradation.  No impact to water 
bodies would be anticipated, even in a highly unlikely event such as an entire clump of undispersed chaff 
falling into a small, confined water body.  Additional discussion of chaff and flare impacts to wetlands is 
included in Biological Sciences, Section 4.6 and Appendices C and D.   

Existing chaff mechanically breaks down quickly into silica and aluminum.  Under normal pH, the 
decomposition of aluminum in chaff is extremely slow.  Only under very high or low pH could the 
aluminum in an undispersed clump of chaff become soluble and potentially toxic (Air Force 1997a).  Few 
organisms would be present in water bodies with such extreme pH levels.  Given the small amount of 
diffuse or aggregate chaff material that could possibly reach water bodies and the moderate pH of 
regional water bodies, water chemistry would not be expected to be affected. 

Flares are magnesium which burns quickly to create a target for heat-seeking missiles.  The magnesium 
in flares would be toxic only at extremely high levels, a situation that is unlikely as flare use would not be 
repeated or concentrated in localized areas (see Section 4.4.3.1).  Flare ash would disperse over wide 
areas; thus, no impact to local soils and water systems is expected from the magnesium in flare ash.  The 
probability of an intact dud flare falling to the ground during training is estimated to be 0.01 percent of 
flares deployed (Air Force 2001).  The probability of an intact flare falling into an aquatic system is much 
smaller, given the very low proportion of water bodies in the ROI.  Therefore, no effect of flares on 
water quality would be expected.   

Chaff and flare plastic and wrapper residual materials are typically inert and not expected to impact soils 
or water bodies.  Section 2.8 describes these residual materials.  Overall, no significant impacts to soil 
and water resources in the ROI are expected from implementation of the Proposed Action.   

4.5.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B would expand existing airspace, increase airspace operations, and introduce the 
use of chaff and flares into new training areas similar to the Proposed Action.  Modified Alternative B 
primarily differs from the Proposed Action, Modified Alternative A, by not including the proposed 
PR-1A/B/C/D, or Gap A MOAs, which would reduce local low-level training airspace as compared with 
Modified Alternative A.  Chaff and flares would be used for training in the ATCAAs.  The total number of 
chaff bundles and flares deployed annually under Modified Alternative B would be expected to be 
approximately the same as under Modified Alternative A.  Soil and water consequences from chaff and 
flare use would be as described for Modified Alternative A.  Impacts are expected to be similar to those 
for the Proposed Action and less than significant.   

4.5.3.3 MODIFIED ALTERNATIVE C 

Modified Alternative C would also expand existing airspace, increase airspace operations, and introduce 
the use of chaff and flares into new training areas similar to the Proposed Action.  This alternative differs 
from Modified Alternative A in that it would include no PR-4 MOA and no Gap C MOA and result in a 
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reduction in local low-level training area as compared with Modified Alternative A.  The total number of 
chaff and flares units deployed annually would be expected to be approximately the same as under 
Modified Alternative A.  Impacts would not differ measurably from those of the Proposed Action. Thus, 
Modified Alternative C is not expected to affect soil or water resources differently from the Proposed 
Action in any measurable way, and impacts would be less than significant.   

4.5.3.4 NO-ACTION ALTERNATIVE 

The effects to physical resources under the No-Action Alternative would be the same as current 
conditions.  No defensive chaff and flares training would occur.  No changes to physical resources would 
occur under this alternative. 

4.6 BIOLOGICAL SCIENCES 

4.6.1 METHODOLOGY 
Assessing impacts to biological resources and the significance of those impacts is based upon federal 
and state determinations of: (1) the importance (legal, commercial, recreational, ecological, or scientific) 
of the resource, (2) the rarity of a species or habitat regionally, (3) the sensitivity of the resource to 
proposed training activities, (4) the proportion of the resource that would be affected relative to its 
occurrence in the region, and (5) the duration of the impact.  Federal or state agencies consider impacts 
to biological resources to be greater if priority species or habitats are adversely affected, if substantial 
effects occur over relatively large areas, and/or if disturbances cause reductions in population size or 
distribution of a priority species. 

4.6.2 ISSUES AND CONCERNS 
Impacts to biological resources from the Proposed Action and alternatives may result from operational 
effects from the use of chaff and flares, low-level overflights, sonic booms, and/or bird-aircraft 
collisions.  All effects on wildlife species would be expected to be initially greatest in areas not formerly 
included within the active airspace, until a period of habituation can occur and the animals begin to 
associate no threat with overflights and other training activities.  

The potential sources of impacts to wildlife from aircraft overflights include the visual effect of the 
overflying aircraft and the associated noise.  Approximately 87 percent of the sortie-operations for the 
Modified Alternative A would take place at altitudes greater than 2,000 feet AGL, which is higher than 
the altitudes associated with most documented reactions to visual stimuli by wildlife (Lamp 1989, 
Bowles 1995).  Evaluations of the potential for low-level startle effects and noise effects, along with 
other potential impacts, are presented below.   

4.6.3 ENVIRONMENTAL CONSEQUENCES 

4.6.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION  

Modified Alternative A incorporates several mitigations to reduce the potential for impact on the 
environment and human activities (see Section 2.3).  Most importantly for biological resources, Modified 
Alternative A does not include the PR-4 Low MOA area of heavy migratory waterfowl use. 

CHAFF  

Defensive countermeasures that would be used under all alternatives include the deployment of chaff 
and flares.  Once the chaff reaches the ground, the primary potential effects on wildlife include ingestion 
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or inhalation of fibers, and direct body contact.  Dispersed chaff consists of very fine strands of 
aluminum-coated silica fibers that are thinner than human hair.  In general, chaff is released at high 
altitudes, drifts over very large areas, and is greatly dispersed before falling to the Earth’s surface.  Chaff 
fiber deposition would be estimated to average approximately 0.0049 ounce (0.14 grams) per acre per 
year.  Winds at the deployment altitude of chaff would affect drift and deposition.  In rare cases, a 
bundle of chaff may fall to the ground without being dispersed.   

Chaff fibers are comprised of aluminum-coated silica fibers and contain trace amounts of iron, copper, 
magnesium, and zinc.  See Section 4.5, Physical Sciences, for a discussion on the activity of aluminum in 
soils and water bodies.  Application of chaff at rates described above would not result in a measurable 
increase in elemental aluminum in the soils.  There is no evidence of chaff affecting vegetation, and, 
under current condition of the soils, mobility within the soils and increased vegetation uptake of 
aluminum is not expected to occur.  Aluminum is one of the most abundant materials in the earth’s 
crust and the addition of aluminum from chaff would not have a measurable effect on the abundance or 
availability of aluminum in soils or vegetation.  

Analyses of chemical components of chaff indicate that chaff fibers may only be toxic in large amounts 
under certain conditions.  Under project alternatives, these chemicals would be deposited in the 
environment at rates that are not only sub-toxic but also undetectable.  A study completed in 1977 for 
the U.S. Navy found no evidence that chaff was acutely toxic to six species of aquatic organisms within 
the Chesapeake Bay (Arfsten et al. 2002).  Chaff fibers are not expected to dissolve in fresh water bodies 
unless they fall into acidic waters.  Even in this case, concentrations of aluminum would not be expected 
to become toxic.  Because chaff would be broadly distributed with low density across the ROI, it is 
unlikely that chaff would be detectable or significantly accumulate within a particular wetland. Given 
this and the mild pH (neither excessively acid nor excessively alkaline) in regional water bodies, water 
quality for biological resources would not be expected to be adversely affected by the increased use of 
chaff within the ROI.  For further discussion of activity of aluminum in soils see Section 4.5. 

Ingestion of chaff by either ranch animals or wildlife is expected to also be negligible.  Several studies 
have been conducted on cattle and goats that showed they would avoid eating clumps of chaff that 
were placed directly into their food, and only consumed chaff when coated with molasses and 
thoroughly mixed with food.  Those animals that did ingest the chaff showed no signs of health effects 
(Barrett and MacKay 1972).  It has been suggested that ingestion of chaff by waterfowl could be 
possible, with possible health effects including blockage or reduced function of the gizzard.  However, 
no data on ingestion of chaff by waterfowl is available and no known deaths of waterfowl have occurred 
from ingesting chaff (Air Force 1997a).  Given that the chaff deposition is expected to be approximately 
0.0049 ounces per acre annually from training operations, adverse effects from ingestion are not 
expected and impacts would be less than significant. 

Inhalation of chaff fibers is not expected to have negative effects on terrestrial wildlife.  Studies on 
inhalation of chaff fibers by humans and livestock demonstrated that chaff fibers are too large for 
inhalation and are expelled through the nose or swallowed (Air Force 1997a).  Based on calculations of 
the application rate of chaff under the proposed action and alternatives, the probability of an individual 
animal (livestock or wildlife) or person encountering single filaments or fragments of chaff or groups of 
filaments is highly unlikely.   

External contact with chaff is not expected to be significant due to the flexible nature and softness of 
the chaff fibers.  Studies conducted at Nellis AFB in 1997 reported finding no difference in animal 
abundance and nesting activity in areas where chaff were present.  Chaff was not found in rodent 
burrows or in nesting material of bird nests (Air Force 1997a).   
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FLARES 

Toxicological studies on flare residual materials indicate that no chemical effects are expected for 
biological resources.  The amount of magnesium dispersed from flares (as the combustion product 
magnesium oxide) is too small to result in levels that would be associated with acute exposure  
(Air Force 1997a; see Section 4.4.3.1, Air Quality).  The concentration of flare ash residue at any given 
location would be undetectable under normal circumstances due to dispersal of the minimal amount of 
residue produced by a burning flare deployed in the airspace.  No impacts would be expected to state-
listed species dependent on small aquatic habitats, including the northern redbelly dace and the 
northern leopard frog, which are found in bogs, small ponds, and lakes.   

The probability of a dud flare hitting the ground is extremely low (estimated rate of 0.01 percent of 
flares deployed).  Given that wetlands occur on less than one percent of the project area, the likelihood 
of an intact dud flare landing in a wetland is even lower.  If this event did occur, there would be minimal 
to no effects of the metallic magnesium from the flare on the wetland.  Magnesium is already a 
significant natural component of the earth and the amount from a flare would be comparably 
insignificant (Air Force 1997a).  Due to the low concentrations of flare residue and the extremely low 
probability of flare residue coming in contact with wildlife, flare releases are expected to have minimal 
and less than significant effects on wildlife.   

CHAFF AND FLARE RESIDUAL MATERIALS 

Pieces of plastic, Mylar, and/or paper fall to the earth with each bundle of chaff or flare deployed.  The 
average deposition of chaff and flare residual materials would be approximately one piece per 149 acres 
annually. Residual materials are inert and are not likely to be seen by species as food.  Some species of 
bird and rodents (e.g., pack rats) often select shiny material for their nests. Studies conducted at Nellis 
AFB in 1997 reported finding no difference in animal abundance and nesting activity in areas where 
chaff and flare residual materials were present.  Flare residual materials were not found in rodent 
burrows, pack rat nests, or in nesting material of bird nests (Air Force 1997a).  Behavioral responses 
from wildlife as a result of the presence of chaff and flares are also not expected to be significant.  Flares 
would not be released below 2,000 feet AGL and would likely not be a visible intrusion, even at night, to 
nocturnal wildlife on the ground.  While defensive flares released at night can be bright, the light usually 
lasts approximately 5 seconds.   

AIRCRAFT OVERFLIGHT AND SONIC BOOM NOISE 

Low-level flights and infrequent supersonic events create noise and may startle species on the ground.  
An estimated 2 to 4 percent of the land area under the proposed PRTC would be overflown at or below 
2,000 feet AGL each training day (see Section 4.9.3.1.5).  Any given location within the proposed 
airspace could experience approximately one sonic boom per day during the not more than 10 days of 
LFEs per year (see Section 4.2.3.5).  Supersonic activity would be the same under all alternatives.  
Additional information on noise levels and effects can be found in Section 4.2, Noise.  Section 4.8, Land 
Use, addresses effects of noise on livestock.  The majority of studies have been conducted on domestic 
animals because of noise damage claims for injury or losses in domestic livestock (Manci et al. 1988).  

Potential general issues related to noise effects on wildlife or livestock include the following:  

• Possible startle response injury due to trampling or uncontrolled running or flight 

• Increased expenditure of energy, particularly during critical periods 

• 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 

• Site abandonment 

Studies addressing the effects of overflight noise and sonic booms on wildlife suggest that impacts vary 
depending on the species as well as a number of other factors such as duration and frequency of flights, 
type of aircraft, flight speed, proximity, etc.  Natural factors which affect reaction include season, group 
size, age and sex composition, on-going activity, motivational state, reproductive condition, terrain, 
weather, and temperament (Bowles 1995).  Individual animal response to a given noise event or series 
of events also can vary widely due to a variety of factors, including time of day, physical condition of the 
animal, physical environment (such as whether the animal is restrained or unrestrained), the experience 
of the individual animal with noises, and whether or not other physical stressors (e.g., drought) are 
present (Manci et al. 1988).  Therefore, it is difficult to generalize effects of noise across species.  Studies 
suggest that overflight noise from military aircraft, including sonic booms, could elicit startle responses 
from individual animals and may cause physiological and/or behavioral responses possibly affecting an 
animal’s fitness or survivability.   

Noises that are close, loud, and sudden and that are combined with a visual stimulus produce the most 
intense reactions.  Rotary-wing aircraft (helicopters) generally induce the startle effect more frequently 
than fixed-wing aircraft (Gladwin et al. 1988; Ward et al. 1999).  Animals under newly proposed MOAs 
are expected to be temporarily more sensitive to noise due to lower previous exposure than animals 
under the existing Powder River MOAs.  Some species habituate to repetitive noises, especially noise 
associated with overflight of fixed-wing aircraft, better than other species (Conomy et al. 1998; 
Krausman et al. 1998, Downing 2006).  

Studies have primarily focused on avian species and large ungulates such as elk and pronghorn.  Findings 
would also be applicable to domestic animals.  Increased heart rate, as well as startle responses (such as 
moving, running or flushing), have been observed in species such as elk, pronghorn, raptors, and certain 
species of waterfowl (Downing 2006; Manci et al. 1988).  Such reactions have been especially noticed 
with low-level rotary wing aircraft flights.  While such responses have been observed, little information 
is available on indirect or long term effects on the vigor or survivability of free-ranging wildlife 
populations due to overflight noise compared to other environmental factors.  Ellis et al. (1991) 
examined behavioral and reproductive effects of several raptor species to low-level flight.  They found 
no incidents of reproductive failure and that site re-occupancy rates were high the following year.  Bald 
eagle behavioral responses varying from altering posture to taking flight and/or departing the area have 
been associated with closely-approaching aircraft (Grubb and Bowerman 1999).  However, no evidence 
of reduced reproductive success in bald eagles exposed to overflights or other military noise has been 
reported (Fraser et al. 1985, Grubb and Bowerman 1999).  Palmer et al. (2003) detected only subtle 
effects on parental behavior of peregrine falcons from jet aircraft overflights and found no evidence that 
nest attendance patterns were negatively affected.   

Sound exposure levels (SEL) above 90 dB may be detrimental to mammals and are associated with a 
number of behaviors such as retreat from the sound source, freezing, or a strong startle response 
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(Manci et al. 1988).  Although not directly applicable to the PRTC, Harrington and Veitch (1992) studied 
the effects of low-level jet overflight on woodland caribou calf survival and found that mortality rates 
were significantly higher in groups exposed to the flights.  Increased use of low-altitude aircraft in 
remote areas in Alaska occupied by ungulate populations has 
focused attention on possible effects of aircraft disturbance on 
wildlife (Klein 1973 in Manci et al. 1988).  Such disturbance is most 
detrimental in treeless terrain where escape cover is lacking.  

Studies of large ungulates include observations of flight distances 
and other behavior of caribou in Alaska.  Results were recorded in 
relation to altitude and angle of fixed-wing aircraft and helicopter 
approach, intensity and frequency of sound, and external factors 
such as weather and terrain.  Running and panic occurred when the 
aircraft was at altitudes of 200 feet or less, and such reactions 
decreased as flight altitudes increased.  Above 500 feet, no panic 
response was observed.  The minimum altitude for training in the 
proposed PRTC is 500 feet, with most (87 percent) of training hours above 2,000 feet AGL.  Groups of 
fewer than 10 animals responded less strongly to the aircraft than larger groups.  Groups consisting 
primarily of cows, calves, and yearlings tended to show a stronger response to the aircraft than groups 
of bulls.  Calef et al. (1976 in Manci et al. 1988) demonstrated that unfamiliar noise stimuli increased the 
incidence of miscarriages and lowered the birth rates of caribou and, therefore, recommended that 
aircraft fly above a minimum altitude of 500 feet during summer and fall migrations, and 1,000 feet at 
other times.   

Studies on pronghorn response to overflight by jet aircraft and helicopters have suggested rapid 
habituation to overflight after initial responses, which include running for short distances (Workman 
et al. 1992, Bayless et al. 2004).  In the Bayless et al. (2004) study, which included day and night exposures 
to nearby helicopter activity, movements in response to overflight during nighttime hours were less than 
movements in response to overflight during daylight, suggesting a visual component to the reaction  in 
addition to noise.   

In many studies, animals exhibited continually decreasing responses to increased noise exposure, 
suggesting habituation.  Reactions of captive elk, pronghorn, and bighorn sheep to the impulse noise of 
sonic booms decreased with exposure (Workman et al. 1992).  For pronghorn, initial responses were an 
increased heart rate (that returned to normal within 1½ minutes), running for short distances, and 
increased alertness.  By the third exposure to a sonic boom, the animals’ heart rate response had 
decreased by half and they did not run.  Aircraft noise has the potential to be most detrimental during 
periods of stress, especially during winter, during gestation, and during calving (DeForge 1981).  Wildlife 
management agencies regularly use helicopters and fixed-wing aircraft for radio tracking, monitoring, and 
surveying wild ungulate populations. 

The greater sage-grouse, recently added as a federal candidate species for listing, is of concern in western 
states that support mature sagebrush habitat.  The species also occurs on U.S. Forest Service (USFS) and 
Bureau of Land Management (BLM) sensitive lists.  Likely because the species is showing historic declines 
and is a popular game bird, much research has been conducted on the potential effects of oil and gas 
development, which is increasing in the region.  Effects of noise, in particular aircraft noise, on greater 
sage-grouse have been minimally studied.  Related research on other upland game birds includes 
observations on the behavior of four wild turkey (Meleagris gallapavo) hens on their nests during real and 
simulated sonic booms (Lynch and Speake 1978 cited in Manci et al. 1988).  Simulated sonic booms were 
produced by firing 5-centimeter mortar shells, 300 to 500 feet from the nest of each hen.  Recordings of 

 
Simulated sonic boom experiments with 
turkeys did not reveal any reaction 
other than a few seconds of head alert 
behavior. 
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pressure for both types of booms measured 0.4 to 1.0 psf at the observer’s location.  Turkey hens 
exhibited only a few seconds of head alert behavior at the sound of the sonic boom.  No hens were flushed 
off the nests, and productivity estimates revealed no effect from the booms.  Twenty brood groups were 
also subjected to simulated sonic booms.  In no instance did the hens desert any poults (young birds), nor 
did the poults scatter or desert the rest of the brood group.  In every observation, the brood group 
returned to normal activity within 30 seconds after a simulated sonic boom.   

Aircraft overflight noise and sonic booms have the potential to affect breeding behavior of sage-grouse; 
however, no specific research has been completed on these effects.  Sage-grouse are known to select 
their leks (communal breeding display areas) based on good acoustic properties, and depend on auditory 
communication for mating behavior (Braun 2006).  Most sage-grouse leks were established decades ago 
and are used year after year.  Impacts, if any, would depend on the season and altitude of low-level 
flights, the time of day, and loudness of the sonic booms, if any. Periods of greatest activity in the lek 
sites is in the very early morning when overflights are unlikely to take place.  Sage-grouse studies on the 
effects of oil and gas development have shown that light traffic disturbance (1 to 12 vehicles per day) 
during the breeding season might reduce nest-initiation rates and increase distances hens moved from 
leks for their nest site selection (Lyon and Anderson 2003).  In a heavily-cited dissertation, Holloran (2005) 
found that declines in the number of displaying male sage-grouse were positively correlated with 
proximity of leks to gas-field-related sources of disturbance, increased levels of development surrounding 
leks, increased traffic volumes within 3 kilometers of leks, and increased potential for greater noise 
intensity at leks.  He also found that nesting and brooding females avoided areas with active drilling rigs 
and producing wells. Holloran suggested that a lag period occurs between when an individual sage-grouse 
is affected by an anthropogenic disturbance and when survival probabilities are influenced, suggesting 
negative fitness consequences for females subjected to noise and activity from natural gas development 
during the breeding or nesting periods.  Naugle et al. (2006) found that by 2005, active sage-grouse leks, 
and large and medium-sized leks, were more often found outside or adjacent to coalbed natural gas fields 
than within coalbed natural gas fields. Potential project-related noise such as overflights and sonic booms 
differ from oil and gas effects as they would be more random, not sustained, infrequent, and not fixed in 
location.  The potential for impacts to sage-grouse from overflight, if any, would likely differ from those 
associated with on-the-ground human activity, vehicle use, and industrial noise associated with oil and gas 
development cited above, but have not been studied.   

Currently, supersonic flights are not permitted within the existing Powder River airspace and rarely 
would aircraft inadvertently achieve supersonic speeds.  As a result, wildlife under the airspace rarely 
experience sonic booms although they regularly experience thunder, which has the same noise 
characteristic as a sonic boom.  Supersonic activity above 20,000 feet MSL for B-1s or above 10,000 feet 
AGL for other transient aircraft could produce sound levels in the 0.5 psf range over broad areas and in 
the 4 psf range in smaller areas (see Section 4.2.3.5).  An estimated one sonic boom per LFE day (up to 
10 days per year) could be experienced at any given location under the airspace. This would produce 
very infrequent, if any, startle effects.  Many studies have shown that wildlife have the ability to 
habituate to noise and become tolerant to overflights (Downing 2006).  Operation activities occurring in 
new areas may affect the behavior of sensitive species that occur within the airspace during the initial 
exposures.  However, any behavioral effects would likely be short term and unlikely to reach the level at 
which take of an individual could occur.  

BIRD- AND OTHER WILDLIFE-AIRCRAFT STRIKES  

One potential impact on birds, including migratory birds, within the training airspace is the possibility of 
bird-aircraft collisions, or strikes.  Discussion of the safety aspects of bird-aircraft strike hazards is 
included in the Section 3.3.3.4, Safety.  As explained in Section 3.6.3.2, the eastern project area occurs 
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under the convergence of the Central and the Mississippi flyways for migratory birds, which increases 
the chance for bird-aircraft strikes during the spring and fall migration seasons in the ROI.  Studies have 
demonstrated that 95 percent of migratory birds fly at altitudes less than 10,000 feet, with the majority 
of them occurring below 3,000 feet.  Most aircraft collisions occur during low-altitude flight, especially 
around airfields (where low-altitude flight is most frequent) and over water bodies (which attract large 
numbers of migratory birds).  Approximately 87 percent of the time spent in the airspace on sortie-
operations under the Modified Alternative A would take place at altitudes greater than 2,000 feet AGL 
and water bodies are relatively scarce in the ROI. Although migratory birds such as geese, swans and 
some raptors have been known to fly at altitudes above 10,000 feet AGL during migration (Lincoln et al. 
1998), the chance of collision is very low due to the low density of birds and aircraft.  This expectation is 
borne out by the extremely low frequency of bird-aircraft strikes recorded in the ROI, described below. 

Bird-aircraft strike data recorded from 1999 through 2007 indicates that Ellsworth-based aircraft 
experienced 11 bird strikes in the existing Powder River A and B MOAs during that 9-year period.  Of 
these, 41 percent occurred during July, August and September.  PR-3 and PR-4 MOAs overlie the 
Mississippi and Central Flyways (Figure 3.2-6) and PR-1A/B/C/D MOAs overlie more diverse environment 
than the PR A and PR B MOAs.  There is a greater potential for bird-aircraft strikes in the proposed 
MOAs than in the existing Powder River A and B MOAs. The migratory birds within the region are 
protected by the Migratory Bird Treaty Act.  If a migratory bird species is involved in a bird-aircraft 
strike, it would be considered an incidental taking during military training, which is exempt from any 
permitting requirement by Section 315 of the Fiscal Year (FY) 03 National Defense Authorization Act.  
These rare bird-aircraft strikes would not be expected to adversely affect any species on the population 
or regional level, and the potential for aircraft collisions with listed species are so low as to be 
discountable. 

FIRE POTENTIAL  

Wildfires from any cause can impact wildlife.  Fire danger is discussed in Chapter 3.3.3.3.  The potential 
for a defensive training flare-initiated wildfire to affect wildlife habitat is considered minimal for a 
number of reasons.  Once flares are released they burn out within 5 seconds and within approximately 
500 feet of the release altitude.  Deployment of defensive flares would be limited to above 2,000 feet 
AGL and would be discontinued when extreme fire conditions exist on the ground below an airspace 
segment.  Altitude restrictions for flare use are expected to result in complete flare combustion more 
than 1,500 feet above the ground.  Any residual materials, such as plastic end caps, would not have the 
ability to cause a fire.  Occasionally flares may not ignite  and the dud flare could fall to the ground 
(approximately 0.01 percent of the flares deployed).  The magnesium within the flare is quite stable and 
it would take a hot fire (in excess of 400°F) to ignite a dud flare, although a dud flare could be ignited by 
a strike with a power saw or a bullet.   

If a wildland fire were to occur as a result of an Air Force activity, a loss of canopy and/or understory 
vegetation would likely occur depending on the severity of the fire, land condition at the time, and if and 
how soon fire control can respond.  Recovery of the vegetation would depend on the plant species 
burned, season, and severity. Vegetation types such as grasslands naturally have a fairly frequent fire 
regime, and therefore are composed of species that can and do recover quickly from fires.  Woodlands 
and shrubland communities recover over longer time periods depending on severity of the fire and 
climatic conditions (especially precipitation and temperature regimes) available following fire.  Although 
project-related fires would be expected to be very infrequent, loss of plant cover could increase erosion 
and sedimentation downslope in some areas. Bare ground as a result of fires can allow the spread of 
invasive non-native plant species such as annual grasses (e.g., cheatgrass), depending on the nature of 
the vegetation burned and the presence of invasive species in surrounding areas.  Post-fire conditions of 
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erosion, sedimentation, or invasion of non-native species are generally unfavorable for wildlife and 
reduce productively of habitats to support species.   

A wildland fire may result in direct effects on wildlife and livestock, including displacement from 
important habitat or range.  The degree of effect varies by the severity of the fire, the season of the fire, 
and the type of habitat that was burned.  Fires temporarily decrease available cover and foraging 
habitat, and fires started during breeding season could adversely affect ground nesting birds and 
interrupt breeding rituals for resident species.  As previously stated, the potential for wildland fires as a 
result of Air Force activity is minimal and not considered a significant risk to wildlife habitat quality or 
quantity in the ROI. 

In summary, most wildlife, including mammals and birds, would be expected to habituate to a level of 
overflights and sonic booms, although the increase in active airspace and frequency of overflights could 
temporarily affect the behavior of some wildlife species in the newly proposed MOAs.  Sonic booms and 
chaff and flare use would continue from aircraft training and would not have significant effects as 
described above.   Overall, Modified Alternative A would not be expected to adversely affect vegetation 
or wildlife resources, and impacts would be less than significant.  

THREATENED, ENDANGERED, AND OTHER SPECIAL STATUS SPECIES 

Table 3.6-4 summarizes the distribution and status of listed, proposed, and candidate species for 
protection under the federal Endangered Species Act (ESA). Appendix L summarizes the distribution and 
status of other species identified as sensitive by state resource management agencies and federal land 
management agencies within the ROI.  

Table 4.6-1 summarizes the distribution and status of candidate, proposed, and listed threatened and 
endangered species under the federal ESA and summarizes the ESA effects determination for each 
based on the analysis in this chapter.  A brief summary of the rationale for the effects determination is 
also provided.  Minimal to no effects on these species are expected from training flights based on the 
analysis presented in this chapter.  The Air Force received concurrence from USFWS in 2010 
(USFWS 2011b, and presented in Appendix E, Public Involvement and Agency Correspondence) on their 
determination of “may affect, not likely to adversely affect,” federally listed threatened and endangered 
species based on the findings contained in Sections 3.6.3 and 4.6.3 of the DEIS for the PRTC.  

Since publication of the DEIS, Sprague’s pipit, a secretive resident songbird inhabiting prairies and 
alkaline meadows, has been identified as a candidate species for protection under the ESA.  Additionally, 
the red knot, a long-distance migrant shorebird known to stop over and feed in aquatic habitats in the 
ROI during migration, has been proposed for listing as threatened under the ESA.   

In June 2014 the Air Force submitted an updated letter (see Appendix E) that contained ESA 
determinations for five recently listed species, which have been added to Table 4.6-1. The USFWS 
concurred with these determinations by letter in July 2014 (see Appendix E). Potential impacts on the 
greater sage-grouse, a candidate species that may be listed in the near future, are discussed extensively 
in this section.  Although no specific mitigations were mandated due to the current listing status as a  
candidate species, the USFWS and the Air Force discussed potential impacts and mitigations extensively 
in order to prepare for a potential listing in 2015. To reduce the potential for impacts on this candidate 
species, the Air Force will establish voluntary, reasonable, and temporary avoidance measures during 
early morning hours of lek attendance. The USFWS has identified this as between sunrise and 10:00 a.m. 
local time from early March through mid-May in identified core habitat areas. This is the time during 
which the greater sage-grouse is especially sensitive to disturbance.  Additionally the USFWS and the Air 
Force are considering annual meetings to discuss more specific impact avoidance or minimization 
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measures if necessary. The Air Force will revisit its determination concerning the greater sage-grouse 
and consult with the USFWS if the species is listed. 

Table 4.6-1.  Summary of Potential Effects on Federally Listed, Proposed, or 
Candidate Species Known to Occur or with Potential to Occur under the Proposed 

PRTC Airspace  
Common 

Name Status 
Expected Occurrence 

and Habitat Effects Determination 
Birds 
Piping 
plover 

T Potential during migration, 
nesting occurs along Missouri 
and Cheyenne rivers and may 
occur along Moreau River.  Uses 
sandbars, islands, shorelines. 

Rare migrant in ROI.  The potential for a bird-aircraft strike is 
so low as to be discountable. Chaff and flare use would not 
adversely affect the species.  Behavioral response to 
infrequent low-level overflights would be insignificant and not 
be expected to reach the level at which take would occur. 
Effects determination: The project may affect, but is not likely 
to adversely affect the piping plover. 

Whooping 
crane 

E Potential during migration.  Uses 
sloughs, marshes, rivers, lakes, 
ponds, croplands, and pastures. 

Powder River 4 Low MOA (500 feet AGL up to but not including 
12,000 feet AGL) has been eliminated from Modified 
Alternative A.  For Modified Alternative B, the 28 OSS would 
avoid use of the proposed Powder River 4 Low MOA when 
notified by USFWS that whooping cranes are present in the 
area (generally for a 2-day to 6-day period when whooping 
cranes are in the area during Spring and Fall Migration) 
(USFWS 2011b). 
Effects determination: The project may affect, but is not likely 
to adversely affect the whooping crane. 

Interior least 
tern 

E Potential during migration, 
nesting occurs along Missouri 
and Cheyenne rivers and may 
occur along Moreau River.  Uses 
sandbars, islands, shorelines. 

Rare migrant in ROI.  The potential for a bird-aircraft strike is 
so low as to be discountable. Chaff and flare use would not 
adversely affect the species.  Behavioral response to 
infrequent low-level overflights would be insignificant and not 
be expected to reach the level at which take would occur. 
Effects determination: The project may affect, but is not likely 
to adversely affect the interior least tern. 

Yellow-billed 
cuckoo 

C Cottonwood –riparian areas Possible resident in riparian cottonwood habitat in the 
westernmost part of the ROI.  The potential for a bird-aircraft 
strike is so low as to be discountable. Chaff and flare use would 
not adversely affect the species due to the wide dispersion and 
low density of chaff fibers and the low likelihood of project-
related fire. Behavioral response to infrequent low-level 
overflights would be insignificant and not be expected to reach 
the level at which take would occur. Effects determination: The 
project may affect, but is not likely to adversely affect the 
western yellow-billed cuckoo. 

Red knot PT Potential during migration. Long-
distance migrants flying more 
than 9,300 miles from south to 
north in spring and repeat in 
reverse every autumn. Stopover 
habitat includes aquatic areas 
where easily digested foods can 
be readily consumed. Breeding 
occurs outside of the ROI in the 
central Canadian Arctic from 
northern Hudson Bay to the 
southern Queen Elizabeth 
Islands. 

Rare migrant in ROI.  The potential for a bird-aircraft strike is 
so low as to be discountable. Chaff and flare use would not 
adversely affect the species due to the wide dispersion and low 
density of chaff fibers and the low likelihood of project-related 
fire coupled with the species’ use of wetland habitats.  
Behavioral response to infrequent low-level overflights would 
be insignificant and not be expected to reach the level at which 
take would occur. Effects determination: The project may 
affect, but is not likely to adversely affect the red knot. 

continued on next page… 
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Table 4.6-1.  Summary of Potential Effects on Federally Listed, Proposed, or 
Candidate Species Known to Occur or with Potential to Occur under the Proposed 

PRTC Airspace  
Common 

Name Status 
Expected Occurrence 

and Habitat Effects Determination 
Sprague’s 
pipit 

C Uses medium to intermediate 
height prairie. Also known to 
utilize alkaline meadows around 
the edges of alkaline lakes.  
Ground nester that breeds and 
winters on open mixed-
grassland habitat. 

Resident in ROI. The potential for a bird-aircraft strike is so low 
as to be discountable. Chaff and flare use would not adversely 
affect the species due to the wide dispersion and low density 
of chaff fibers, the low likelihood of project-related fire.  
Behavioral response to infrequent low-level overflights would 
be insignificant and not be expected to reach the level at which 
take would occur. Effects determination: The project may 
affect, but is not likely to adversely affect Sprague’s pipit. 

Greater 
sage-grouse 

C Dependent upon large stands of 
mature sagebrush year round 
for foraging and cover.  Flat, 
open grassland needed for 
breeding (leks).  Historically 
occurred across the entire ROI; 
populations in eastern portion of 
range have subsided.   

Resident in ROI.  The potential for a bird-aircraft strike is so low 
as to be discountable. Chaff and flare use would not adversely 
affect the species due to dispersion/low density of chaff fibers 
and very low likelihood of a project-related fire in sage grouse 
habitat.  Behavioral response to infrequent low-level 
overflights would be insignificant and not be expected to reach 
the level at which take would occur, peak breeding activity is 
peak at very early morning hours, when project flight activity 
would be minimal.  Effects determination: The project may 
affect, but is not likely to adversely affect the greater sage-
grouse. 

Mammals 
Black-footed 
ferret 

E, N/E in 
MT, WY, 

SD 

Historical occurrence across ROI.  
All current populations have 
been re- introduced;  suitable 
habitat includes prairie dog 
towns >80 acres or any towns 
part of a >1,000 acre complex of 
prairie dog colonies 

Resident in ROI.  Chaff and flare use would not adversely affect 
the species due to dispersion of chaff and low likelihood of 
project-related fire.  Behavioral response to infrequent low-
level overflights would be insignificant and not be expected to 
reach the level at which take would occur. Effects 
determination: The project may affect, but is not likely to 
adversely affect the black-footed ferret. 

Northern 
long-eared 
bat 

PE Historical occurrence within the 
ROI. Species range includes 39 
states. Roost in caves, mines, 
and both live and dead trees. 

Possible occurrence in ROI.  The potential for a bat-aircraft 
strike is so low as to be discountable. Chaff and flare use would 
not adversely affect the species.  Behavioral response to 
infrequent low-level overflights would be insignificant and not 
be expected to reach the level at which take would occur. 
Effects determination: The project may affect, but is not likely 
to adversely affect the Northern long-eared bat. 

Canada lynx T Historical occurrence 
documented along the western 
border of Sheridan County, 
outside of the ROI.  Live in 
subalpine/coniferous forests.  
Critical habitat limited to 
western Wyoming.  

Canada lynx is not known to be resident within the ROI and 
therefore the effects determination is no effect of the project 
on Canada lynx. Should the Canada lynx enter the ROI the 
following would apply: Chaff and flare use would not adversely 
affect the species.  Behavioral response to infrequent low-level 
overflights would be insignificant and not be expected to reach 
the level at which take would occur. Effects determination 
should the Canada lynx enter the project ROI: The project may 
affect, but is not likely to adversely affect the Canada lynx 
should it enter the ROI. 

Fish 
Topeka 
shiner 

E Historical occurrence only.  All 
current populations are found in 
small streams within eastern SD, 
within the Big Sioux, Vermillion, 
and James River watersheds 

Since the Topeka shiner is not present within the ROI, the 
effects determination is no effect of the project on Topeka 
shiner.  Chaff and flare use would not adversely affect the 
species’ historic habitat due to dispersion; behavioral response 
to low-level overflights is not known or expected in fish. 

continued on next page… 
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Table 4.6-1.  Summary of Potential Effects on Federally Listed, Proposed, or 
Candidate Species Known to Occur or with Potential to Occur under the Proposed 

PRTC Airspace  
Common 

Name Status 
Expected Occurrence 

and Habitat Effects Determination 
Pallid 
sturgeon 

E Historical occurrence within the 
ROI.  Large-river ecosystems and 
associated floodplains, 
backwaters, chutes, sloughs, 
islands, sandbars, and main 
channel waters. 

Since the pallid sturgeon is not present within the ROI, the 
effects determination is no effect of the project on pallid 
sturgeon.  Chaff and flare use would not adversely affect the 
species’ historic habitat due to dispersion; behavioral response 
to low-level overflights is not known or expected in fish. 

Plants 
Ute ladies’-
tresses 

T Historical occurrence across ROI.  
Primarily associated with stream 
terraces, floodplains, oxbows, 
seasonally flooded river 
terraces, subirrigated or spring-
fed abandoned stream channels 
and valleys, and lakeshores. 

Chaff and flare use would not adversely affect the Ute ladies’-
tresses historic habitat due to dispersion of chaff, very low 
likelihood of a flare reaching the ground and starting a fire and 
lack of susceptibility of the habitat to unlikely range fire.  
Behavioral response to low-level overflights is not known or 
expected in plants.  Effects determination: The project may 
affect, but is not likely to adversely affect the Ute ladies’-
tresses. 

Note: 1. Federal Listing as E=endangered; PE=Proposed Endangered; T=threatened; PT=proposed threatened; C=candidate; 
N/E=Nonessential Experimental, referring to reintroduced populations 

Sources: USFWS 2006; USFWS 2007; USFWS 2008a; USFWS 2014a; USFWS 2014b; USFWS 2014c; USFWS 2014d; 
USFWS 2014e; USFWS 2014f; WYNDD 2003; Montana Sage Grouse Work Group 2005; SD Wildlife Division, 
Department of Game, Fish and Parks 2008; McCarthy and Kobriger 2005 

 

4.6.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B would expand existing airspace assets, increase airspace operations, allow 
supersonic activity, and introduce the use of chaff and flares into the training area similar to the 
Modified Alternative A.  Potential biological effects would be similar to and generally comparable to 
those described for Modified Alternative A.  Modified Alternative B differs from the Modified 
Alternative A by not including PR-1A/B/C/D or Gap A MOAs. This would result in less local low-level 
training overflight in the more varied terrain on the western end of the proposed PRTC.  Modified 
Alternative B also differs by including the PR-4 Low MOA, which is not included in Modified Alternative 
A.  The PR-3 and PR-4 Low MOAs would include low-level flights over the confluence of the Central and 
Mississippi Flyways. This has the potential for Modified Alternative B to have somewhat increased bird-
aircraft strikes when compared with Modified Alternative A or C. The frequency of low-level flight by B1-
B aircraft would be about the same for Modified Alternative A and Modified Alternative B, but the 
geographic distribution would be different, with PR-1A/B/C/D and GAP A MOAs experiencing low-level 
overflight under Modified Alternative A but not under Modified Alternative B; the PR-4 and GAP C MOAs 
would experience low-level overflight under Modified Alternative B but not under Modified Alternative 
A (or Modified Alternative C).  Low level overflight by B-1s would be the same in PR-2 and PR-3 MOAs 
under both alternatives.  The PR-1A/B/C/D and GAP A MOAs overlie a greater proportion of shrubland 
habitat, including greater sage grouse habitat, compared to PR-4, which mainly overlies cropland and 
grassland habitat with stopovers for migratory waterfowl along the Central Flyway. For Modified 
Alternative B, the 28 OSS would work with the USFWS to avoid use of the proposed PR-4 Low MOA 
when notified by USFWS that whooping cranes are present in the area (generally for a 2-day to 6-day 
period when whooping cranes are in the area during spring and fall migration) (USFWS 2011b). As 
discussed under the Modified Alternative A, although most wildlife, including mammals and birds, would 
be expected to habituate to a level of overflights and sonic booms, the increase in active airspace and 
frequency of flights could affect the behavior of some wildlife species in the newly proposed MOAs.  
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Sonic booms and chaff and flare use would continue from aircraft training in the ATCAA. Overall, 
Modified Alternative B would not be expected to adversely affect vegetation or wildlife resources and 
impacts would be less than significant, although the effects upon migratory birds could be slightly 
greater than Modified Alternative A or C.  

4.6.3.3 MODIFIED ALTERNATIVE C 

The total MOA airspace included for Modified Alternative C is smaller than that for the Modified 
Alternative A.  The more varied terrain to the west would be overflown at low altitudes and 
consequences would be comparable to those described for Modified Alternative A.  Modified 
Alternative C does not include PR-4 MOA and Gap C MOA.  The biological resources present would be 
generally very similar to those described for the Modified Alternative A.  There would not be low-level 
overflight in flyways to the east side of the proposed airspace where a greater concentration of 
migratory waterfowl habitat is present.  Potential impacts would be similar to those described for 
Modified Alternative A with regard to the PR-4 and Gap C MOAs where no low-level training would 
occur.  Any adverse effects to vegetation or wildlife resources from Modified Alternative C would be less 
than significant.   

4.6.3.4 NO-ACTION ALTERNATIVE 

The No-Action Alternative would not create the PRTC or expand training airspace.  As a result, 
conditions would remain the same as those described in Section 3.6, Existing Conditions for the 
biological resources present in the ROI.  This would include continued low-level training in the Powder 
River A and B MOAs which represent most of the proposed PR-2 MOA. 

4.7 CULTURAL AND HISTORIC RESOURCES 

4.7.1 METHODOLOGY 
Impact analysis for cultural resources focuses on assessing whether the PRTC modified alternatives have 
the potential to affect cultural resources that are eligible for listing in the National Register of Historic 
Places (NRHP) or have traditional religious and cultural significance for Native Americans. Under Section 
106 of the National Historic Preservation Act (NHPA), the Air Force has initiated consultation with the 
State Historic Preservation Officers (SHPO) and Tribal Historic Preservation Officers, to identify historic 
properties (i.e., cultural resources that are eligible for listing on the NRHP) located in the area, to assess 
whether the proposed airspace change would adversely affect the resources, and to notify the SHPOs or 
Tribal Historic Preservation Officers of any adverse effects. 

Direct impacts may occur by physically altering, damaging, or destroying all or part of a resource; 
altering characteristics of the surrounding environment that contribute to the resource’s significance; 
introducing visual or audible elements that are out of character with the property or alter its setting; or 
neglecting the resource to the extent that it deteriorates or is destroyed. Direct impacts can be assessed 
by identifying the types and locations of proposed activity and determining the exact location of cultural 
resources that could be affected. Indirect impacts generally result from increased use of an area, may be 
removed in time from the undertaking, and are harder to quantify.  

Impacts to cultural resources are evaluated for lands beneath the proposed PRTC airspace, and 
especially the proposed low-level training MOA airspace in portions of several counties in Wyoming, 
Montana, North Dakota, and South Dakota.  The proposed PRTC is an airspace action and has no 
proposed ground disturbance; this EIS focuses on those cultural resources potentially affected by visual 
and noise intrusions.   
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Depending on the proposed airspace, visual and noise intrusions could include an estimated 6 to 9 low-
level overflights per year over any given location, an estimated one sonic boom per day at any given 
location during the not more than 10 days of LFEs per year, and an average of one piece of chaff or flare 
residual plastic or wrapping materials per 149 acres per year.  Cultural resources potentially affected 
include significant historic sites such as National Historic Landmarks or properties listed on, or eligible 
for listing on, the NRHP that qualify because of setting or feeling; historic architectural resources or 
archaeological resources with standing structures (such as historic ranches or forts) that could be 
affected by vibrations; national historic trails; and traditional cultural resources that are associated with 
places that require isolation or quiet.  The Air Force recognizes that hundreds of other cultural 
resources, some documented and some not yet discovered, exist under the airspace.  Aircraft 
operations have the potential to affect historic structures and districts where setting is an important 
criterion for significance and where noise vibrations from sonic booms or low-level overflights could 
adversely impact those types of resources.  These resources are typically found on the NRHP or State 
Register.  Accordingly, if NRHP-listed properties are not affected by the project elements, then non-
listed resources are unlikely to be affected. 

Prehistoric and historic archaeological sites lacking standing structures are not included for the most 
part, as they are generally surface or even subsurface deposits that would not be directly affected by 
visual or noise intrusions associated with training aircraft.  Some prehistoric archaeological sites could 
contain natural structures such as rock shelters or caves.  These structures often house petroglyphs or 
pictographs, which are etched or painted onto the rock surfaces.  Studies have found that these types of 
natural formations are affected more by erosion than by sonic booms (Battis 1983).   

4.7.2 ISSUES AND CONCERNS 
Concerns mentioned by the general public and Native American tribes during the EIS process include 
disturbance to traditional or sacred sites, interference with religious ceremonies, and visual or noise 
effects to sites and sacred areas from overflights and chaff and flares.  Correspondence with potentially 
affected tribes is contained in Appendix N. 

Elements under the proposed PRTC include creation of new airspace, flying at low altitudes in specified 
MOAs, use of supersonic speed above specified altitudes in the airspace during not more than 10 days of 
LFEs annually, and release of defensive chaff and flares.  Under the Proposed Action, B-1 supersonic 
flight would be permitted above 20,000 feet MSL and would be permitted by transient fighters above 
10,000 feet AGL.  Supersonic flight operations would be permitted during LFEs only, not to exceed 
10 days per year.  The release of defensive flares and chaff would be permitted within all MOA and 
ATCAA airspaces, but flare use could be restricted under specified fire danger conditions.  Current 
training operations in the existing Powder River airspace do not permit supersonic flight or the release 
of chaff and flares.   

4.7.2.1 VISUAL INTRUSIONS 

Visual intrusions can include aircraft overflights that transit the viewshed of a historic property.  
Intangible qualities (e.g., quietude and isolation) of some traditional historic properties may be affected 
by overflights, although such effects are temporary and infrequent.  No physical changes occur to the 
properties on the land surface.  An observer standing at any given location in the 21.8 million acres 
underlying the proposed PRTC would likely see an average of 9 flights per day at all altitudes. Low-
altitude overflights of 2,000 feet AGL or below within specified MOAs are estimated to occur 6 to 9 
times per year on average at any given location.   
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Within PR-1 (for day-to-day operations under Modified Alternatives A and C and for LFEs for all 
alternatives, and excluding the Northern Cheyenne Reservation and specified other properties), PR-2, 
PR-3, and PR-4 MOAs (for Modified Alternative B), aircraft would be flying for a few minutes at an 
altitude as low as 500 feet AGL (except for avoidance areas described in Section 2.3).  Visual effects to 
any overflown historic property would be sporadic and temporary, given the infrequency of flights, the 
speed of the aircraft in transit, the size of the proposed airspace, and the dispersal of historic properties. 
In terms of historical precedent, as recently as the 1990s, Air Force bombers flew on low-altitude MTRs 
that traverse much of the proposed PRTC airspace; additionally, military aircraft currently train in the 
existing Powder River MOA/ATCAA airspace, which is essentially the same as PR-2. During NEPA scoping 
meetings for PRTC on the reservations, a tribal elder confirmed the earlier use and stated the tribe had 
had no problems with the training flights at the time. At low altitudes (e.g., 2,000 feet AGL or below), 
the aircraft’s visual presence could adversely affect the character and feeling associated with a historic 
property.   

Training aircraft at altitudes from 12,000 to 26,000 feet MSL present a small visual footprint .  
Overflights of the Northern Cheyenne, Standing Rock, and Cheyenne River Indian Reservations would 
not occur below 12,000 feet MSL. These areas, while preserving a considerable natural ambience and 
quietude, are not designated as wilderness lands, and have been and continue to be overflown by 
commercial and private aircraft.   

Figure 4.7-1 presents the visual effect of a B-1 aircraft to an observer at a spot under the proposed 
airspace.  The typical person has focused vision within an area represented by a 45- to 60-degree cone.  
Using a 55 degree cone of focused vision for this analysis, a 146-foot-long B-1, flying at 12,000 feet MSL, 
would occupy only 0.03 percent of the horizontal plane of that cone of vision.  At 18,000 feet MSL, it 
would occupy 0.01 percent. In this representation, the notional human figure is shown to scale with 
respect to the depicted surrounding terrain, perceived distance from the reader, and size of the 
depicted aircraft, standing on the Northern Cheyenne Reservation under PR-1D, with the B-1 overhead 
and the ground surface at 3,785 feet MSL (the average ground surface elevation in the Northern 
Cheyenne Reservation).  The aircraft would appear slightly smaller at both altitudes shown over the 
Standing Rock and Cheyenne River Reservations as the average ground surface elevations are lower 
(2,250 and 2,475 feet MSL, respectively). Based on this analysis, visual intrusion caused by transit of 
PRTC training aircraft at or above 12,000 feet MSL above these reservations would not be expected to 
diminish the qualities of any traditional cultural properties that make them suitable for listing on the 
NRHP. 

During Government-to-Government consultations, questions were raised about tribal sovereignty and 
airspace over tribal lands.  As explained in Section 1.6, Congress has charged the FAA with administering 
all navigable airspace.  The FAA has exclusive jurisdiction over all navigable airspace associated with the 
U.S., including airspace over tribal lands, private property, and public property.   

During tribal ceremonies, overflights at any altitude can be seen as an unwelcome visual intrusion. 
During Government-to-Government consultations, tribal members regularly cited their concerns that 
low-level overflights would intrude upon their ceremonies and vision quests.  Air Force representatives 
assured the tribal members that, when told of a specific location, the Air Force would establish 
reasonable avoidance areas for reasonable time periods to reduce or eliminate any intrusion and 
protect the privacy of participants.  As detailed in the Programmatic Agreement, summarized in Section 
4.7.2.4, developed by the Air Force in consultation with the SHPOs from Wyoming, Montana, North 
Dakota, and South Dakota, the Advisory Council on Historic Preservation (ACHP), the National Park 
Service (NPS), the Crow, the Northern Cheyenne, the Cheyenne River Sioux, and the Standing Rock 
Sioux, the Air Force has agreed to specific avoidance protocols and will continue to consult with the 
signatories and invited signatories during the term of the Programmatic Agreement (see Appendix N). 
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Figure 4.7-1. Representation of Aircraft Overflight during PRTC Use 
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The release of chaff and flares could have a visual effect from residual materials which remain on the 
ground or land on structures or at sacred sites.  Studies have shown that chaff and its residual materials 
do not pose a significant threat to the visual integrity of archaeological and architectural resources 
(GAO 1998).  Chaff does not accumulate to any great degree and the fibers, if found, were often 
mistaken for natural elements such as animal fur or plant material.  Each chaff fiber is thinner than a 
human hair and is composed of two naturally abundant materials, aluminum and silica.  Chaff fibers 
quickly become indistinguishable from soil due to mechanical breakdown from wind, sediment erosion, 
rain, or snow.  The residual materials from flares and chaff are described in Section 2.7.6.  Chaff residual 
plastic materials typically measure 1 inch by 1 inch.  Flare residual plastic materials, usually red or blue in 
color, are typically 2 inch by 2 inches.   

Overall, chaff and flares are unlikely to adversely affect cultural resources.  The amount of chaff 
(0.00377 ounces per acre per year) and the estimated one piece of residual materials per 149 acres per 
year that fall to the ground do not collect in quantities great enough to adversely affect the NRHP status 
of archaeological or architectural resources.  Impacts to traditional cultural resources are more difficult 
to assess and no studies have been conducted on traditional cultural resources with regard to chaff and 
flare residual materials.  Chaff or flare residual materials have been identified by ranchers on their 
property.  When a plastic chaff or flare piece is found and identified in conjunction with a cultural 
resource, the residual materials would not have an adverse effect on the traditional cultural properties, 
but the individual finding the piece may be annoyed. 

Defensive flares deployed from aircraft would pose, at most, a minimal visual intrusion as they burn out 
quickly (within a few seconds). Flares would not be deployed below 2,000 feet AGL, and most flares 
would be deployed at much higher altitudes. The deployment altitude would make the flares difficult to 
detect by people on the ground during daylight hours.  At night, a flare would be visible for a few 
seconds, and, if multiple flares are deployed, flares can appear to be a blinking light as successive flares 
are deployed and burn out.  The infrequency of flare usage combined with the infrequency of B-1 
overflights during darkness would make the sighting of flares a rare occurrence and limit the potential 
for visual intrusion. 

4.7.2.2 NOISE INTRUSIONS 

SUBSONIC 

Experimental data and models (Battis 1988, Sutherland 1990, King 1985, King et al. 1988) show that 
damage to architectural resources, including adobe buildings, is unlikely to be caused by subsonic noise 
and vibrations from aircraft overflights.  Subsonic, noise-related vibration damage to structures requires 
high dB levels generated at close proximity to the structures and in a low frequency range (USFS 1992, 
cf. Battis 1983, 1988).  Aircraft must generate a maximum sound level (Lmax) of at least 120 dB to 
potentially result in structural damage (Battis 1988) and, even at 130 dB, structural damage is unlikely 
(refer to Appendix I).  Sutherland (1990) found that the probability of damage to a poorly constructed or 
poorly maintained wood frame building is less than 0.3 percent even when the building is directly under 
a large, high-speed aircraft flying only a few hundred feet AGL.   

SUPERSONIC 

The proposed PRTC includes supersonic training flights during not more than 10 days per year of LFEs, 
which would typically be scheduled for 1 to 3 days per quarter.  During LFEs, transient fighter aircraft 
could exceed supersonic speeds at altitudes above 10,000 feet AGL with the majority occurring above 
18,000 feet MSL or higher (Table 2.8-1).  B-1 bomber supersonic flight would be permitted only above 
20,000 feet MSL.  Supersonic training flights would only be authorized during LFEs and could result in a 
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location toward the center of the airspace experiencing an average of approximately one sonic boom 
per day during the 1 to 3 days of LFEs per quarter.  Sonic booms could be described as ranging from the 
sound of distant thunder to a sharp double crack.   

Sonic booms can be associated with structural damage.  Most damage claims are for brittle objects, such 
as glass and plaster.  Table 4.2-9 summarizes damage that could occur 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 
million (Hershey and Higgins 1976) to one in a billion (Sutherland 1990).  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 did not break at overpressures below 10 psf, even when subjected 
to repeated booms. 

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.  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.  

Minimal effects are expected to rock art on boulders, caves or rock shelters. A study by Battis (1983) 
examined rock shelters, canyon walls, and cliff lines, many with petroglyphs, within the Valentine MOA 
in Texas. During this study, seismic and acoustic sensors were used to record the effects of sonic booms 
in similar locations and compare the results to the likelihood of damage to rock art sites in the Valentine 
MOA. The study found that these types of natural formations are not affected any more by noise 
vibrations, either subsonic or by sonic booms, than by natural erosion, wind, or seismic activity 
(Battis 1983). 

The effects of noise on cultural resources may also be related to setting.  Noise and startle effect 
impacts to Native American traditional cultural resources may be related to interference with 
ceremonies and other traditional activities at sacred sites.  Undisturbed habitats, resources, and settings 
are considered to be critical to religious practices (NPS 1994).  The Air Force is committed to continuing 
consultation with the affected tribes to identify scheduling and/or avoidance areas to reduce the 
potential for environmental impacts (see Section 4.7.2.4). 

4.7.2.3 TRIBAL RESERVATIONS OVERFLOWN 

Under the Modified Alternative A, Modified Alternative B, and Modified Alternative C, tribal lands would 
be overflown at varying altitudes.  Many of the cultural resources and traditional cultural properties, 
identified by state in Section 3.7, are highly valued by Native Americans.  Table 4.7-1 presents the acres 
that would be overflown for each reservation under each PRTC proposed airspace component. The 
percentage of each proposed MOA/ATCAA over each reservation in Table 4.7-1 was calculated based on 
reservation boundaries.  This means that any privately owned land within the reservation boundaries 
was counted as potentially overflown reservation acreage for the purpose of Table 4.7-1.  
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Table 4.7-1.  Reservation Acres Overflown by Proposed Airspace Components 

Proposed 
MOA/ 
ATCAA 

MOA/ 
ATCAA 
Acres 

Overflown 

Reservation Acres Overflown 

Crow Northern Cheyenne Standing Rock Cheyenne River 

  

Reservation 
Acres 

Overflown 

Percent of 
MOA Over 

Reservation 

Reservation 
Acres 

Overflown 

Percent of 
MOA Over 

Reservation 

Reservation 
Acres 

Overflown 

Percent of 
MOA Over 

Reservation 

Reservation 
Acres 

Overflown 

Percent of 
MOA Over 

Reservation 

PR-1A  489,470  103,233  21.1   
 

 
 

 
 PR-1B 781,812  

  
 

 
 

 
 

 PR-1C 435,828  432,864  99.3  33  0.0   
 

 
 PR-1D 2,117,379  69,650  3.3  446,226  21.1   

 
 

 PR-2  5,264,371  
  

 
 

 
 

 
 PR-3 2,909,778  

  
 

 
 

 
 

 PR-4 3,379,595  
  

 
 

763,745  22.6  66,264  2.0 
Total  15,378,233 

        

Table 4.7-2 includes the estimated annual number of overflight hours at the different operational 
altitudes derived from Tables 2.5-6, 2.5-7, and 2.5-8 for Modified Alternative A and from the 
corresponding tables for Modified Alternatives B and C. 

Table 4.7-2.  Reservation Annual Hours Overflown by Altitude for Modified 
Alternatives 

Day to Day (DtD) plus LFE 
Annual Total 

Crow  
Reservation 

Northern Cheyenne 
Reservation 

Standing Rock 
Reservation 

Cheyenne River 
Reservation 

Modified Alternative A 
2,000 feet AGL and below 9.29 0.00 0.00 0.00 
2,000 feet AGL to 12,000 
feet MSL 

4.44 0.00 0.00 0.00 

12,000 feet MSL to FL180 1.30 1.62 28.93 2.51 
FL180 to FL260 31.51 60.06 104.16 9.04 

DtD+LFE Annual Total 46.54 61.68 133.09 11.55 
Modified Alternative B 

2,000 feet AGL and below 0.00 0.00 18.87 1.64 
2,000 feet AGL to 12,000 
feet MSL 

0.00 0.00 7.50 0.65 

12,000 feet MSL to FL180 0.00 0.88 2.83 0.25 
FL180 to FL260 31.51 18.43 104.80 9.09 

DtD+LFE Annual Total 31.51 19.31 134.00 11.63 
Modified Alternative C 

2,000 feet AGL and below 9.28 0.00 0.00 0.00 
2,000 feet AGL to 12,000 
feet MSL 

4.44 0.00 0.00 0.00 

12,000 feet MSL to FL180 1.30 1.62 0.00 0.00 
FL180 to FL260 31.51 60.06 104.16 9.04 

DtD+LFE Annual Total 46.53 61.68 104.16 9.04 

As noted in Section 4.7.2.1, Air Force bombers have flown over or near the reservations in past decades, 
though not recently.  High-altitude commercial flights continue to fly over the reservations today, and 
both general and emergency aviation occur, often at low altitudes.  Responding to concerns expressed 
by tribes, the Air Force modified the proposed undertaking, increasing the floor for PRTC operations to 
12,000 feet MSL over the Cheyenne River, Northern Cheyenne, and Standing Rock Reservations.  As 
explained in Sections 4.7.1 and 4.7.2, PRTC operations at this altitude would not be expected to have 
noise or visual adverse effects on historic properties in those reservations.  Although sonic booms will be 
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heard on the reservations, supersonic flight would be limited to LFEs, which would occur up to 3 days 
quarterly, not to exceed 10 days per year and only above specified altitude floors.  In addition, a portion 
of the Crow Reservation lies under an area where supersonic activity would not be permitted.  During 
Government-to-Government consultations, the Crow Tribe agreed to work with the Air Force to 
minimize the potential effects of low-level overflight by implementing a process of advance notification 
and short-term avoidance, wherever feasible for training requirements.  Therefore, the potential for 
adverse effects to traditional cultural properties from auditory and visual intrusion would be minimized.  
This process is stipulated in the Programmatic Agreement for PRTC (see Appendix N). 

Physical effects to historic properties from the use of chaff and flares are minimal to nonexistent, 
including over the reservations.  Over the vast size of the airspace the amount of dispersed chaff during 
a year would be difficult to detect on the ground surface.  No adverse effects would occur from this 
activity.  Flares from defensive maneuvers are intense and at night visible for considerable distances, but 
are momentary, not unlike an occasional meteor.  In addition, flares could not be used below the higher 
of the floor of the airspace or 2,000 feet AGL, nor could they be used during specified fire danger 
conditions.  Given these characteristics and limitations, the visual effects would not change the 
characteristics of traditional cultural properties that make them eligible for the NRHP.  Although 
afterburners are used briefly in most training flights, the momentary increase in noise and brightness 
imposes no enduring change in the integrity of historic properties and would be unlikely to result in 
permanent change to the feelings of association or feeling of tribal members for their traditional or 
religious places.  In summary, the Air Force has reasonably determined per 36 CFR 800.5(b) and 36 CFR 
800.6(b)(2), in light of its consultations, that modifying the undertaking and adopting mitigations in the 
Programmatic Agreement would avoid or resolve adverse effects to historic properties on tribal lands or 
traditional cultural properties. 

4.7.2.4 PROGRAMMATIC AGREEMENT 

In compliance with Section 106 of the NHPA, the Air Force, SHPOs and ACHP developed a Programmatic 
Agreement that avoids or resolves adverse effects that could result from the proposed action, through 
stipulations concerning avoidance, minimization or mitigation of adverse effects to historic properties, 
religious ceremonies and important tribal events under the PRTC (refer to Appendix N). Proposed 
stipulations in the Programmatic Agreement will help forestall potential future adverse effects through 
prior notice, avoidance in time or space where feasible, and training of aircrews in the sensitivities 
concerning traditional or religious cultural properties (see Appendix N).   

The Programmatic Agreement among 28th Bomb Wing, Ellsworth Air Force Base, the State Historic 
Preservation Offices of Montana, North Dakota, South Dakota and Wyoming, and the Advisory Council 
on Historic Preservation Regarding the Proposed Development, Implementation and Operation of the 
Powder River Training Complex (Programmatic Agreement) (see Appendix N) is among consulting parties 
comprised of signatories (28 BW, SHPOs from Wyoming, Montana, North Dakota, and South Dakota, and 
the ACHP) and invited signatories (FAA, NPS, and Crow Tribe). The Cheyenne River Sioux Tribe, Northern 
Cheyenne Tribe and Standing Rock Sioux Tribe have also been invited to sign; this invitation remains 
open during the effective period of the agreement.   

The Programmatic Agreement includes stipulations to avoid, minimize or mitigate adverse effects to 
historic properties under the PRTC by instituting specific protocols for the Great Sioux War Battlefield 
properties in Wyoming, Montana, North Dakota, and South Dakota, including Little Bighorn Battlefield 
National Monument, Deer Medicine Rocks and Wolf Mountains Battlefield/Where Big Crow Walked 
Back and Forth, and sensitive rock art throughout the area of potential effect, including the Tongue 
River Valley, Chalk Buttes, Slim Butte, and South Cave Hills. Other stipulations in the agreement require 
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the Air Force to work cooperatively with other federal and state agencies, tribal governments, and the 
public to minimize potential adverse effects to historic properties in the PRTC from routine operations 
or from LFEs.  In addition, the Programmatic Agreement stipulates the Air Force will continue to consult 
with the tribes on appropriate ways to avoid, minimize, or mitigate adverse effects to historic 
properties, religious ceremonies, and events important to the tribes. 

There are also stipulations to avoid, minimize or mitigate adverse effects to historic properties, religious 
ceremonies, and important tribal events under the PRTC by consulting with tribes regarding reasonable 
temporary or seasonal avoidance areas and dates for training objectives. Under the agreement, both 28 
BW and invited signatory tribes are appointing liaisons to serve as points of contact to facilitate and 
coordinate communication regarding training operations, historic properties and other areas of mutual 
concern, and to provide awareness training for military trainers and aircrews operating in the PRTC. 

Additional stipulations call for the Air Force to develop and implement procedures for consulting parties 
to request avoidance of specific portions of the PRTC for specific dates. The agreement requires the 28 
BW to notify consulting parties prior to LFE supersonic operations. Also specified is the integration of the 
stipulations from the Programmatic Agreement into the 28 BW’s Integrated Cultural Resources 
Management Plan. Additional stipulations also include monitoring and reporting procedures, 
confidentiality requirements, and handling and notification procedures for post review discovery, 
damage claims, injuries or complaints.  The Programmatic Agreement is valid for five years from the 
date of execution and may be revised and extended through continued consultation with the signatories 
and invited signatories.  Execution of the Programmatic Agreement concludes Section 106 NHPA 
consultation; however, the Air Force and consulting parties will continue to consult as specified in the 
Programmatic Agreement. 

4.7.3 ENVIRONMENTAL CONSEQUENCES 

4.7.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

Impacts to cultural resources could occur from an increase in noise, both subsonic and supersonic noise.  
The low-level overflights would have a startle effect and a noise effect, due to the low altitude and 
speed of training aircraft.  For Modified Alternative A, any given location toward the center of the 
airspace could experience an average of approximately one sonic boom per day for up to 10 days per 
year during the 1 to 3 days of quarterly LFE.  The booms could be experienced as a sharp “crack-crack” 
or more often, as distant thunder. The potential for damage is presented in Table 4.2-9.  The types of 
structures most susceptible are glass and adobe or similar plaster-type materials.  Historic standing 
structures within the land beneath the affected airspace consist primarily of wood or log buildings with 
no window glass and some adobe or earth block structures.  The infrequency and the random nature of 
the sonic booms suggest that structural damage to historic structures would not be expected.   

Tables 3.7-2 through 3.7-10 provide a summary of all cultural resources that were documented as of 
Fall 2013 during the background research of areas that underlie the airspace associated with the MOAs 
of Modified Alternative A.  Two hundred forty-one NRHP properties lie in this area; these include historic 
districts, archaeological sites, ranches, bridges, dams, and a variety of other structures (see Table 4.7-3).  
Each of these properties currently being overflown by training aircraft is listed as “existing” in 
Tables 3.7-2 through 3.7-10.  None of these properties is currently subject to sonic booms.  Neither the 
noise nor the visual presence of these overflights has affected the NRHP-eligibility status of the 
resources that are currently being overflown.   

Nine other types of cultural resources have been identified beneath the proposed airspace for Modified 
Alternative A (Table 4.7-3); in some cases these categories overlap with the NRHP properties.  There are 
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two National Monuments beneath the affected airspace; Devils Tower is beneath the Gateway ATCAA, 
and the Little Bighorn Battlefield is beneath the proposed PR-1C MOA. There are also five National 
Historic Landmarks:  Deer Medicine Rocks, Wolf Mountains Battlefield/Where Big Crow Walked Back 
and Forth, Bear Butte, the Frawley Ranch, and the Deadwood Historic District.  All but Deer Medicine 
Rocks, Wolf Mountains Battlefield/Where Big Crow Walked Back and Forth, and the Little Bighorn 
Battlefield are currently overflown by an ATCAA with a floor of 18,000 feet MSL.  The Little Bighorn 
Battlefield National Monument has a charted 0.75 NM avoidance square around the north and south 
portions (Custer Battlefield and Reno-Benteen Battlefield).  Each is charted with a minimum altitude of 
2,000 feet AGL.  Under the Programmatic Agreement, a designated area of the Little Bighorn Battlefield 
National Monument would have a designated noise avoidance area which would not be overflown 
below 5,000 feet AGL from 1 hour prior to 1 hour after Park hours of operation.  This designated area of 
the Little Bighorn Battlefield National Monument could also be subject to further restrictions when 
special events are coordinated with 28 BW.  Deer Medicine Rocks NHL is located on private land near 
the northern boundary of the Northern Cheyenne Reservation where there would be no overflight 
below 12,000 feet MSL.  A similar restraint would be observed for Deer Medicine Rocks NHL.  Bear Butte 
NHL lies under the boundary edge of an existing ATCAA.  Consequently, training operations proposed for 
that ATCAA as part of PRTC would be subject to the same limitation of not flying below 18,000 feet MSL 
over the Bear Butte NHL.  Aircraft arriving or departing Ellsworth AFB are not subject to the limitation of 
an ATCAA, but 28 BW has adopted, as a special consideration, a restriction that these aircraft must avoid 
Bear Butte NHL by 2 NM laterally and fly over it above 10,000 feet MSL.  Wind Cave, SD is outside the 
proposed PRTC.  With the described restrictions in place, the effects of overflights on Bear Butte, Devils 
Tower and the Deadwood Historic District would be negligible.   

Other sites that are eligible for the NRHP but have not yet been listed are also present beneath the 
affected airspace; these properties include battlefields, prairie churches, and a variety of other sites with 
standing structures.  There are 22 ghost towns beneath the affected airspace, 26 historic ranches, and 
1 historic trail.  The Tongue River Valley Cultural Landscape also underlies the proposed airspace of 
Modified Alternative A.  The northern portion of the Tongue River Valley borders the 
Northern Cheyenne Reservation where there would be no flights below 12,000 feet MSL.  Flights 
crossing the southern part of Tongue River Valley could fly at or below 2,000 feet AGL, but such flights 
would be brief in duration, as aircraft would fly across the valley rather than along its length. 

Seven traditional cultural properties have been directly identified beneath Modified Alternative A 
airspace.  In addition to these seven, a number of other battlefield sites, archaeological sites, and 
landscape areas have been identified as being probable sacred areas.  

Table 4.7-3.  Cultural Resources Under 
Modified Alternative A MOAs 

Resource Type 
Total Number of 

Resources1 
WY MT ND SD 

NRHP Listed Sites 241 14 36 16 175 
National Monuments 2 1 1 0 0 
Ghost Towns 22 3 0 5 14 
Historic Ranches 26 1 5 1 19 
Historic Trails 1 1 0 0 0 
Traditional Cultural Properties 7 4 2 0 1 
Cultural Landscapes 1 0 1 0 0 
National Historic Landmarks 5 0 2 0 3 
State Register 3 0 0 0 3 
Note: 1. Some resources are counted in more than one category. 
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Low-level overflights (at or below 2,000 feet AGL) in the PR-1A/B/C/D, PR-3, PR-4, and, during LFEs in 
the associated Gap MOAs, could impact the setting of cultural properties and cultural resources which 
have not previously been affected by MOA training.  Some of these properties and resources were 
historically overflown for MTR training (compare Figure 3.1-4 and Figure 3.7-1). PR-2 is essentially the 
same as the existing Powder River MOAs, which currently have low-altitude training overflights. B-1 
aircraft flying level at 500 feet AGL could result in SELs in the 108-117 dB range outdoors (Table 3.2-1) 
and 88-97 dB indoors with windows closed.  When a B-1 performs a “fly up” maneuver as part of 
training to safely climb in an emergency,  the afterburners are engaged to produce a brief SEL of 133 dB 
over the location where the B-1 performed the fly up maneuver. During training, B-1s perform this 
maneuver away from buildings.  The numbers of overflights exceeding 65, 75, and 85 dB SELr at 
representative locations under PRTC are shown in Table 4.7-4.  Refer to Figure 3.7-1 for a map showing 
the representative locations listed in Table 4.7-4.  Noise levels exceeding 65 dB SEL would occur once in 
5 to 10 days.  While certain frequencies (such as 30 hertz 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 (Committee on Hearing, Bioacoustics, and 
Biomechanics 1977).  It is possible, but unlikely, that architectural or archaeological resources would be 
physically damaged by an average at any given location of 6 to 9 low-level overflights per year and very 
unlikely that a resource would experience noise associated with a fly up maneuver.  Sonic boom effects 
would be infrequent, approximately one per LFE day (10 LFE days per year), and random. These effects 
could be felt at any given location under the Modified Alternative A airspace.  In the extremely unlikely 
event that the high overpressure of a sonic boom damaged a historic structure, a claim to repair the 
structure would start by contacting Ellsworth AFB Public Affairs, as stipulated in the PA. 

Table 4.7-4.  Number of Overflights Exceeding 65, 75, and 85 dB SELr 
at Representative Culturally-Sensitive Locations1 Under PRTC 

Under Baseline Conditions and Modified Alternative A 

ID# General Description 1 
Baseline 
Airspace 

BASELINE # EVENTS PER 

DAY EXCEEDING Proposed 
Airspace 

PROPOSED # EVENTS 

PER DAY EXCEEDING 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 0.4 0.1 <0.1 Gateway 

West ATCAA 0.3 0.1 <0.1 

2 Devils Tower National Monument 2 Gateway 
ATCAA 0.4 0.1 <0.1 Gateway 

West ATCAA 0.5 0.2 <0.1 

3 Little Bighorn Battlefield National 
Monument 3 None n/a n/a n/a PR-1C 

MOA/ATCAA 0.2 0.1 <0.1 

4 Bear Butte None n/a n/a n/a Gateway 
West ATCAA 0.3 0.1 <0.0 

13 Crow Reservation (Crow Agency, MT) None n/a n/a n/a PR-1C 
MOA/ATCAA 0.1 0.1 <0.1 

14 Northern Cheyenne Reservation 
(Lame Deer, MT) None n/a n/a n/a PR-1D 

MOA/ATCAA 0.3 0.2 <0.1 

15 Standing Rock Indian Reservation None n/a n/a n/a PR-4 
MOA/ATCAA 0.4 0.2 <0.1 

16 Cheyenne River Reservation None n/a n/a n/a PR-4 
MOA/ATCAA 0.4 0.2 <0.1 

Notes: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units.  

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. (For Modified Alternative A, the avoidance area would be 5,000 feet AGL.) 
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As described in Section 4.9.3.1.5, any given location under low MOAs could experience an average of 6 
to 9 low-level overflights per year and an average of approximately one sonic boom per LFE day, for a 
maximum of up to 10 days total per year. The change in setting created by intermittent noise from low-
altitude overflights and sonic booms could have an adverse effect on traditional cultural properties and 
cultural landscapes.  Altitude restrictions and avoidance areas stipulated in the PA contribute to 
resolution of potential adverse effects on these properties.  With the PA, the Air Force has established 
reasonable temporary and seasonal avoidance areas, has instituted a process to modify the avoidance 
area if necessary, and plans to continue consultation with the consulting parties.   

NATIVE AMERICAN CONCERNS AND ENVIRONMENTAL CONSEQUENCES 

Portions of the Crow, Cheyenne River, and Standing Rock Reservations are under the Modified 
Alternative A airspace and the Northern Cheyenne Reservation is entirely under the proposed MOA 
airspace for Modified Alternative A. The potential for a change in setting created by increased noise due 
to low-altitude overflights was identified during Government-to-Government consultations as having a 
potentially significant impact to Native American Reservations.  The Northern Cheyenne, Standing Rock, 
and Cheyenne River Reservations expressed concern over noise and startle effects to domestic stock 
animals during calving season.  Potential financial loss is a concern to all the tribes.  The Northern 
Cheyenne also expressed concern over the economic welfare of the tribe, which it said could be 
adversely impacted by increased noise.  Through the consultation process, several tribes requested 
periods of avoidance for calving season as well as for tribal and individual ceremonies.  Part of the 
consultation process included the 28 BW working with the tribes to identify periods and locations of 
avoidance to reduce noise and visual impacts on religious ceremonies for all tribes potentially affected 
by overflight of training aircraft.  In addition to traditional cultural properties, cultural landscapes, 
archaeological sites, and natural sites (such as rivers) are all locations where religious ceremonies are 
held.  

Many of the mitigations listed in Section 2.3.1 are specifically designed to address Native American 
concerns and to reduce the potential for environmental consequences to cultural properties and Native 
American populations.  Modified Alternative A does not include low-altitude overflights at or below 
2,000 feet AGL over the Standing Rock, Cheyenne River, or Northern Cheyenne Reservations. Training 
flights in airspace over these reservations would be above 12,000 feet MSL (approximately 8,000 to 
10,000 feet AGL per Section 4.7.2.1). Modified Alternative A does not include a PR-4 Low MOA over the 
Standing Rock and Cheyenne River Reservations and includes a 12,000-foot MSL avoidance area over the 
Northern Cheyenne Reservation. Modified Alternative A altitude restrictions over these reservations 
remove startle, noise, or uncertainty effects of training aircraft at or below 2,000 feet AGL. Altitude 
restrictions of 12,000 feet MSL, as well as other mitigations identified in Section 2.3.1, are designed to 
reduce or avoid impacts. 

Overflights above 12,000 feet MSL could have visual (see Section 4.7.2.1) and noise (see Section 
4.2.3.1.5) effects to tribal ceremonies. As explained in Section 2.3.1 and the Programmatic Agreement, 
the Air Force is committed to continued Government-to-Government consultations to address tribal 
concerns and identify reasonable avoidance areas for tribal ceremonies. Individual ceremonies could still 
be affected by training aircraft overflight. Overflights above 12,000 feet MSL would not be expected to 
adversely affect land uses or diminish the qualities of traditional cultural properties that make them 
eligible for listing in the NRHP (see Sections 4.7.2.1 and 4.7.2.2). 

Some mitigations identified in Section 2.3.1, such as the daily avoidance of the designated area of the 
Little Bighorn Battlefield National Monument site and coordination to identify and avoid locations and 
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times sensitive to the Crow Tribe, are specifically designedto address and reduce environmental 
consequences to cultural and tribal resources on the portions of the Crow Reservation underneath the 
PR-1A, PR-1C, and PR-1D Low MOAs.  An estimated annual 6 to 9 low-altitude flights at or below 2,000 
feet AGL would be experienced on portions of the Crow Reservation. The infrequent low-level 
overflights at or below 2,000 feet AGL, if experienced by an observer, could adversely affect the 
character and feeling associated with a historic property or the experience of a tribal member during a 
ceremony.  The low-level flights could be perceived as an adverse effect by an individual.   However, 
mitigation measures identified in the Programmatic Agreement will resolve potential adverse effects on 
the Crow Reservation under NHPA and 36 CFR 800.6(b)(2).   

Additional altitude restrictions and avoidance areas stipulated in the Programmatic Agreement (see 
Section 4.7.2.4 and Appendix N) are designed to avoid, minimize, or mitigate potential adverse effects 
on resources of concern to the tribes.  With the Porgrammatic Agreement, the Air Force has established 
reasonable temporary and seasonal avoidance areas, and has instituted a consultation process to 
modify the avoidance areas if necessary, and to continue consultation with the tribes and other 
consulting parties.  The Air Force has reasonably determined per 36 CFR 800.5(b), in light of its 
consultations, that modifying the undertaking and adopting mitigations as described in the 
Programmatic Agreement (refer to Appendix N) would avoid potential adverse effects to historic and 
traditional cultural properties on the Northern Cheyenne, Standing Rock, and Cheyenne River 
reservations.  The Air Force values its relationship with all tribes, and will continue to consult on the 
PRTC action as well as other matters of known or potential interest to tribes.   

4.7.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B includes a PR-4 Low MOA for regular training and a Gap C Low MOA for LFEs 
only.  Modified Alternative B does not include PR-1 and Gap A Low or High MOAs.  Table 4.7-5 shows the 
types and numbers of potentially affected cultural resource properties under the MOAs in Modified 
Alternative B airspace. 

Table 4.7-5.  Cultural Resources Under 
Modified Alternative B MOAs 

Resource Type 
Total Number of 

Resources1 
WY MT ND SD 

NRHP Listed Sites 207 13 3 16 175 
National Monuments 1 1 0 0 0 
Ghost Towns 22 3 0 5 14 
Historic Ranches 22 1 1 1 19 
Historic Trails 1 1 0 0 0 
Traditional Cultural Properties 6 4 1 0 1 
Cultural Landscapes 0 0 0 0 0 
National Historic Landmarks 3 0 0 0 3 
State Register  3 0 0 0 3 
Note: 1. Some resources are counted in more than one category. 

Properties and portions of the Standing Rock and Cheyenne River Reservations under PR-4 would be 
under a Low MOA from 500 feet AGL to 12,000 feet MSL. Under Modified Alternative B, any given 
location under the PR-4 Low MOA could experience an annual average of 6 to 9 low-altitude overflights 
at or below 2,000 feet AGL. These areas could experience uncertainty, startle, noise, or visual effects 
associated with low-altitude overflights at or below 2,000 feet AGL.  Modified Alternative B would not 
have training flights over the Crow Reservation, the Northern Cheyenne Reservation, the Little Bighorn 



Final 
November 2014 

 Powder River Training Complex EIS 
Page 4-100 4.0 Environmental Consequences 

Battlefield National Monument, Deer Medicine Rocks NHL, and the Tongue River Cultural Landscape 
under the PR-1 and Gap A ATCAAs below 18,000 feet MSL.  An average of one sonic boom per day for 
the 10 LFE days per year could be experienced at any given location in conjunction with the LFE airspace.   

High-altitude overflight of Devils Tower, Bear Butte, the Frawley Ranch, and the Deadwood Historic 
District occur under the existing conditions and would continue to occur under Modified Alternative B. 
The effects of overflight for these sites would be as described for Modified Alternative A.  The number of 
overflights exceeding 65, 75, and 85 dB SELr at representative culturally-sensitive locations under 
Modified Alternative B is shown in Table 4.7-6.  Overflight noise exceeding 65 dB SEL would occur 
between 0.2 times per day (2 out of 10 days) and 0.4 times per day (4 out of 10 days) on average. The 
effect of overflights above 18,000 feet MSL in an ATCAA would be negligible on  traditional cultural 
properties, including Wolf Mountains Battlefield/Where Big Crow Walked Back and Forth NHL and Deer 
Medicine Rocks NHL.   

Modified Alternative B mitigations included in Section 2.3.1, would contribute to resolution of potential 
adverse effects on historic properties or other cultural resources.  The Air Force will continue 
Government-to-Government consultation with the tribes to identify reasonable temporary and seasonal 
avoidance areas. 

Table 4.7-6.  Number of Overflights Exceeding 65, 75, and 85 dB SELr 
at Representative Culturally-Sensitive Locations1 Under PRTC 

Under Baseline Conditions and Modified Alternative B 

ID# General Description 1 
Baseline 
Airspace 

BASELINE # EVENTS PER 

DAY EXCEEDING 
Proposed 
Airspace 

# EVENTS PER DAY 

EXCEEDING 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 
65 dB 

SEL 
75 dB 

SEL 
85 dB 

SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 0.4 0.1 <0.1 Gateway 

West ATCAA 0.3 0.1 <0.1 

2 Devils Tower National Monument 2 Gateway 
ATCAA 0.4 0.1 <0.1 Gateway 

West ATCAA 0.5 0.2 <0.1 

3 Little Bighorn Battlefield National 
Monument 3 None n/a n/a n/a PR-1C 

MOA/ATCAA <0.1 <0.1 <0.1 

4 Bear Butte None n/a n/a n/a Gateway 
West ATCAA 0.3 0.1 <0.1 

13 Crow Reservation (Crow Agency, MT) None n/a n/a n/a PR-1C  
ATCAA <0.1 <0.1 <0.1 

14 Northern Cheyenne Reservation 
(Lame Deer, MT) None n/a n/a n/a PR-1D 

ATCAA <0.1 <0.1 0.1 

15 Standing Rock Indian Reservation None n/a n/a n/a PR-4 
MOA/ATCAA 0.4 0.2 <0.1 

16 Cheyenne River Reservation None n/a n/a n/a PR-4 
MOA/ATCAA 0.4 0.2 <0.1 

Note: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units.  

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL. 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. 

NATIVE AMERICAN CONCERNS AND ENVIRONMENTAL CONSEQUENCES 

Modified Alternative B would overfly the four reservations identified in Section 4.7.3.1. The Northern 
Cheyenne and Crow Reservations would not be overflown below 18,000 feet MSL (FL180).  Modified 
Alternative B includes the PR-4 Low and High MOAs. This means that the western portion of the 
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Standing Rock Reservation and a small portion of the Cheyenne River Reservation would be affected by 
low altitude overflights of 2,000 feet and below with associated changes in noise and setting.  The 
change in setting created by increased noise from lower altitude overflights, startle effects, and very 
infrequent sonic boom noise would be as described for Modified Alternative A.  If Modified Alternative B 
were selected, the Air Force would work with agencies and tribes to expand the Programmatic 
Agreement and implement mitigations to address the potential for low-level overflights to adversely 
impact at least four traditional cultural properties, as well as other areas where traditional ceremonies 
are held.   

Concerns and consequences over domestic stock animals similar to those discussed under Modified 
Alternative A would also apply to Modified Alternative B in areas of low-altitude overflight at or below 
2,000 feet AGL.  Additional Government-to-Government consultation would be required for Modified 
Alternative B.   

Many of the mitigations listed in Section 2.3.1 are specifically designed to address the Native American 
concerns and to reduce the potential for environmental consequences to cultural properties and Native 
American populations.  Altitude restrictions, avoidance areas, or other mitigations would be identified 
through subsequent NHPA Section 106 consultations to address and resolve potential adverse effects to 
these properties (see Section 4.7.2.4).  The Air Force will continue consultations with agencies and tribes 
to establish reasonable temporary and seasonal avoidance areas, and institute a process to modify the 
avoidance areas.  The Air Force values its relationship with all tribes, and will continue to consult on the 
PRTC action as well as other matters of known or potential interest to tribes.   

4.7.3.3 MODIFIED ALTERNATIVE C 

Under Modified Alternative C, there would be no PR-4 or Gap C MOAs.  The PR-4 and Gap C ATCAAs 
would be established for training above 18,000 feet MSL.  Table 4.7-7 shows the types and numbers of 
affected properties under the MOAs in Modified Alternative C airspace. 

Table 4.7-7.  Cultural Resources  
Under Modified Alternative C MOAs 

Resource Type 
Total Number of 

Resources1 
WY MT ND SD 

NRHP Listed Sites 213 14 36 5 158 
National Monuments 2 1 1 0 0 
Ghost Towns 21 3 0 4 14 
Historic Ranches 23 1 5 1 16 
Historic Trails 1 1 0 0 0 
Traditional Cultural 
Properties 

7 4 2 0 1 

Cultural Landscapes 1 0 1 0 0 
National Historic 
Landmarks 

5 0 2 0 3 

State Register  0 0 0 3 
Note: 1. Some resources are counted in more than one category. 

Under Modified Alternative C, the effects of noise and change in setting would be minimal for the 
Standing Rock and Cheyenne River Reservations.  These reservations would only be subject to high-
altitude overflight (above 18,000 feet MSL).  High-altitude ATCAA overflight noise effects to Devils 
Tower, Bear Butte, the Frawley Ranch, and the Deadwood Historic District would be as described for 
Modified Alternative A, including avoidance distances. An estimated average of one sonic boom per LFE 
day could be experienced at any given location under the airspace during the 10 LFE days per year. 
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Table 4.7-8 presents the projected number of overflights exceeding 65 dB SEL to be 0.4 per day (4 out of 
10 days) on average at several culturally-sensitive locations selected for analysis.     

Table 4.7-8.  Number of Overflights Exceeding 65, 75, and 85 dB SELr 
at Representative Culturally-Sensitive Locations1 Under PRTC 

Under Baseline Conditions and Modified Alternative C 

ID# General Description 1 
Baseline 
Airspace 

Baseline # Events 
Per Day Exceeding Proposed 

Airspace 

Proposed # Events 
Per Day Exceeding 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

1 Inyan Kara Mountain Gateway 
ATCAA 0.4 0.1 <0.1 Gateway West 

ATCAA 0.3 0.1 <0.1 

2 Devils Tower National Monument 2 Gateway 
ATCAA 0.4 0.1 <0.1 Gateway West 

ATCAA 0.5 0.2 <0.1 

3 Little Bighorn Battlefield National 
Monument 3 

None n/a n/a n/a PR-1C 
MOA/ATCAA 0.2 0.1 <0.1 

4 Bear Butte None n/a n/a n/a Gateway West 
ATCAA 0.3 0.1 <0.1 

13 Crow Reservation (Crow Agency, MT) None n/a n/a n/a PR-1C 
MOA/ATCAA 0.1 0.1 <0.1 

14 Northern Cheyenne Reservation 
(Lame Deer, MT) 

None n/a n/a n/a PR-1D 
MOA/ATCAA 0.3 0.2 <0.1 

15 Standing Rock Indian Reservation None n/a n/a n/a PR-4 ATCAA 0.4 0.2 <0.1 
16 Cheyenne River Reservation None n/a n/a n/a PR-4 ATCAA 0.4 0.2 <0.1 

Note: 1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the 
designated areas that are near the center of proposed airspace units.  

 2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL 
 3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 

feet AGL. (For Modified Alternative C, the avoidance area would be 5,000 feet AGL.) 

Essentially as described for Modified Alternative A, altitude restrictions, avoidance areas and other 
stipulations in the Programmatic Agreement, as well as mitigations included in Section 2.3.1, would be 
applied to resolve potential adverse effects on historic properties and other cultural resources for 
Modified Alternative C also.  The temporary and seasonal avoidance areas and process to modify the 
avoidance area established by the Air Force through the Programmatic Agreement will remain in force, 
and the Air Force will continue consultation with the consulting parties.   

NATIVE AMERICAN CONCERNS AND ENVIRONMENTAL CONSEQUENCES 

Portions of the Crow, Cheyenne River, and Standing Rock Reservations are under the Modified 
Alternative C airspace and the Northern Cheyenne Reservation is entirely under the proposed MOA 
airspace for Modified Alternative C. Government-to-Government consultations identified the concerns 
described under Modified Alternative A. Part of the consultation process included the 28 BW working 
with the tribes to identify periods and locations of avoidance to reduce noise and visual impacts on 
religious ceremonies for all tribes potentially affected by overflight of training aircraft.  In addition to 
traditional cultural properties, cultural landscapes, archaeological sites, and natural sites (such as rivers) 
are all locations where religious ceremonies are held.  

Many of the mitigations listed in Section 2.3.1 are specifically designed to address Native American 
concerns and to reduce the potential for environmental consequences to cultural properties and Native 
American populations. Modified Alternative C does not include any PR-4 MOAs over the Standing Rock 
or Cheyenne River Reservations. Overflights over these reservations would be above 18,000 feet MSL 
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(FL180). Modified Alternative C includes a 12,000-foot MSL avoidance area over the Northern Cheyenne 
Reservation.  Modified Alternative C would not include low-altitude overflights at or below 2,000 feet 
AGL over the Standing Rock, Cheyenne River, or Northern Cheyenne Reservations. Modified Alternative 
C altitude restrictions over these reservations remove any startle, noise, or uncertainty effects of 
training aircraft at or below 2,000 feet AGL. Training above 18,000 feet MSL, and other mitigations 
identified in Section 2.3.1, are designed to reduce or avoid impacts on tribal lands. Overflights above 
18,000 feet MSL would not be expected to adversely affect land uses or diminish the qualities of 
traditional cultural properties that make them eligible for listing in the NRHP. 

Overflights above 12,000 feet MSL over the Northern Cheyenne Reservation could have visual (see 
Section 4.7.2.1) and noise (see Section 4.2.3.1.5) effects to tribal ceremonies. As required by the 
Programmatic Agreement and explained in Section 2.3.1, the Air Force is committed to continued 
Government-to-Government consultations to address tribal concerns and identify reasonable avoidance 
areas for tribal ceremonies. Individual ceremonies could still be affected by training aircraft overflight. 
Overflights above 12,000 feet MSL would not be expected to adversely affect land uses or diminish the 
qualities of traditional cultural properties that make them eligible for listing on the NRHP (see Sections 
4.7.2.1 and 4.7.2.2). 

Portions of the Crow Reservation under the PR-1A, PR-1C and PR-1D Low MOAs would be overflown at 
low altitude at or below 2,000 feet AGL an estimated average of 6 to 9 times per year. Some mitigations 
identified in Section 2.3.1, such as the daily avoidance of the designated area of the Little Bighorn 
Battlefield National Monument site and coordination to identify and avoid locations and times sensitive 
for Crow Tribe ceremonies, would have the potential to address and resolve effects to cultural and tribal 
resources from infrequent low-level overflights at or below 2,000 feet AGL.  If such a low-level overflight 
were experienced by an observer, the overflight could adversely affect the character and feeling 
associated with an historic property or the experience of a tribal member during a ceremony.  Although 
the low-level overflights could be perceived as an adverse effect by an individual, mitigation measures 
identified in the Programmatic Agreement will resolve potential adverse effects on the Crow 
Reservation under NHPA and 36 CFR 800.6(b)(2).  

Additional altitude restrictions, avoidance areas and other measures stipulated in the Programmatic 
Agreement (see Section 4.7.2.4 and Appendix N), as described for Modified Alternative A, would be 
applied to Modified Alternative C.  These measures are designed to avoid, minimize, or mitigate 
potential adverse effects on resources of concern to the tribes.  The Air Force has reasonably 
determined per 36 CFR 800.5(b), in light of its consultations, that modifying the undertaking and 
adopting mitigations as described in the Programmatic Agreement (refer to Appendix N) would avoid 
potential adverse effects to historic and traditional cultural properties on the Northern Cheyenne, 
Standing Rock, and Cheyenne River reservations.  The Air Force values its relationship with all tribes, and 
will continue to consult on the PRTC action as well as other matters of known or potential interest to 
tribes.   

4.7.3.4 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, there would be no changes in airspace activities within the existing 
Powder River airspace and the PRTC would not be established.  There would be no change in visual or 
noise intrusions which currently occur to existing properties listed in Table 3.7-2 and summarized in 
Table 4.7-9.  No Native American Reservations are located under the existing Powder River A or B MOAs.  
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Aircraft would continue to fly over these areas and avoidance procedures in effect would continue.  The 
No-Action Alternative would result in no changes to cultural resources. 

Table 4.7-9.  Cultural Resources 
Under No-Action Alternative Affected Airspace 

Resource Type 
Total Number 
of Resources1 

WY MT ND SD 

NRHP Listed Sites 96 12 0 0 84 
National Monument 1 1 0 0 0 
Ghost Towns 14 3 0 0 11 
Historic Ranches 11 1 0 0 10 
Historic Trails 1 1 0 0 0 
Traditional Cultural Properties 5 4 1 0 0 
Cultural Landscapes 0 0 0 0 0 
National Historic Landmarks 2 0 0 0 2 
State Register 2 0 0 0 2 
Note: 1. Some resources are counted in more than one category. 

4.8 LAND USE  

4.8.1 METHODOLOGY 
During the EIS process participants from many rural areas explained that they consider visual and noise 
qualities important to that use of the land.  Of particular concern to some reviewers was the possibility 
of sudden overflights or sonic booms at any time and the potential effect of such training activities. 
Project-relevant land use values fall under the broad categories of regional landscape character and land 
uses including ranching, farming, recreation, and the experience of rural communities.   

Land use and recreational resources are evaluated to determine if any proposed project activity would 
preclude or alter the suitability of an area for ongoing or intended land uses. In general, land use 
impacts would occur if project activities were (1) inconsistent or noncompliant with applicable land use 
plans and policies, (2) preventing or displacing continued use or occupation of an area or severely 
diminishing its attributes for ongoing uses, or (3) incompatible with affected areas to the extent that 
public health or safety is threatened.  

Recreation resources would be affected if there were a change in access or availability of recreation 
sites or activities, or a change in the qualities of an area and thereby reducing the recreational 
opportunities.  

The proposed PRTC would not place restrictions on land use.  Any restrictions on towers or tall 
structures would be established by local agencies and the FAA (see Section 3.3.3.2).  Noise from aircraft 
operations is the primary source of impact on land use and recreation.  The following factors are 
considered in evaluating noise impacts on land use.  

4.8.2 ISSUES AND CONCERNS 
General issues for land use and recreation expressed during the EIS process include: 

• Potential effects from aircraft noise and, during LFEs, sonic booms (particularly on small 
residential communities and rural quiet of isolated residences, ranching operations, tourism, 
hunting and fishing, and other livelihoods) and non-commercial recreational pursuits (see also 
Section 4.2). 
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• Potential for the proposal to displace existing or planned land uses, or to significantly alter or 
degrade conditions that are intrinsic to the viability of current and planned uses. 

• Changes or disruption to aviation access (see also Sections 4.1 and 4.9). 

• Potential effects of noise on wildlife to have indirect effects on hunting (see also Section 4.6). 

• Potential effects on ranching and agriculture from flare-caused fires (see also Sections 4.3 and 
4.6). 

• Potential effects on ranching viability from cattle ingestion of chaff (see also Section 4.6).  

Specific issues for land use and recreation identified early in the EIS process: 

• Potential incompatibility between current wind farm operations and anticipated development 
with low-level flights and chaff (see also Sections 4.1, 4.3, 4.9 and 5.0). 

• Effects on hunting, specifically on sage grouse (see also Section 4.6). 

• Effects of aircraft noise on quiet rural areas and life style (see also Section 4.2). 

• Effect of noise and startle effects on recreational quality and opportunity in Custer National 
Forest, Little Bighorn Battlefield National Monument, or Devils Tower National Monument (see 
also Section 4.7). 

• Effects of noise and startle effects on ranching operations, particularly, seasonal calving, calf 
weaning, and roundup (see also Sections 4.2 and 4.9). 

• Impacts of low-level flight and startling noise on persons living under affected airspace (see also 
Sections 4.2 and 4.7). 

• Interference with sleep of night-shift workers who sleep during the day (see also Section 4.2).  

• Potential occupational, personal, and recreational safety concerns when animals react to 
sudden onset noise low-level flight operations and supersonic events (for example, cattle 
stampeding or running into fencing, horses throwing riders or bolting) (see also Sections 4.2, 4.3, 
and 4.9). 

• Effects on private general aviation operations and on the activities and occupations of the 
residents (see also Sections 4.1 and 4.9).  

• Potential incompatibility between low-level operations with recreational flying, such as sky 
divers, gliders, and parasailing (see also Section 4.1). 

• Potential effect of proposed training operations on the ability of counties to implement the 
goals and objectives of their land use plans. 

• Potential impacts on crop farming of the U.S. Department of Agriculture’s Conservation Reserve 
Program. 

Issues covered elsewhere in this EIS: 

• Flight safety for VFR and IFR air operations for private and commercial purposes; affecting 
weather modification operations (cloud seeding), crop spraying, and fire suppression 
throughout the region (see Sections 4.1 and 4.3). 

• Effects on property values and disclosure requirements for properties underlying affected 
airspace (see Section 4.9). 
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• Potential disruption in weather modification programs in western North Dakota (see 
Section 4.1).   

• Potential for fire safety risks in oil and gas production areas (see Section 4.3). 

• Potential effects of noise on wildlife populations (see Sections 4.2 and 4.6). 

• Potential effects of noise on domestic animal productivity (see Sections 4.2 and 4.6). 

• Potential safety risk from dud flares igniting due to ground disturbing activity (e.g., plowing, 
excavations for construction) (see Section 4.3). 

• Potential safety risks from wake turbulence on civilian aircraft (see also Section 4.3). 

• Potential safety issues from sonic booms or other impulse noise on sensitive electronic 
equipment at power plants and coal mines (Colstrip, MT) (see Section 4.3). 

As a result of public and agency review comments on the original Air Force proposed action, the 
Air Force incorporated a series of mitigations into a revised proposal.  Mitigation measures, summarized 
in Section 2.3, are proposed to reduce potential impacts to expressed land use concerns.   

4.8.2.1 NOISE EFFECTS ON COMMUNITIES AND RESIDENTIAL LAND USES 

Section 4.2 addresses effects of noise on people, including sleep, interference with speech and 
communicating, and a variety of factors that affect health, and social and economic functions.  These 
intrusions contribute to annoyance.  The Air Force revised proposal has specified published times of use 
to be morning and afternoon-evening hours on Monday through Thursday and Friday morning hours.  
This would provide information to individuals desiring to know when a low-level overflight could occur.  
As described in Section 4.2, studies have correlated average noise levels with community annoyance as 
a percentage of the affected population (see 14 CFR part 150, Table 1; FAA Order 1050.1E, App. A, p. A-
15).  Using this information, several agencies adopted guidelines with 65 DNL as a criterion for 
compatibility with residential land uses. Some commenters during 
the EIS process noted that more sporadic noise exposure may 
cause greater annoyance due to the unpredictability of the 
overflights.  There has been some investigation to determine if 
dose/response data on annoyance developed in urban contexts is 
generally similar in rural environments (Air Force 1992).  The 
majority of these studies have been done in conjunction with 
sightseeing overflights of National Parks.  Typically, rural 
environments have low ambient noise levels, and an average of 6 
to 9 low-level overflights per year or the not more than 10 days 
per year when LFEs with a sonic boom could introduce 
momentary disruption between the ambient sound and the 
incidental noise event.  A low ambient noise combined with a 
short, high noise could heighten the reaction of individuals to 
noise. 

The amount of change in noise level is another way to evaluate impact of noise more broadly over a 
large area.  While human perception of, and reaction to, noise can vary, in general, most people can 
detect a 3 dB change.  Even below 65 DNL, a 3 dB change can be perceived as a degradation of the noise 
environment (Federal Interagency Committee on Noise 1992).   

 
Aircraft low-level overflights, noise, and 
chaff or flare residual materials could 
be annoying intrusions, but are not 
likely to change any land uses under the 
proposed airspace. 
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Startle effects are experienced when a loud noise occurs in a context where not expected and when 
there is no visible or audible warning.  Low-flying military aircraft and sonic booms can startle humans 
and animals. Unpredictability of flight operations in MOAs may “increase people’s annoyance because 
they do not know when the overflights will occur, making affected persons even more prone to ‘startle 
effects’” (Air Force 1992).  Startle effects to animals can affect ranching operations; for example, cattle 
could stampede if startled during specific ranching operations such as calf weaning and branding.  

4.8.2.2 NOISE EFFECTS ON RECREATIONAL LAND USE 

Reactions to noise in recreational settings vary.  A study by the USFS found that visitors to wilderness 
areas did not generally notice high-altitude aircraft noise intrusions, although, startle effects from low-
flying high-speed aircraft were noticed and reported as annoying by some visitors (USFS 1992).  Visitors 
varied on whether aircraft overflights were a positive or detrimental factor to their outdoor experience.  
Recreational opportunity is classified by the BLM as a combination of the type of challenge provided, in 
part based on the degree of isolation and remoteness.  Quiet and naturalness is an intrinsic part of some 
recreational experiences.  Changes to quiet settings could constitute an effect on the range of 
recreational opportunities in an area or region, but would not be expected to change the land use of 
the area.   

During the EIS process, several individuals expressed concern that noise could interfere with hunting 
activities and have a secondary effect on motels and restaurants.  During the expected 10 annual days of 
LFEs any area under the airspace could experience approximately one sonic boom per day.  During 
regular training there could be a low-level overflight of a military aircraft at 2,000 feet AGL or below 
calculated at an average for any given location of 6 to 9 times per year.  If such an event occurred at 
exactly the time a hunter was preparing to shoot, it is possible for an animal to be startled.  Should such 
a noise cause the hunter to miss an opportunity, the hunter would likely be annoyed.  Some animals or 
birds (such as pheasants and sage grouse) may be susceptible to noise and scatter when a sudden loud 
noise occurs.  Also, a sudden noise can be undesirable for the quality of the outdoor experience to some 
hunters.  While these isolated events can happen, behavior of game animals and their reproduction and 
populations are not significantly affected by noise (see Section 4.6).  Hunting is a viable local land use 
under the existing Powder River airspace in Wyoming, Montana, and South Dakota and in other parts of 
the U.S. where low flying military overflights occur.  The fact that hunting can and does coexist with 
infrequent and random low-level overflights does not reduce the perceived significance of the impact to 
residents or visitors under the proposed PRTC.   

Startle effects could affect other recreation.  Startle effects could cause a safety risk for rock climbers or 
other physically challenging tasks requiring a high degree of concentration.  The wide distribution of 
low-level overflight, the fact that such overflight would not normally be scheduled from Friday noon 
through the weekend, the premier rock climbing locations under the ATCAAs as opposed to under the 
MOAs, and the scheduling of day-to-day training and the advance publication of LFE dates when 
supersonic events could be anticipated all contribute to a low possibility of overflight or sonic boom 
impacts on recreational land uses. 

4.8.2.3 AIRCRAFT NOISE AND LAND USE 

The primary impact of sonic booms or low-level overflight on human populations would be annoyance.  
In response to concerns expressed early in the EIS process, the Air Force revised the aeronautical 
proposal to schedule supersonic training only during an LFE of 1 to 3 days per quarter for not more than 
10 days per year to reduce the uncertainty of the sonic boom occurrence.  A calculated average total of 
6 sonic booms could be experienced toward the center of the airspace during the 10 annual days of 
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LFEs.  For the purpose of this EIS, this number is rounded up to approximately one sonic boom 
experienced at any given location associated with the airspace per LFE training day.  Sonic booms may 
be experienced as a loud crack-crack or be heard as distant, low, rolling thunder.   

There are few studies that can help predict annoyance or land use effects from sonic booms.  Sonic 
boom noise may combine with noise exposure from other sources (including subsonic aircraft noise) to 
cause annoyance.  Humans tend to respond to the high frequency sounds in a sonic boom, while 
structures tend to respond to the low frequencies which cause shaking.  Shaking can have a visible and 
audible component that can be disturbing to persons, and can cause physical damage (such as broken 
household items) as described in Section 4.2.  Most community annoyance is experienced within the 
primary boom envelope from short duration, high overpressure booms.  Guidelines correlate C-
weighted measurements of impulsive noise (CDNL) with community annoyance and result in equivalents 
to A-weighted standards for compatibility.  A 65 DNL equates to about 60 CDNL as a guideline for 
residential compatibility.  The projected CDNL in the main areas subject to sonic booms is calculated to 
be less than 38 dBC.  This is below any level of quantified impact (see Section 4.2). 

Low-level overflights, like other sudden unexpected sounds, can startle and disturb sleep.  Similar effects 
on recreational experiences could occur as low-level aircraft operations are experienced.  Table 4.9-3 
provides the calculated frequency of low-level overflights for all the modified alternatives. Low-level 
overflight (2,000 feet AGL or below) by a training aircraft within one-quarter mile of any particular 
location could occur on average 6 to 9 times per year, although any specific area could be overflown 
more or less frequently.  Infrequent low-level overflights or infrequent sonic booms would not be 
expected to change land use, but they could be annoying to individuals who experienced the startle 
event. 

4.8.3 ENVIRONMENTAL CONSEQUENCES 

4.8.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

Modified Alternative A includes (1) modification to existing MOA/ATCAA airspace, (2) creation of new 
airspace consisting of MOA/ATCAA, (3) authorization for supersonic operations during LFEs (not more 
than 10 days per year) in the new and existing airspace above 10,000 feet AGL for transient fighters and 
above 20,000 feet MSL for B-1s, and (4) authorization for defensive chaff and flare use in new and 
modified airspace. 

LAND USE UNDER EXISTING AIRSPACE 

For more than 20 years, land under the existing Powder River airspace has been overflown by a variety 
military aircraft, mostly operating out of Ellsworth AFB, but also from other regional military 
installations.  Currently, the areas underlying the existing Powder River airspace experience an average 
of about 1,300 sorties per year (Table 2.5-4).  The Powder River airspace overlies mostly private land in 
Montana and mostly federal land in Wyoming, including portions of the Thunder Basin Grassland and 
Black Hills National Forest.  The land under the Powder River airspace is primarily rangeland with a small 
amount of forest.  

The existing Powder River airspace includes active coal, oil, and gas production areas.  The operations 
and maintenance associated with resource extraction fields brings daily noise associated with vehicles, 
trucks, and other equipment. Oil and gas well sites frequently have continuous noise from pumps and 
generators.  Noise is localized around well and distribution facility sites.  In some of the forest areas, 
timber harvesting equipment generates intermittent noise, also in localized areas in the ROI.  Noise from 
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all of these activities is either intermittent and/or localized.  The background noise level of the natural 
surroundings prevails in most locations of the ROI. 

Average noise levels in the existing Powder River MOAs of approximately 49 dB DNL could decrease 
imperceptibly to 47 dB DNL in the modified PR-2 MOA/ATCAA as training aircraft were distributed 
throughout the proposed PRTC.  Existing land uses have become compatible with the military flight 
training.  DNL would not reach levels which would affect land use compatibility as noted in Appendix I, 
Table I-4. 

The Air Force has established operating procedures to avoid low altitude overflight of specific land use 
locations considered to be sensitive to aircraft noise or otherwise require avoidance of aircraft 
overflights.  The types of locations addressed by these special operating procedures include residences, 
ranches, private and commercial airstrips, communication towers, 
and communities. In some cases procedures include seasonal 
adjustments to avoid specific sensitive times such as cattle calving 
and branding operations.   

Concerns were raised during the EIS process about specific activities 
including current and anticipated land uses for wind turbine sites 
and development, communication towers, and other tall objects.  
The proposed PRTC would not change the use of public or private 
land.  Any existing or new tall structures, such as wind energy 
generators or communication towers, would be charted by the FAA 
on sectional aeronautical charts and avoided by aircraft. These 
guidelines would continue to apply and would not be altered by the 
proposed PRTC. Larger communities would have a 1,000-foot 
vertical avoidance above the highest obstruction and a radius of 
2,000 feet (14 CFR Part 91.119). The existing 5 NM avoidance of 
Devils Tower National Monument, which is under an ATCAA, would 
continue in effect. In general, most productive land uses are 
compatible with training operations at or above 500 feet, 
particularly with coordination during the planning of new proposals, 
or coordination for special avoidance of particular activities (such as calving and branding times for 
ranchers), crop dusting, or events such as the annual Sturgis Biking convention. 

LAND USE UNDER PROPOSED PRTC 

The proposed PRTC would enlarge the footprint of land under military training airspace from the existing 
Powder River airspace. Table 4.9-2 presents airspace-specific areas overflown.  A similar spectrum of 
land uses occurs on areas underlying the Powder River airspace as under the proposed PRTC described 
in Section 3.8.  The PR-1A/B/C/D, PR-3, PR-4 MOA/ATCAAs, and 
associated Gap MOA/ATCAAs overlie a combination of tribal, public 
and private land uses, including large areas of national forest and 
grasslands.  The Little Bighorn Battlefield National Monument is 
under the PR-1A MOA.  Cattle ranching, dispersed recreation and 
hunting, and other resource productive uses, are the predominant 
land uses.   

Residents mostly live in small, widely separated, communities, with 
scattered individual homes and farms and a few larger 
communities.  Public concerns for land use included the potential 

 
The Grand River National Grasslands 
are part of the Dakota Prairie 
Grasslands and are publicly owned 
lands administered by the USDA USFS. 

 
The Bighorn Battlefield memorializes 
the U.S. Army's 7th Cavalry and the 
Sioux and Cheyenne in one of the 
Indians last armed efforts to 
preserve their way of life. 
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impact of noise from low-level overflight and supersonic flight on existing land uses.  Noise can cause 
individual annoyance, and it can cause sleep disturbance and interference in communication.  Noise 
under the MOAs would go from ambient levels of below 45 dB DNL to an aircraft calculated 45 to 48 
DNLmr under the PR-1A/B/C/D, PR-3, and PR-4 MOAs.  These projected noise levels are compatible with 
land uses listed under existing compatibility guidelines used by the FAA or the DoD (see Appendix I).  
The FAA recognizes that there are settings where the 65 dB DNL standard may not apply.  Special 
consideration needs to be given to the evaluation of the significance of noise impacts on noise sensitive 
areas within national parks, national wildlife refuges, and historic site, including traditional cultural 
properties.  See Section 4.7 for specific discussion of noise impacts on cultural properties.  The projected 
DNL levels are below the 55 dB DNLmr identified by USEPA as being protective of public health and 
welfare (USEPA 1974).  There would not be a noticeable change from existing conditions under ATCAAs 
not associated with MOAs except for infrequent sonic booms during LFEs.   

Modified Alternative A would have an average of one sonic boom experienced at any given location 
under the airspace each day during the 1 to 3 days of quarterly LFEs (for a total of not more 10 days per 
year).  The Proposed Action would not change general land use patterns, ownership, land management 
or activities in these areas.  Under Modified Alternative A, about 513 projected overflights by individual 
aircraft operating in low altitude MOAs (under 2,000 feet AGL) may cause single events as loud as about 
130 dB SEL (for a B-1 at 500 feet AGL).  Given the size of the proposed airspace, overflight of any particular 
location would be sporadic and is estimated to be, on average, 6 to 9 times per year, although any given 
location could experience more or less low-level overflights than average.  Approximately 2 to 4 percent of 
the land areas under the activated MOAs would be overflown each training day within one-quarter mile by 
a military aircraft 2,000 feet AGL or below (see Section 4.9.3.1.5). 

Low-level overflights from fast-moving military aircraft can startle persons or animals on the ground and 
have caused animals, especially penned ranch animals, to stampede or bolt.  While proposed military 
operations represent a change for areas not under the PRTC, existing areas under the Powder River 
airspace and other areas in the western U.S. have supported and sustained ranching and other livestock 
land uses with military operations for decades.  This indicates that military training and ranching are not 
intrinsically incompatible.  Intermittent noise startle events would not change the basic suitability of the 
current land uses. 

Ellsworth AFB has and would continue to work with noise sensitive land uses such as residences, 
ranches, farms, and communities to identify avoidance areas and reduce noise levels of single event 
overflights.  Public concerns were expressed about the effects of aircraft noise on ranching land uses, 
particularly when calves are weaned in the spring and being handled in confined areas, such as being 
corralled in the fall.  The Air Force, with information from ranchers, has identified seasonal low-level 
overflight restrictions at selected locations under the existing Powder River airspace.  Comparable 
restrictions would be briefed to pilots when the Air Force was made aware of the need for land use 
avoidance areas under the proposed PRTC.   

Agriculture and ranching land uses in the region are supported by aviation activities such as crop and herd 
monitoring and cloud seeding programs.  Fire suppression and general aviation operations also regularly 
occur.  To some degree, the economic activity of commercial land uses relies on aviation activities. Early in 
the EIS process, it was noted that aviation is used for routine access by ranchers to aid in efficient 
operations. Avoidance of specific locations, scheduled MOA activation, and stacking of MOAs so that ATC 
could support IFR traffic are part of the Air Force’s revised proposal to reduce potential impacts of the 
proposed PRTC on commercial operations that are important to regional land uses.  Issuing a NOTAM at 
least 2 hours in advance of activating a Low MOA (see Section 4.1.2.2) and coordination with military 
operators can help with deconfliction of low-level training when crop dusting activities are scheduled. 
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Operations that are less flexible and more intensive, such as firefighting, could require real-time 
deconfliction (including temporary altitude limits or relocation of training military aircraft) to ensure 
safety. Potential issues of flight safety for these operations are addressed in Sections 4.1, Airspace/Air 
Traffic and 4.3, Safety.  Low-altitude agricultural applications could be affected by a low-altitude flight of a 
military training aircraft.  Most general aviation could continue using “see-and-avoid” procedures in an 
active MOA.   

A concern noted by participants in the EIS process was the potential incompatibility of low-level flight 
with land dedicated to wind farms due to the height and electromagnetic emissions of the wind 
turbines.  With industry interest and incentives to develop wind energy in portions of the proposed 
PRTC area, future development is likely to continue in underlying areas.  Like other tall structures, 
existing and future structures must be officially charted with the FAA and avoided by appropriate 
vertical and lateral distances.  As a precaution for proposed night operations and other commercial and 
private flight, tall structures are required to have lights that warn of their presence.  Overflights at 
altitudes would avoid the physical structure and electromagnetic emissions of wind turbines.  The 
Proposed Action would not inhibit the development of future wind farms or other industrial land uses.   

Implementation of the proposed PRTC would not conflict with ongoing and future implementation of 
County plans and other federal resource management agency plans.  Notwithstanding, communication 
and coordination between Ellsworth AFB planners, county planners and commissioners, and energy 
developers on the siting and approval of new projects is recommended so that future incompatible 
situations can be factored into siting decisions.  Most compatibility issues are surmountable through 
engineering design and mutually-compatible siting solutions.  Some locations elsewhere in the United 
States with similar concerns are developing regional and local review processes that engage the military 
in early risk assessment of energy development and infrastructure proposals (or management plans) as 
a means to identify alternatives that provide for the broadest range of stakeholder satisfaction.  

Public concern was expressed that residential land uses could be impacted by late aircraft overflights 
after 10 p.m. with the potential to disturb sleep, depending on the location and sound exposure level of 
particular events.  Under current (and proposed) operations, night flying in the PRTC would not occur 
after midnight, since the home airfields are not active after 12:30 a.m.  Isolated incidents that disturb 
sleep may occur. The percentage of operations projected for after 10 p.m. (about 17 percent) and the 
dispersion of these operations over the PRTC, would result in an average of less than one after 10 p.m. 
low-level overflight below 2,000 feet AGL per year at any given location throughout the airspace, 
although specific locations could experience more or fewer overflights.  Such disturbance would not be 
expected to regularly cause disruption to sleep patterns or otherwise impact residential land uses (see 
Section 4.2).   

Rural residents of the area expressed concern with potential changes in the peace and quiet that is part of 
the regional land use.  Overall, average noise levels in the PRTC would increase from below 45 dB DNLmr to 
an aircraft-calculated DNLmr of 47 dB.  Average noise would remain below the 55 dB DNL, the threshold 
established by USEPA below which adverse impacts would not be expected to occur (USEPA 1974).  
Low-level overflights and infrequent sonic booms during LFEs may result in annoyance and could lessen an 
experience of recreation.  Low-level overflight (2,000 feet AGL or below) within one-quarter mile of any 
particular location by a training aircraft would average 6 to 9 times a year although specific areas could be 
overflown more or less frequently.  The suddenness and unpredictability of infrequent overflights during 
scheduled MOA activation and an average of one sonic boom per day during the not more than 10 days of 
LFEs per year could be seen as an impact to local land uses by some persons. 

Recreational activities such as four-wheeling, horseback riding, fishing, hunting, hiking, and climbing 
typically occur in remote landscapes, including national grasslands, where the primary noise sources are 
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either natural or from recreational activities.  Sudden and intense noise could result in disruptions to the 
expected dominant land use. Reactions vary depending upon individual expectations and the context in 
which aircraft-caused noise occurs.  These incidences are not likely to be persistent and would have only 
temporary impacts on any given experience.  These events are not expected to change visitor habits or 
recreational land uses overall, but such intermittent overflight could be annoying to some residents and 
visitors.   

Public lands and private lands support recreation, camping, off-road vehicle activities, and hunting. 
Highly valued or frequently visited special recreation areas or developed sites can be identified.  
Table 3.8-4 identifies some of the larger areas and important recreational attractions with special status 
under the proposed PRTC (such as the Little Bighorn Battlefield National Monument, several national 
and state wildlife areas, recreation areas and parks).  Many people enjoy recreational activities during 
the weekend, and military flight training is scheduled in morning and late afternoons on weekdays, so 
there would normally be no effect on weekend recreation activities.  Under Modified Alternative A, 
portions of special use areas under PR-4 (see Table 3.8-4) would experience little appreciable change in 
noise due to the 12,000 feet AGL minimum altitude of the MOA.   

Hunting is an important land use.  Effects on wildlife would be imperceptible and game populations would 
not be affected.  A low overflight could startle an animal or hunter and possibly result in a less successful 
hunt, but the likelihood is very low.  If such an event occurred, the hunter would likely be annoyed.  The 
overall behavior of game animals would not be expected to change from infrequent startle effects that 
hunting would be impacted.  Based on experience under the existing Powder River A and B MOAs, it is 
unlikely that hunters would modify or cease their hunting activities as a result of any action alternative.   

Other recreational pursuits were identified during public meetings, with concerns that they may be 
incompatible with low-level military aircraft operations.  Recreational aviation, parasailing, and 
paragliding operate in the lower altitude strata of the proposed low-level MOAs. This would not be a 
concern with areas underlying PR-4 over South and North Dakota because of the higher minimum 
altitude of the MOA.  The Air Force would provide published times of use for training missions in MOAs 
and would issue a NOTAM for MOA activation even during published times of use. The public would 
have access to information about low-level MOA activation during published times of use and/or 
NOTAMs available to the public via https://pilotweb.nas.faa.gov.  Local recreationists would be able to 
learn about MOA activation.  This would help define the time when civil aviation operations may either 
select to not fly or fly using “see and avoid” procedures.  Military training would normally not be 
scheduled after noon on Friday to Monday morning.  Scheduling would result in an inherent 
deconfliction with weekend recreation.  The proposed PRTC would not change the use of public or 
private land.   

Land uses on tribal lands underlying the proposed PR-1A/B/C/D, and PR-4 MOAs are similar to the land 
uses on surrounding lands.  Effects on persons and uses would be similar to those described above.  
Specific sensitive uses and activities on tribal lands are addressed in Section 4.7.  

SUPERSONIC OPERATIONS AND AIRCRAFT NOISE 

Under this alternative the number of supersonic flights in areas underlying the proposed PRTC would go 
from none to approximately one per LFE day toward the center of the airspace during the 1 to 3 days 
quarterly when an LFE was scheduled.  This means that for 1 to 3 days per quarter, not to exceed 10 
days per year, individuals at any given location associated with the MOAs and ATCAAs could experience 
an average of one sonic boom per day.  Most proposed MOA/ATCAA areas would experience a total 
number of about 1 to 6 booms per year, with the centroid of operations occurring under PR-2 and Gap B 
MOAs. The sound of booms could vary from distant thunder to a loud double crack.  The primary effect 

https://pilotweb.nas.faa.gov/�
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on humans is annoyance, startle effects, and sleep disturbance, particularly at locations near the center 
of the boom energy.  Although infrequent sonic booms would not cause hearing or health impairment, 
even infrequent sonic booms can be annoying.  The schedule for LFEs would be provided to local news 
media by Ellsworth Public Affairs so that residents and visitors could be aware of the LFE training activity 
and the potential for sonic booms. 

Even very infrequent sonic booms may cause annoyance for land uses and activities where quiet is 
desirable, such as dispersed outdoor recreation including hiking and hunting.  Because of their 
infrequency, sonic booms may be startling but should have a minimal effect on the overall quality of 
recreational opportunities or experiences.  LFE training and associated supersonic events would not be 
expected to occur on weekends when more people are recreating.  

Sonic booms produce results similar to those of low-level, high speed subsonic aircraft operations and 
can startle livestock, especially if accompanied by a visual cue, and cause them to stampede or disperse.  
This could reduce ranching efficiency and result in accidents.  A sonic boom is affected by aircraft speed, 
aircraft altitude, aircraft attitude, and meteorological conditions.  There is no way for a specific location 
to avoid experiencing a sonic boom if aircraft are performing supersonic maneuvers in an overlying, or 
even nearby, MOA or ATCAA.  Cattle reproduction, weight gain, or milk production should not 
experience any appreciable declines from an estimated one sonic boom for 1 to 3 days per quarter, not 
to exceed 10 days per year.  Effects of sonic booms would not be common, but due to the large area 
over which sonic boom sounds propagate, avoidance of specific underlying locations and activity is not a 
feasible method to reduce impacts. For example, if a noise-sensitive ranching activity was underway 
during an LFE, a sonic boom may occur, depending on weather conditions and aircraft operating factors.  
Communication of LFE schedules well in advance can help residents plan and avoid performing 
conflicting land use activities when LFEs could result in sonic booms. Advanced warning of potential 
sonic booms also allows people to anticipate disturbance, which tends to reduce annoyance and 
disruptions. 

Vibrations from infrequent sonic booms during LFEs can cause indoor items such as bric-a-brac, plates, 
and dishes to rattle.  Items on ledges could fall and break.  This may be disconcerting for home dwellers 
but would not impact land use.  In rare instances, sonic booms can cause windows to break or otherwise 
damage structures (see Section 4.2).  The Air Force has a standard process for parties seeking 
compensation for specific damages caused by training operations.  Sonic booms during LFEs, while 
annoying, would not be expected to change any land use under the proposed airspace. 

CHAFF, FLARES, AND LAND USE 

The proposed use of chaff and flares in PRTC represents a new activity.  Modern chaff is comprised of 
silica and aluminum, the two most common elements in soil. Chaff is not toxic in the environment and 
would not harm crops or rangeland (Air Force 1997a).  The effects of chaff on cattle and domestic 
livestock are addressed in Section 4.6.  Domestic animals avoid ingesting chaff or clumps of chaff fibers 
(Air Force 1997a).  Chaff fibers are very small, disperse and break down quickly, and do not affect 
ground activities or land uses.  Chaff would not be deployed within 60 miles of ATC radars to reduce any 
possibility of chaff affecting ATC.   

One public concern for range land use is any potential for flare-caused fires.  Fire can damage crops, 
rangelands, timber, and/or ranch or other infrastructure. National grasslands, forests, and agricultural 
areas under the airspace are vulnerable to fire.  The effect of fire in ecological systems is addressed in 
Section 4.6.  Altitude restrictions on flare release above 2,000 feet AGL are designed to have flares burn 
out a minimum of 1,500 feet above the ground surface.  Flare use would be discontinued in a MOA 
where an extreme fire danger existed.  The possibility of a flare-caused fire is remote.  There is an 
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extremely remote possibility that a dud flare could fall to the ground under the training airspace.  A dud 
flare would require a heat source in excess of 400°F to cause it to ignite and would not be expected to 
ignite if run over by farm equipment.  Locating a dud flare on the ground would be extremely remote.  
An estimated one dud flare in three years would be expected to reach the ground somewhere under the 
entire proposed PRTC airspace.  As noted in Section 4.3, Safety, a dud flare should not be handled and 
safety personnel should be notified in the extremely unlikely event that a dud flare was found.  Safety 
risks from flares are addressed in Section 4.3.  These remote risks would not affect land uses in the 
region.  

During release, defensive chaff and flares deposit residual materials in the ground.  Such residual 
materials consist of wrappers and plastic or felt caps which are small and widely dispersed.  At the rate 
of use described in Section 2.5, an estimated chaff or flare residual plastic, paper, or wrapper piece 
would be deposited an average of one piece per 149 acres per year.  An estimated average of 
0.0049 ounce per acre of chaff would be deposited annually.  The visibility or effect of this plastic, felt, 
or wrapping material would be negligible given the patterns of human activity in the underlying areas.  
Residual materials, if found and identified, could be seen as an annoyance by a rancher, recreationist, or 
other persons finding the materials. 

Overall, chaff and flare use, given altitude restrictions proposed and the distribution of use, would not 
be expected to impact land use.   

4.8.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B does not include the PR-1A/B/C/D and associated Gap A MOAs.  This results in no 
low-level overflights over sensitive land uses under PR-1A, PR-1B, PR-1C, or PR-1D.  The PR-1A/B/C/D 
ATCAAs would have a minimum operating altitude of 18,000 feet MSL. The Modified Alternative B PR-4 
Low MOA would have a floor of 500 feet AGL.   

MODIFICATION TO POWDER RIVER AIRSPACE 

Effects on modifications to existing airspace would be the same as described for Modified Alternative A.  

ESTABLISHMENT OF THE PRTC AIRSPACE 

Modified Alternative B would have similar effects as described for Modified Alternative A, except that 
lands underlying PR-1A/B/C/D MOAs would not experience low-altitude overflights and areas under 
PR-4 Low MOA would experience low-altitude overflights.   

Areas under PR-1 A/B/C/D, which include the Northern Cheyenne Reservation, portions of the Crow 
Indian Reservation, the Little Bighorn Battlefield National Monument, and other sites, would experience 
minimal noise from training operations operating above 18,000 feet MSL. The predicted average noise 
level would be similar to current ambient conditions. The projected average number of events 
exceeding SEL of 65 dB in Modified Alternative B airspace would be as described for Modified 
Alternative A.  Table 4.9-1, Table 4.9-2, and Table 4.9-3 provide overflight areas and calculated overflight 
frequency for the Modified Alternative B. The potential for loud startling events would be unlikely under 
the PR-1A/B/C/D ATCAAs.  Recreational activities in portions of Thunder Basin National Grassland and 
Black Hills and Custer National Forests would not experience low-level overflights under Modified 
Alternative B.  Potential impacts to residential land uses on the Crow and Northern Cheyenne 
Reservations would be lower under Modified Alternative B than under Modified Alternative A or 
Modified Alternative C where low-level MOAs overfly residential portions of the reservations (see 
Section 4.7). 
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Residential uses in small communities under PR-4 Low MOA along Highway 21 in North Dakota 
(including Mott, Elgin, and Carson), Hettinger on US 12, Bison, Meadow, Lodgepole, and Lemmon in 
South Dakota, and portions of the Standing Rock Indian and Cheyenne River Sioux Reservations would 
experience low-level overflights.  Assuming random overflight, Table 4.9-3 shows an estimated 4 to 7 
low-level overflights annually (at 2,000 feet AGL or below) could affect any given location underlying PR-
4.  Average noise levels of about 46 and 47 DNLmr (see Table 4.2-11) are generally considered compatible 
with most land uses, even though single events could startle persons doing outdoor activities, 
particularly when unexpected (see Sections 4.8. 2.1, 4.8.2.2, and 4.8.3.1, Land Use Under Proposed 
PRTC). Areas supporting recreation in this area that may experience infrequent low overflights include 
Grand River, Cedar River, and Dakota Prairie National Grasslands, Pretty Rock National Wildlife Refuge, 
several state-managed game production areas, Lake Tschida (reservoir), and three state recreation 
areas. Predicted noise should have little impact on land use and recreation, although some persons may 
experience occasional disturbing events. 

Noise and land use effects in the remainder of the proposed PRTC would be the same as described for 
Modified Alternative A in Section 4.8.3.1.  

SUPERSONIC OPERATIONS 

Supersonic operations would be essentially the same and have the same effects as described for 
Modified Alternative A.  Supersonic events would be slightly less in areas under PR-1A/B/C/D ATCAAs 
since LFE supersonic fighter operations would be limited to above FL180 over this area. LFE operations in 
PR-2, PR-3, and PR-4 MOAs and ATCAAs would introduce a small number of supersonic events (occurring 
above 10,000 feet AGL) in underlying areas.  Table 4.2-11 indicates that between 2 to 6 sonic booms 
could affect underlying areas. Effects would be similar to those described in Section 4.8.2.3 and 4.8.3.1, 
Supersonic Operations, with slightly less intense boom events underlying the PR-1 ATCAA and slightly 
more intense events affecting small communities (listed above) and special use areas under PR-4 Low 
MOA.  Because of the structure of supersonic airspace under this alternative, the centroid of supersonic 
operations and effects would shift eastward, focused more under PR-3 and PR-4 MOAs (see 
Figure 4.2-1). 

CHAFF AND FLARE USE 

Land use and recreation would experience similar effects from chaff and flare use as described for 
Modified Alternative A in Section 4.8.3.1, Chaff and Flare Use.  Modified Alternative B would involve use 
of chaff and flares in PR-4 Low MOA above 2,000 feet AGL (with no flare use when fire hazards are 
extreme). Similar effects as described in Section 4.8.3.1 would extend over this area, with minimal 
impacts to land use and recreation.  

4.8.3.3 MODIFIED ALTERNATIVE C 

Under Modified Alternative C, the PR-4 and the associated Gap C MOAs would not be established.  The 
PR-4 and Gap C ATCAAs would have a minimum operating altitude of 18,000 feet MSL.  

MODIFICATION TO POWDER RIVER AIRSPACE 

Effects on modifications to existing airspace would be the same as described for Modified Alternative A.  

ESTABLISHMENT OF THE PRTC AIRSPACE 

Modified Alternative C effects would be similar to Modified Alternative A described in Sections 4.8.2.1, 
4.8.2.2, 4.8.2.3, and 4.8.3.1.  Land use impacts under the proposed PR-1A/B/C/D, PR-2, PR-3, and 
associated Gap MOAs would be as described for Modified Alternative A.   
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Areas underlying PR-4 MOA or the Gap C MOA would not experience low-altitude overflight.  Land use 
under PR-4, which includes mostly private land in North Dakota and South Dakota and portions of the 
Standing Rock and Cheyenne River Reservations, would experience a minimal increase in average noise 
from training aircraft operating above 18,000 feet. The predicted average noise level would be similar to 
current ambient conditions. The projected average number of low-level events exceeding a SEL of 65 dB 
in any given airspace would approximately as described for Modified Alternative A, with the exception 
that there would be no low-level training flights under the PR-4 ATCAA and Gap C ATCAA. Table 4.9-1, 
Table 4.9-2, and Table 4.9-3 provide overflight areas and calculated overflight frequency for the 
Modified Alternative C.  Recreational activities in portions of Grand River National Grassland and other 
special use areas under PR-4 listed in Table 3.8-4 would not experience low-level overflights under 
Modified Alternative C.  Water fowl hunting in Grant and Adam Counties, ND, would not be impacted by 
Modified Alternative C.  

Potential impacts to crop dusting operations would be less under either Modified Alternative C or 
Modified Alternative A than under Modified Alternative B since there would be no low-level overflight 
below the PR-4 ATCAA where agricultural land uses are prevalent.  Agricultural applications and general 
aviation operations below FL180 would not be affected under the PR-4 ATCAA.  Potential impacts to 
Standing Rock and Cheyenne River tribal areas are less under Modified Alternative C or Modified 
Alternative A than under Modified Alternative B.  Potential impacts to Crow and Northern Cheyenne 
tribal areas would be as described for Modified Alternative A (see Section 4.7).  

Land use effects in the remainder of the proposed PRTC would be the same as described for Modified 
Alternative A.  

SUPERSONIC OPERATIONS 

Supersonic operations would be essentially the same and have the same effects as described for 
Modified Alternative A above.  The possibility of supersonic events could be slightly less in areas under 
the PR-4 ATCAA since LFE supersonic fighter operations would be limited to the AATCAs.  

CHAFF AND FLARE USE 

Chaff and flare use would be essentially unchanged from the discussion for Modified Alternative A. 

4.8.3.4 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, conditions would continue as described for the Powder River airspace.  
Conditions for land use and recreation would not change.   

4.9 SOCIOECONOMICS 

4.9.1 METHODOLOGY 
The socioeconomic impact analysis examines the potential effects of the proposed airspace 
modifications, low-altitude overflight, supersonic flight, and chaff and flare use on the social and 
economic resources of the ROI.  These social and economic resources are defined in terms of resident 
population and economic activity.  Under the proposed airspace modifications, Air Force personnel and 
operations and maintenance procedures would not be expected to change from baseline conditions.  
Potential secondary socioeconomic effects of the action alternatives have been evaluated for airspace 
use, noise conditions, and fire hazard in the affected area.  The potential physical and biological effects 
of the airspace modifications, changes in use, and chaff and flare use were evaluated to determine their 
potential impacts on human and livestock populations, economic pursuits, and land values in the ROI. 
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4.9.2 ISSUES AND CONCERNS 
Issues and concerns involving socioeconomic resources were identified during the public environmental 
review process.  These concerns are related to economic factors including agricultural and mining 
industry and development, potential property damages, property values, and restrictions on safe flight 
by general aviation.  Public concern was expressed regarding potential detrimental environmental 
conditions associated with the proposed airspace modifications that could impact the economy or land 
values in the affected area.  There was concern that noise events or fire hazard could negatively impact 
agriculture or the recreation industry, including hunting and fishing.  Concerns were raised regarding 
potential hazards to activities associated with oil, gas, and coal extraction and wind power generation.  
Concerns were expressed that military training use would constrain general aviation flight through the 
airspace and local airports under the airspace.   

4.9.3 ENVIRONMENTAL CONSEQUENCES 
Based on the issues and concerns noted above, potential socioeconomic impacts were evaluated 
relative to three elements: (1) modifications in airspace use; (2) noise disturbances from overflights and 
sonic booms; and (3) flare-caused fire hazard.  Other resource analyses in this EIS, specifically airspace 
management, noise, safety, physical, biological resources, and land use address aspects of these and 
other issues.  This section reviews the potential consequences which may result in social or economic 
impacts within the region. 

4.9.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

4.9.3.1.1 AIRSPACE MODIFICATIONS 

Modified Alternative A expands the existing Powder River airspace by establishing new MOAs and 
ATCAAs as described in Tables 2-10 and 2-11.  Flight activity, in terms of the number of hours flown, 
would increase under Modified Alternative A with between four and eight training aircraft flying in the 
proposed airspace.  Normally, the proposed PR-1A/B/C/D, PR-2, PR-3, and PR-4 MOAs would be 
scheduled and announced by NOTAM 2 hours in advance from Monday through Thursday from 7:30 
a.m. to 12:00 p.m. local time and again from 6:00 p.m. to 11:30 p.m.  The same airspace units would be 
scheduled and announced by NOTAM 2 hours in advance from 7:30 a.m. to 12:00 p.m. on Fridays.  The 
airspaces could be scheduled at times other than the published times of use, which would be announced 
by NOTAM 4 hours in advance.  Training time would be distributed in a large volume of airspace.  
Approximately 17 percent of the average daily flight hours would be 2,000 feet AGL or below. For the 
Modified Alternative A, the 17 percent would not apply to PR-4 because Modified Alternative A does not 
include a low MOA in PR-4.  

Supersonic operations would only be scheduled during LFEs, once per quarter for not more than 10 days 
per year.  B-1 supersonic operations would be limited to 20,000 feet MSL and above.  Fighter supersonic 
operations would be limited to 10,000 feet AGL and above (Table 2.8-1).  The social or economic impacts 
of sonic booms and low-level overflight would be directly related to the frequency, the location, and the 
intensity of the boom or overflight and the activity beneath the sonic boom or overflight.  
Section 4.9.3.1.5 discusses sonic boom effects.  The infrequent sonic booms and the daily average low-
level overflight within one-quarter mile below 2,000 feet AGL of approximately 2 to 4 percent of the 
airspace each training day would not be expected to affect the regional economy.  This analysis is 
described in more detail in Section 4.9.3.1.5 and in Table 4.9-3. 

Defensive countermeasures including chaff and flares would be authorized throughout the airspace.  
Chaff dispensing would be restricted to 2,000 feet AGL and higher over the existing Belle Fourche ESS.  
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Flares would be restricted to 2,000 feet AGL and above in training areas and discontinued in a MOA 
during periods of extreme fire danger as rated by the National Fire Danger Rating System.  For additional 
discussion of these issues, also see Section 4.1, Airspace and Range Management, and Section 4.3, 
Safety.  Socioeconomic effects of chaff and flare use are discussed in Section 4.9.3.1.6. 

Property Values 

During the public review process, concerns were expressed that property owners underneath the 
proposed PRTC MOAs would be required by law to disclose that their property is under a MOA during 
real estate transactions.  According to Wyoming, Montana, North Dakota, and South Dakota state laws, 
there is no requirement for property owners to disclose military or commercial airspace over their 
properties.  The state of Montana has a law that applies to property in the vicinity of take-off and 
landing approaches for airports that govern zoning and building restrictions for safety purposes, 
however, this law applies only to designated “airport affected areas” that are typically within a few miles 
of an airport (MT Code 67-7-201).  The states of Montana and South Dakota have laws that require real 
estate licensees (such as realtors or real estate brokers) to disclose any knowledge of an “adverse 
material fact” to potential buyers.  The definition of an adverse material fact for each state typically 
involves disclosing whether past environmental hazards  which are required by law to be disclosed 
(i.e., lead-based paint, asbestos), or factors that present a health risk, or material defect on the property 
(MT Statute 37-51-102, South Dakota Real Estate License Law 36-21A-125).  The state of Wyoming lists 
specific factors that must be disclosed by real estate licensees including any significant damage to the 
property from water, fire, or infestation, defects in the structural or utility systems of the property, and 
the presence of any hazardous or regulated materials (State of WY Senate File SF0158). 

There is little to suggest that airspace modifications under the Modified Alternative A would impact land 
values in the affected area.  Interviews with property appraisers in Carter, Custer, and Powder River 
counties, Montana under the existing Powder River airspace revealed that the existence of the Powder 
River A or B MOAs is not used in determining the value of a property.  The complex nature of property 
valuation factors makes any estimation of the potential effects of airspace modifications on land values 
highly speculative.  Ranching operations, communities, and private airports all exist and function under 
the existing Powder River A and B MOAs.  Other socioeconomic factors, such as business activity, 
employment, interest rates, and land scarcity (or availability) are much more likely to affect property 
values than training airspace.  Neither the training flight activity under the existing Powder River 
airspace nor the training flight activity under the expanded PRTC is expected to affect the value of 
property under the airspace. 

4.9.3.1.2 CIVIL AVIATION IN MOAS 

The proposed PRTC MOAs would not prohibit civil aviation use because MOAs are joint use airspace.  
While MOAs are active, civil and military pilots operate under VFR see-and-avoid rules. Aircraft flying IFR 
would incur no undue delay during departure and arrival operations to/from airports beneath the PRTC.  
Training aircraft would relocate to another MOA to allow IFR arrivals/departures.  When the MOAs are 
inactive, civil pilots will be able to transit the airspace IFR.  During public meetings, pilots expressed 
concern that they did not feel safe within the existing MOAs under see-and-avoid rules and requested 
improved communications when military training aircraft were in the vicinity.  Section 3.1 explains that 
there is limited communication or radar coverage below FL180 in some of the area.  PRTC alternatives 
do not include any improved communication or tracking systems.  The Air Force would not use PR-1A, 
1B, 1C, 1D, or PR-3 Low MOAs for Modified Alternative A unless recall capabilities of the training aircraft 
were in place. The Air Force would notify ATC when entering or leaving an active MOA.  Civil pilots 
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would have to review NOTAMs and communicate with ATC prior to and during a flight in order to learn 
the activation status of an airspace scheduled for training.   

Tables 3.1-3 and 3.1-4 list public airports and private airfields under the proposed PRTC airspace.  The 
facilities, as well as the magnitude and nature of their operations are described.  Each public airport 
under the proposed PRTC would have an avoidance area of at least 3 NM in diameter and an altitude of 
1,500 feet AGL established in accordance with FAA Order 7400.2K.  Areas requiring additional avoidance 
distance or not covered by standing guidance will be evaluated individually between the 28 BW and that 
organization needing avoidance.  All military aircraft maintain contact with Ellsworth AFB and Ellsworth 
AFB maintains contact with ATC to allow for deconfliction with civil aviation emergencies.   

Airports directly below or in close proximity to the proposed PRTC have the potential to be impacted 
through the activation and use of MOAs and low-altitude military operations.  IFR flights would be given 
priority arriving at or departing from an airport under an activated MOA. Military training operations 
could result in civil aircraft ground holds or re-routing of commercial traffic which would increase costs 
in terms of fuel consumption and flight delays.  The Gap MOAs and ATCAAs are on existing Victor 
Airways and are designed to serve as transit corridors for commercial and general aviation.  The Gap 
MOAs and ATCAAs would only be scheduled for military operations during LFEs for a total of not more 
than 10 days per year.  Many pilots in the region fly point to point and do not use Victor Airways as 
demonstrated by in Appendix A.  Re-routing to the Gap MOAs could increase civil aviation delays and 
fuel costs.  FAA has noted that the airports likely to experience adverse economic impacts from the 
proposed airspace are small public airports and associated fix-based operators under the airspace that 
rely heavily on transient traffic for their revenues.  The Air Force revised aeronautical proposal includes 
published times of use, MOA stacking to support IFR traffic, and setbacks from airports, such as the 
Billings and Bismarck Airports, to avoid adverse impacts to traffic patterns.   

The significance of impacts to civil aviation would be dependent on the amount of time that the MOAs 
are active and the ability for civil aviation to coordinate flight schedules with military flight operations.  
In response to comments from the public and the FAA, the Air Force revised the proposal and has 
multiple MOA segments.  This segmentation allows the Air Force to move training aircraft from one 
airspace to another in response to FAA needs, and allows IFR arrival and departure traffic in an airspace 
segment.  The Air Force would train at or below 2,000 feet AGL in the Low MOAs for 15 to 20 minutes 
before transiting to higher airspace.  When the Low MOA is no longer being used by the Air Force for 
training it would be inactivated to allow IFR traffic.  Likewise, the proposed ATCAAs from FL180 to FL260 
would be scheduled and activated by the FAA.   

Public airports under the proposed airspace would have designated avoidance areas of 3 NM and 1,500 
feet AGL.  If the Low MOA is active, pilots originating in the airspace could fly VFR through the activated 
MOA until reaching altitude in an inactive MOA or in an ATCAA.  Pilots could depart or arrive IFR and the 
training would be temporarily suspended to support the IFR flight. Pilots would need to maintain 
contact with ATC in order to know the status of the MOAs and ATCAAs during flight planning.  Pilots who 
are not comfortable transiting an active MOA VFR may choose to hold on the ground until such a time as 
the MOAs are inactive or weather permits transit VFR.  Table 2.5-1 presents the published times of use 
and the expected daily use of the different MOA airspaces. The NOTAM announcement of MOA 
activation, the planned use of the Low MOA in a respective airspace early in a mission, and the 
segmentation of MOAs to permit release of a Low MOA as soon as a mission allows all provide for 
reduced ground hold time by a civil aircraft if that pilot decided to not fly see-and-avoid and chose not 
to depart or arrive at an airport by flying IFR. The ground hold could be minutes, or even none, 
depending on the MOA activation status. For the purpose of this EIS, and using the higher potential 
activation times from Table 2.5-1, an estimated ground hold of up to 4 hours was used for analysis of 
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potential impacts. Rescheduling or ground holds of up to 4 hours could be seen as an adverse impact to 
business decisions by pilots not willing to fly see-and-avoid and not willing to depart or arrive flying IFR.  

Private airfields under Modified Alternative A airspace would be affected in much the same way public 
airports are affected.  It would not be possible to transit an active MOA flying IFR.  A training aircraft 
would be temporarily relocated to other active airspace to provide IFR arrival and departure from 
airports under the airspace.  Civil aircraft pilots, including ones associated with low-level agricultural 
applications, would need to decide to fly VFR see-and-avoid in an active MOA where a military aircraft 
could be randomly flying below 2,000 feet AGL and, as low as 500 feet AGL.  This could result in delays 
estimated to be up to 4 hours for airfields under an activated airspace or comparable delays to pilots 
outside the airspace who could not transit the airspace IFR and chose not to transit the airspace VFR.  
The proposed PR-1, PR-3, PR-4, and ATCAAs are stacked with low and high MOAs to allow civil aircraft to 
transit IFR through the airspace in inactive MOAs or ATCAAs even if the military is training in a MOA or 
ATCAA above or below the inactive airspace.  Pilots would need to contact ATC prior to flights for 
information on the active airspace.  

Aerial applications (crop dusting) for agriculture are conducted well below 500 feet and applicators 
typically fly under 1,000 feet AGL.  Frequently, such applications are performed during times of light 
wind to reduce dispersion of the materials being deposited.  Aerial applicators often fly near maximum 
gross weight.  The inability of an aerial applicator to know where or at what altitude a training bomber 
could overfly the area scheduled for application could affect business decisions.  Although some 
applicators could elect to perform all transit to and from an application at altitudes below 500 feet, most 
applicators would be expected to fly higher than 500 feet AGL when transiting to or from a field.  The 
uncertainty of low-level bomber overflight could affect the ability of such aerial applicators to safely 
perform their jobs and could be seen by them as a significant socioeconomic impact. Airspace 
scheduling and issuing a NOTAM at least 2 hours in advance of airspace activation (see Section 4.1.2.2) 
would reduce uncertainty. The proposed PRTC airspace would have published times of use on FAA 
Aeronautical Charts and on websites. The proposed airspace would be scheduled for use, a NOTAM 
would be issued to announce airpace activation, and information would be available to the flying public. 
Actual training usage would be activated by the ARTCC and, when a mission is completed, the airspace 
would be released. 

Pilots have also expressed that adverse impacts to civil aviation are likely during LFEs when the entire 
proposed PRTC would be active to accommodate additional training aircraft.  Up to 4 hours of training 
during an LFE day could be seen as significant by local airports under, and pilots seeking to transit, the 
airspace.  See Section 4.1.3 for more details. The civil aviation community and airports would be notified 
of PRTC activity in four ways: (1) published times of use, available via FAA charts and publications; 
(2) scheduled activity available via web sites such as http://sua.faa.gov; (3) via NOTAMs available in the 
preflight weather briefing at 1-800-WXBRIEF, https://pilotweb.nas.faa.gov, and/or through pilot contact 
with Flight Service; and (4) in the case of LFEs, through media releases provided by the Air Force.  As 
soon as the training mission was completed, the Air Force would notify ATC that the MOA could be used 
for IFR traffic.  This would allow for civilian pilots flying IFR to adjust their flight patterns as required.  

Tables 4.1-3 and 4.1-4 summarize the civilian flight operations from public airports and private airfields 
potentially affected by Modified Alternative A, Modified Alternative B, or Modified Alternative C. The 
Air Force modified proposal includes published times of use for MOA activation during the week 
(Monday through Friday). There would be multiple FAA channels for information, including websites, 
phones, and published information to provide civil aviation pilots with scheduling information and with 
the status of an airspace. All PRTC activity will be announced to the public via NOTAM to provide the 
civil aviation community with increased flexibility to plan and execute flights.  

http://sua.faa.gov/�
https://pilotweb.nas.faa.gov/�
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The daily number of civil aircraft at public airports estimated to be potentially affected by Modified 
Alternative A, Modified Alternative B, or Modified Alternative C is presented in Table 4.9-1. Private 
airfields do not provide the FAA with annual operation numbers, which are published.  Estimates of civil 
aircraft operations at private airfields under the proposed airspace were made by calculating the public 
airport published operations per based aircraft.  Table 4.9-1 combines the available data from the FAA, 
public airports, and private airfields. 

Table 4.9-1 presents the civil operations which could be impacted daily by military training if all the day-
to-day airspace segments were activated. Table 4.9-1 also presents the potential daily civil operations 
impacted if all the LFE airspaces were activated.  The degree of impact would depend upon pilot choices, 
the PRTC alternative, and the ability of FAA to provide for IFR traffic. PRTC MOAs have published times 
of use that total 10 hours per day on Monday through Thursday and 4.5 hours on Friday mornings. The 
airspace would have NOTAMs issued at least 2 hours in advance of flight operations (see Section 
4.1.2.2). IFR arrival and departure traffic would be accommodated. IFR through traffic and VFR pilots 
who elected to not fly see-and-avoid in an active MOA, could see a re-routing or other delay of up to 4 
hours.  During LFEs, the impact could be a delay of up to 4 hours with no realistic diversion possible. 
Such delays could be perceived as an impact by civil aviation operators under the proposed PRTC. 

Table 4.9-1.  Estimated Daily Civil Operations Potentially Affected by 
PRTC Modified Alternatives5  

Proposed 
Airspace 

Modified  
Alternative A 

Modified  
Alternative B 

Modified  
Alternative C No-Action 

MOA1 ATCAA2 LFE3 MOA1 ATCAA2 LFE3 MOA1 ATCAA2 LFE3 
Day-to-

Day2 LFE4 
  PR-1 18 0 17 0 0 5 18 0 17   
PR-2 24 8 16 24 8 16 24 8 16 24  
PR-3 38 5 22 38 5 22 38 5 22   
PR-4 6 7 7 45 7 27 28 7 4   
Gap A   3   3   3   
Gap B   10   10   10   
Gap C   3   5   2   
Daily Total 86 20 78 107 20 88 80 20 74 24 N/A 

Notes: 1. From Tables 4.1-3 and 4.1-4; MOAs include Low and/or High (see Table 2.5-1).  
 2. ATCAA day-to-day traffic derived from Table 3.1-2 and assumed vectored IFR or above active airspace.
 3. LFE schedule of up to 4 hours/day projected to be ½ day-to-day published times of airspace activation. 
 4. LFE cannot be accomplished in existing airspace. 

 

Table 4.9-2 provides the calculated area overflown by each airspace unit and identifies which airspace 
units are within Modified Alternative A, Modified Alternative B, and Modified Alternative C.  The area 
overflown is given in acres, square statute miles, and square nautical miles. 

Table 4.9-2.  Estimated Area Overflown by PRTC Modified Alternatives1 

Airspace Unit 

Modified 
Alternative 

A 

Modified 
Alternative 

B 

Modified 
Alternative 

C 
Acres 

Overflown 

Square 
Miles 

Overflown 

Square 
Nautical 

Miles 
Overflown 

PR-1A Low MOA DtD 
 

DtD 489,470 765 578 
PR-1A High MOA LFE 

 
LFE 489,470 765 578 

PR-1A ATCAA LFE LFE LFE 489,470 765 578 
PR-1B Low MOA DtD 

 
DtD 781,812 1,222 922 

PR-1B High MOA DtD 
 

DtD 781,812 1,222 922 
continued on next page… 
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Table 4.9-2.  Estimated Area Overflown by PRTC Modified Alternatives1 

Airspace Unit 

Modified 
Alternative 

A 

Modified 
Alternative 

B 

Modified 
Alternative 

C 
Acres 

Overflown 

Square 
Miles 

Overflown 

Square 
Nautical 

Miles 
Overflown 

PR-1B ATCAA DtD LFE DtD 781,812 1,222 922 
PR-1C Low MOA DtD 

 
DtD 435,828 681 514 

PR-1C High MOA LFE 
 

LFE 435,828 681 514 
PR-1C ATCAA LFE LFE LFE 435,828 681 514 
PR-1D Low MOA DtD 

 
DtD 2,117,379 3,308 2,498 

PR-1D High MOA DtD 
 

DtD 2,117,379 3,308 2,498 
PR-1D ATCAA DtD LFE DtD 2,117,379 3,308 2,498 
       
PR-2 Low MOA DtD DtD DtD 5,224,119 8,163 6,164 
PR-2 High MOA DtD DtD DtD 5,224,119 8,163 6,164 
PR-2 ATCAA DtD DtD DtD 5,264,371 8,226 6,211 
PR-3 Low MOA DtD DtD DtD 2,909,778 4,547 3,433 
PR-3 High MOA DtD DtD DtD 2,909,778 4,547 3,433 
PR-3 ATCAA DtD DtD DtD 2,909,778 4,547 3,433 
       
PR-4 Low MOA 

 
DtD 

 
3,379,595 5,281 3,987 

PR-4 High MOA DtD DtD 
 

3,379,595 5,281 3,987 
PR-4 ATCAA DtD DtD LFE 3,379,595 5,281 3,987 
       
Gap A L/H MOA, ATCAA LFE LFE LFE 606,959 948 716 
Gap B L/H MOA, ATCAA LFE LFE LFE 1,084,512 1,695 1,280 
Gap C L/H MOA, ATCAA LFE LFE LFE 429,039 670 506 
       
Gateway West ATCAA DtD DtD DtD 2,444,926 3,820 2,885 
Gateway East ATCAA LFE LFE LFE 1,818,582 2,842 2,146 

1.  Day-to-day (DtD) and Large Force Exercise (LFE) hours as described in Section 2.5.1. 

Scheduling civil aviation flights around military training, communicating with ATC regarding a MOA’s 
status, and flying IFR in an inactivated MOA would reduce potential delays.  Ground delays would have 
the potential to affect economic activity through increased travel time.  The extent of travel time 
increased would be related to when the MOA would be inactivated after military training aircraft left the 
MOAs.  The ground delays would be somewhat alleviated due to the Air Force’s ability to specify 
published times of use (available to the public via http://sua.faa.gov/sua), which pilots could use to plan 
their own flights or plan detours around the MOAs.  However, unforeseen circumstances such as 
weather or mechanical difficulties could require military training to be conducted outside of the 
published times of use.  The Air Force would notify the public at least 2 hours in advance through 
NOTAMs of when the airspace would be active.  Civilian pilots would need to contact ATC prior to or 
during transit of the airspace to be aware of the status of the airspace. 

Uncertainty regarding where a low-level bomber could be within a MOA could affect decisions to 
traverse a MOA.  Delays and uncertainty would be expected to produce local impacts to airport access, 
and pilots would be annoyed by IFR rerouting or an unwillingness to transit an active MOA using VFR.  
Impacts could occur to public airports and private airfields under the airspace that are dependent on 
transient traffic for revenues.  Active MOAs could encourage private pilots to re-route around the active 
airspace and avoid public airports or private airfields under the active airspace.  Approximately 
60 percent of the day-to-day civilian MOA traffic would be affected Monday through Thursday.  On 
Friday mornings, approximately 20 percent of the civilian traffic could be affected.  During LFE’s, 

http://sua.faa.gov/sua�
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approximately 30 percent of the daily traffic would be affected with no work-arounds except delay or fly 
see-and-avoid in an active MOA.   

During the DEIS public review process, concerns were expressed about whether the proposed airspace 
could prevent or interfere with emergency flight operations such as firefighting or air ambulances.  
Under positive ATC, emergency flights, including fire and medical aircraft are given priority over military 
operations.  Under specific situations, the FAA can establish Temporary Flight Restrictions to temporarily 
restrict access for civil and military aviation in specified areas.  These situations include hazardous 
conditions, such as fires, special events, or general warnings.  These emergency procedures are applied 
to the current Powder River airspace.  Pilots are notified of Temporary Flight Restrictions through 
NOTAMs and pilots are restricted access unless under specified conditions, such as firefighting aircraft.  
These Temporary Flight Restrictions would allow firefighting aircraft unimpeded access to the airspace 
above a fire to conduct prolonged firefighting operations.  No impacts would be expected other than 
increased communication.   

For non-emergency flights, such as fire reconnaissance, USFWS surveys, Angel flights, and cloud seeding, 
the pilot could coordinate with Ellsworth AFB to work to deconflict military operations.  Weather 
modification flights need to respond rapidly to cloud formation and other meteorological conditions.  
Notification to Ellsworth AFB of the seasonable possibility of cloud seeding operations and notification 
of when and where cloud seeding was occurring would permit the Air Force to deconflict training 
missions. 

Civil aviation and public airports have the potential to be impacted by the proposed expansion of 
airspace by requiring additional communication from private pilots to determine when the MOAs are 
active.  The extent of potential impacts would be dependent on scheduling, the duration of the ground 
holds, and the amount of time that the MOAs were active.  If all the airspace were activated, the 
airspace use and related activities associated with the PRTC Modified Alternative A could result in delay, 
uncertainty, or other impacts to an estimated 86 civil operations daily during Monday through Thursday 
and approximately one-third that number on Friday morning (see Table 4.9-1).  Civil operations would 
include a takeoff, landing, or transit through a proposed airspace.  In addition to the directly affected 
flights from airports and airfields under the proposed airspace, there are airports and airfields on the 
periphery of, or near, the airspace which could also be impacted.  Tables 3.1-3 and 3.1-4 identify the 
public airports and private airfields under and near the proposed PRTC, and Table 3.1-6 presents the 
reported operations from the public airports listed as near the proposed airspace.  Airport operations 
data do not specify the number of flights from the airports which would potentially be traversing the 
airspace and would be impacted, to some degree, by activated PRTC MOAs.  The estimated 86 daily 
operations should be seen as a quantifiable and reasonable estimate of the total number of daily civil 
aircraft operations impacted if all the day-to-day airspaces were activated.  The change in airspace use 
for military training could be seen by civil airspace users as an adverse impact on the human, social, or 
economic resources of the region. 

4.9.3.1.3 CIVIL AVIATION IN ATCAAS 

Potential impacts to Victor Airways and to Jet Routes are described in Section 4.1.4.3.  In response to 
FAA-identified potential impacts to commercial, charter, and business aviation, the Air Force has revised 
the aeronautical proposal to include ATCAAs, from FL180 to FL260.  The Air Force would work with the 
FAA to activate only the airspace required to conduct adequate training.  The remaining airspace would 
be available for civil and commercial aviation under ARTCC direction.  Table 4.9-1 includes the estimated 
number of ATCAA flights that would be involved in IFR transit of the FL180 to FL260 airspace block for 
the entire proposed PRTC.  
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Coordination and communication will 
be required to ensure that mining 
economics and safety are not impacted 
by the B-1 or transient fighter electronic 
capabilities. 

LFE impacts could include re-routing around the activated airspace and such re-routing or other 
schedule effects potentially could be seen as substantial economic impacts to commercial carriers and 
other high altitude traffic.   

4.9.3.1.4 ENERGY RESOURCE DEVELOPMENT 

Public review of the DEIS included concerns that the proposed airspace modifications could interfere 
with energy resource development, particularly oil and gas exploration, coal mining, or the development 
of wind farms.  Concerns were expressed during the EIS process that the proposed airspace expansions 
would interfere with proposals by private and state entities to develop wind farms underneath the 
proposed airspace.  In 2007, the Department of Defense released a letter stating that the DoD would not 
oppose the development of wind farms or other sources of renewable energy that would not impact 
military readiness or training.  The Air Force would coordinate with the FAA and other regulatory 
agencies to evaluate wind farm proposals under the proposed airspace on a case-by-case basis.  If there 
were a concern about a wind farm proposal, the Air Force would raise those concerns to the appropriate 
authority.  Concerns have been expressed, for example, when wind farms have been proposed in the 
approach pattern of military airfields.  The Air Force would not have the final decision in any wind farm 
proposals.   

Wind farms, towers and other obstructions over 200 feet tall are required to have warning lights 
installed per FAA regulations.  General flight rules state that low-level flight operations would occur at 
least 200 feet above the highest obstruction within the flight area.  With a floor of 500 feet AGL, low-
level flights from the B-1s would occur 500 feet above the highest obstruction within the area.  For 
example, if there is a wind farm or other towers underneath the proposed airspace that extend to 
400 feet then low-level flight operations at that area would occur not lower than 900 feet AGL. 

Altitude overflight restrictions would be established over community airports and over tall structures, 
such as the power plant stacks at Colstrip.  The minimum overflight above a public airport would be 
1,500 feet AGL for a 3-NM radius circle centered on the airfield.   

The effects of very infrequent sonic boom overpressure during LFEs or low altitude overflight upon 
mining operations or major construction projects could impact features of the operations.  In most 
cases, the mining operations would be impacted by overpressures below 5 psf.  The overpressure effects 
would be rapidly dissipated underground.  Sonic boom or low-altitude flight overpressure effects upon 
surface mining would depend upon the focus of the sonic boom or overflight and the distance from the 
mining operations.  Overpressure effects from sonic booms could vary from the sound of distant 
thunder to a sharp crack-crack with enough overpressure to loosen unstable soils and raise dust.  
Atmospheric effects, as well as aircraft speed and altitude (turning, 
descending), all contribute to the intensity of a sonic boom and 
even determine if it will be felt at ground level.  In the unlikely 
event that a focused boom was directly experienced at a mining 
operation, the effect could be dust and/or loosening of unstable 
surface materials.  Communication regarding overflights 
scheduling and mine operations would be required to reduce the 
potential for surface mining impacts although sonic booms cannot 
be specifically directed away from a sensitive location. 

Electronic capabilities in B-1 and transient fighter aircraft could be 
at frequencies and levels to cause concern to mining operations.  
Mining requires frequent blasting with electronically triggered 
explosives.  Mining operations could be significantly impacted if a 
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B-1 or other aircraft were to exercise certain frequencies which interfered with mine blasting.  The only 
way to avoid such a significant risk to safety and mining economics would be for the Air Force and 
mining operators to ascertain the electronic frequencies involved and abstain from using those 
frequencies where they could affect mining operations.  Such interactions to identify the potential for, 
and to implement procedures to avoid, such impacts do not exist under the current Powder River A and 
B MOAs and would require additional communication, procedures, and avoidance areas where existing 
and potential mining and blasting operations could occur. 

4.9.3.1.5 NOISE DISTURBANCES 

The total number of training sorties is projected to be distributed throughout the proposed PRTC.  The 
relatively low acoustical effects can be attributed to the dispersion of training flights into a large volume 
of airspace.  Average noise levels would be slightly reduced from projected baseline conditions in the 
PR-2 MOA which is approximately the same as the existing Powder River A and B MOAs.  Most receptors 
in the expanded PRTC would experience higher levels of noise.  Animals and humans in these areas are 
expected to be temporarily more sensitive to noise due to lower previous exposure.  Animals and 
humans under the expanded PRTC would be exposed to higher noise levels than currently experienced 
under PR-1A/B/C/D, PR-3, and PR-4 MOAs/ATCAAs.  For a more detailed discussion, see Sections 4.2, 
Noise and 4.6, Biological Sciences. 

During public hearings on the DEIS, several participants expressed concern that the low-level overflights 
and supersonic activity would significantly impact their lives.  The typical human response to noise 
effects associated with aircraft overflights is annoyance.  The USEPA has identified a DNL of 55 dB to be 
a level protective of the public health and welfare.  This represents a threshold below which adverse 
noise effects are generally not expected.  Noise levels for Modified Alternative A are below this level.  
There are changes in the predicted noise levels in areas under the proposed PRTC.  The average annual 
noise level in those areas could increase to 47 dB DNL and is likely to be noticeable.  Although this is 
below the USEPA-identified level, the sudden and unexpected nature of even infrequent low-level or 
supersonic events during LFEs could cause surprise and annoyance. 

Low-altitude subsonic overflights or infrequent higher-altitude 
sonic booms could result in short-term negative impacts to wildlife, 
livestock, or humans (e.g., increased heart rate, flight, potential 
injury).  During public review, individuals expressed concerns that 
the startle effect of low-altitude subsonic overflights or sonic 
booms would adversely affect economic activity, especially 
ranching during calving or when ranchers are working with 
concentrations of cattle such as weaning and branding.  Impacts 
could include injury to animals, damage to infrastructure, and time 
to round up the livestock.  As presented in the mitigations in 
Section 2.3 and discussed in Section 4.3, Safety, the 28 BW 
currently coordinates and would expand its coordination with 
ranchers under the existing Powder River A and B MOAs to identify 
areas with large concentrations of cattle, particularly during calving, weaning, and branding operations, 
and to establish temporary avoidance areas for low-level overflights.  Such avoidance areas minimize 
startle effects from overflights.  Under the proposed airspace expansion, communication with the 28 
BW would be important for ranchers to coordinate temporary avoidance areas.  The nature of sonic 
booms is that the location where a sonic boom could be experienced is dictated by a variety of factors, 
including meteorology.  Any given location under the airspace could experience average of one sonic 
boom per LFE day. Public commenters during the EIS process expressed the opinion that they would 

 
Areas currently under the Gateway 
ATCAA would experience infrequent 
sonic booms from supersonic training in 
the expanded Gateway ATCAA. 
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consider the sudden onset noise of a low-level overflight or a sonic boom to be a significant impact. 
During scoping, early in the EIS process, the estimated number of low-level overflights or sonic booms 
per year had not yet been calculated.  It would not be possible to prevent sonic booms in a sensitive 
area if an aircraft were performing supersonic maneuvers at altitude during an LFE, although the Air 
Force would provide advance notice of the 1 to 3 days per quarter (not to exceed 10 days per year), 
when LFEs would be conducted.  This advance notice would help with knowledge of when a sonic boom 
could occur. 

Concern was expressed at public hearings that noise conditions may negatively affect wildlife and 
livestock.  Animals have demonstrated that they can habituate to loud, regular noises such as sonic 
booms.  The levels of noise anticipated as a result of PRTC could startle penned individual livestock but 
are not expected to result in biological effects that would impair overall animal populations.  Low-level 
overflights with sudden noise accompanied by a visual stimulus can result in reactions by wild and 
domestic animals.  Should a sonic boom or low-level overflight result in a hunter losing an opportunity, 
the hunter would be expected to be annoyed.  Should a sonic boom or low-level overflight result in a 
livestock stampede with damage to fences and the livestock, a rancher could suffer economic loss and 
potentially be placed in harm’s way.   

Supersonic training in the Gateway East ATCAA or Gateway West ATCAA during LFEs could result in very 
infrequent sonic booms being experienced in the cities of Sturgis and Deadwood, SD, under the 
southeast portion of the ATCAA and Belle Fourche and Spearfish, SD, and Sundance, WY, under the 
ATCAA.  Other small communities are also under the ATCAA.  B-1 bombers would train at supersonic 
speeds within the Gateway ATCAA at altitudes above 20,000 feet MSL and fighters could go supersonic 
above 18,000 feet MSL in the ATCAAs during LFEs only because the proposed Gateway ATCAAs would 
begin at 18,000 feet MSL.  In the proposed MOA airspace, fighters would be authorized to go supersonic 
down to 10,000 feet AGL. 

The sonic booms during LFEs would be infrequent with approximately one calculated to be experienced 
at any given location associated with the PRTC each LFE day.  These supersonic flights would not be 
expected to detrimentally impact the region’s economy.  The infrequent sonic booms could be annoying 
and, in the case of a focused boom, could result in property damage.  The nature of sonic boom creation 
and the atmospheric effects which determine where or whether a sonic boom reaches the ground make 
it impossible for an aircraft performing a supersonic maneuver to avoid a sonic boom occurring at any 
particular location.  The sonic boom would typically be experienced as thunder, but approximately 1,300 
acres could experience an overpressure of four psf or greater which have the potential for window or 
other damage.  The Air Force has established procedures for damage claims which begin by contacting 
Ellsworth AFB Public Affairs. 

The extent of area affected by a daily average low-level flight below 2,000 feet AGL was estimated using 
the Chapter 2.0 tables of time by altitude and an assumption of 240 days of flying per year.  B-1 and 
B-52 would be 2,000 feet AGL or below for each action alternative each day as presented in Table 4.9-3.  
The estimated daily area affected by low-level overflight is presented in Table 4.9-3. 

Table 4.9-3 means that, on average, an area within a MOA could be subject to fewer than 6 to 
9 low-level startle effect overflights per year.  For the purpose of this EIS, the average annual number of 
low-level overflights is assumed to be 6 to 9. The actual number of low-level overflights over a specific 
area could not be precisely calculated due to the random nature of aircraft training.  Any specific area 
could be overflown at low-level, more or less frequently than the estimated 6 to 9 times per year used in 
this EIS.  Figure 3.2-1 demonstrates the random nature of B-1 training in the existing Powder River A and 
B MOAs from FAA traffic data.  The random looping tracks within the PR-A/B MOAs are B-1 training 
aircraft, and the straight lines represent other transiting aircraft within the airspace.  The figure shows 
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that low-level overflights are generally not along the edges of the airspace. The existing Powder River A 
and B MOAs, which constitute nearly all the proposed PR-2 MOA and represent the No-Action 
Alternative, have an estimated 7 to 9 times per year when, on average, any given location would be 
overflown within one quarter of a mile from an aircraft at or below 2,000 feet AGL.  Pilots performing 
low-level training are briefed to avoid communities, noise-sensitive areas, and, to the extent possible, 
farm or ranch buildings.  

Table 4.9-3.  Estimated Percent of Each MOA Area Impacted by 
Low-Level Overflight of 2,000 Feet AGL and Below 

 
PR-1A PR-1B PR-1C PR-1D PR-2 PR-3 PR-4 Total 

MOA Low Altitude  
(including Gap MOA) (NM2) 577.51 1,090.94 257.11 2,519.38 7,443.39 3,939.38 3,987.50 19,815.23 

Annual B-1 Hours 2,000 AGL 
and below 12.47 20.53 6.28 47.26 159.46 79.67 53.69 379.36 

Annual B-52 Hours below 
2,000 AGL 0.35 0.57 0.15 1.23 13.80 2.30 13.80 32.20 

Annual Fighter Hours below 
2,000 AGL 0.51 0.94 0.43 2.57 5.02 3.08 0.32 12.87 

Daily B-1 Hours 2,000 AGL 
and below 0.0519 0.0856 0.0262 0.1969 0.6644 0.3319 0.22 1.5807 

Daily B-52 Hours below 
2,000 AGL  0.0015 0.0024 0.0006 0.0051 0.0575 0.0096 0.06 0.1342 

Daily Fighter Hours below 
2,000 AGL 0.0021 0.0039 0.0018 0.0107 0.0209 0.0128 0.00 0.0536 

Daily Area Estimated 
Impacted by B-1 (NM2) 14.0239 23.0997 7.0671 53.1727 179.3903 89.6259 60.4013 426.7807 

Daily Area Estimated 
Impacted by B-52 (NM2) 0.2661 0.4250 0.1112 0.9257 10.3500 1.7250 10.3500 24.1529 

Daily Area Estimated 
Impacted by Fighters (NM2) 0.5744 1.0592 0.4845 2.8859 5.6522 3.4603 0.3600 14.4765 

Total Area Potentially 
Impacted Average Day 

(NM2) 
14.8644 24.5838 7.6628 56.9843 195.3924 94.8112 71.1113 465.4101 

Percent Area Affected 
per Day (%) 0.0257 0.0225 0.0298 0.0226 0.0263 0.0241 0.02 0.0235 

Average Times Any Given 
Location Overflown/Year 6.18 5.41 7.15 5.43 6.30 5.78 4.28 5.64 

NM2 = square nautical miles  
Notes:  1. Modified Alternative A and Modified Alternative C consist of PR-1 MOA A/B/C/D (Low and High), PR-2 MOA 

(Low and High) PR-3 (Low and High), and Gap A/B/C MOAs (Low and High). Modified Alternative A also has 
PR-4 MOA (High).  

 2. Modified Alternative B consists of PR-2, 3, 4 MOAs (Low and High), Gap B/C MOAs (Low and High) 
 3. Modified Alternatives A and C do not have PR-4 MOA (Low); Modified Alternative B does not have the  

PR-1 A/B/ C/ D MOAs and the adjacent GAP A MOA. 
 

The low population density of 0.2 to 4.0 persons per square mile under the proposed low-level airspace 
and the infrequent number of annual events make it highly unlikely that flight activity associated with 
PRTC would result in significant social or economic impacts to the region.  It is likely that there would be 
specific cases of an individual or animal being startled by an overflight or sonic boom at a specific time 
and place.  Supersonic events would only be scheduled during the not more than 10 days annually when 
LFEs would be conducted.  A low-level overflight would be difficult to predict given the rural nature of 
the area, the random and dispersed nature of flight operations, and the large airspace area.  An 
individual startled by a low-level overflight or sonic boom could see the overflight as an impact.  The 
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duration of supersonic flight would be brief and not be expected 
to have any effect on other aircraft flying the region.  Speculation 
regarding potential injury to humans as a result of startle 
reaction to sonic boom has not been supported by any 
documented incidents or studies.   

Outdoor structures such as water towers, wind turbines, and 
radio towers are routinely subject to wind loads far in excess of 
sonic boom overpressures and are sufficiently resilient to 
withstand the anticipated overpressure.  Section 4.3.3 provides 
additional discussion of general aviation and towers within the 
airspace.  No impacts to elevated ground structures, wind farms, 
oil and gas, or mining are expected.  Wake vortex impacts to 
stock windmills could occur.  In the event of property damage 
due to Air Force activity, individuals would be able to contact 
Ellsworth AFB Public Affairs for established procedures to file damage claims. 

Overflight noise and startle effects, although annoying, are not expected to significantly impact regional 
economics.  This is especially the case if specific economic activities, such as ranch branding operations 
and mining operations, can be communicated in advance and an avoidance area can be identified and 
briefed to pilots as part of the training mission described in Section 2.10.3.  Public comments suggest 
that the low overflight and sonic boom impacts to the social and economic features of the community 
are as likely to be from the uncertainty that such an overflight could occur at any time as from the actual 
noise.  The fact that such a low-level event could occur at any time and at any given location, even 
infrequently, was identified as a significant potential impact by some public commenters.  The Air Force 
proposal has published times of use (weekday hours) for MOA activation when low-level events could 
occur.   

4.9.3.1.6 CHAFF AND FLARE USE 

Under Modified Alternative A, chaff and flare use would be authorized in the PRTC airspace.  More 
discussion of chaff and flares may be found in Sections 4.3, Safety, 4.5, Physical Sciences, 4.6, Biological 
Sciences, and Appendices C and D. 

Chaff is very fine silica strands coated with aluminum and cut to lengths to reflect radar.  Through 
numerous studies, chaff fibers have never been found to be specifically harmful to wildlife, domestic 
animals, or humans.  Chaff dispenses widely when ejected from aircraft and can travel for long distances 
before settling to the ground.  Once settled to the surface of the earth, chaff breaks down to constituent 
parts of silica and aluminum, the two most common elements in soil.  Chaff is highly unlikely to 
accumulate in quantities that would result in any negative impact to surface conditions on land or 
water.  It is highly unlikely that chaff residual materials would accumulate in sufficient quantities to 
affect property values or land uses.  On average there would be one plastic, felt, or wrapper piece of 
chaff or flare residual material deposited on 149 acres per year.  It is unlikely that a piece of residual 
material would be found.  As noted in Section 4.8.3.1, some individuals could express annoyance if a 
chaff or flare end cap or other residual material were found on their property or at a recreation location, 
but this is not expected to affect land values or regional economics. 

 
The potential for impacts to 
concentrations of livestock during 
branding or weaning can be reduced 
by communicating with Ellsworth AFB 
to identify a temporary avoidance 
area over the location. 
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Flares are designed to be fully consumed before reaching the 
ground.  Under Modified Alternative A, flare use would occur 
throughout the proposed PRTC.  The risk of fire as a result of flare 
use is minimal due to the low failure rate of flares and procedures 
that require flare use above 2,000 feet AGL.  During extreme fire 
conditions, flares would not be authorized in a MOA.  

Fire of any cause is a serious concern in the arid areas under the 
proposed airspaces.  Flare initiated fires would not be expected to 
occur in the region although the use of flares minimally increases 
fire risk.  Any fires of a natural or non-natural source may adversely 
affect vegetation, injure wildlife or livestock, and destroy property 
such as fences or buildings.  Any potential loss of forage, livestock, 
or infrastructure due to fire could result in economic impacts to 
affected landowners.  The Air Force follows established procedures 
for claims in the unlikely event that an Air Force-caused fire should 
occur and subsequently damage livestock or infrastructure.   

4.9.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B would establish the PRTC ATCAAs in the same manner as Modified Alternative A.  
There would not be PR-1A/B/C/D, or a Gap A MOA.  The consequences discussed under Modified 
Alternative A for property values, supersonic flights, chaff and flares, low-altitude noise disturbances, 
and high-altitude civil aircraft overflights would all be applicable for PR-2, PR-3, PR-4 and associated Gap 
MOAs and ATCAAs.  Under Modified Alternative B, PR-1A/B/C/D ATCAAs would be included, but there 
would be no training airspace below FL180.   

The estimated civil aircraft annual operations and estimated workday operations by public airports 
under the Modified Alternative B MOAs are presented in Table 4.9-1.  Table 4.9-2 includes FAA data and 
private airfields to identify a total of 107 average daily flights in MOAs under the Modified Alternative B 
airspace if all airspaces were active.  The impact could be a delay of up to 4 hours, require a diversion, or 
require a civilian pilot to fly see-and-avoid in an active MOA.  IFR arrivals and departures would be given 
priority over training aircraft. If pilots could not transit an active MOA IFR or were unwilling to transit an 
active MOA VFR, pilots could incur the delay.  Alternatively, a pilot could use a Gap MOA corridor or 
otherwise divert around an active MOA.  These impacts could be viewed as significant by pilots 
operating under the PR-2, PR-3, PR-4, and associated Gap MOAs.   

As presented in Table 4.9-2, Modified Alternative B would not have low-level overflight under the PR-
1A/B/C/D or Gap A ATCAAs, and this area would not be subject to low-level startle impacts.  This would 
apply to ranching and mining operations, such as at Colstrip, under the PR-1A, PR-1B, PR-1C, or PR-1D 
ATCAAs.  Mining operations under the PR-1A, PR-1B, PR-1C, or PR-1D ATCAAs would not be expected to 
be impacted by electronic emissions from military training aircraft flying above FL180.  Coordination to 
learn radio frequencies and potential explosive risks would be required to avoid safety risks to mining 
economics. 

The airports under the PR-1A, PR-1B, PR-1C, or PR-1D ATCAAs or pilots using the Gap A ATCAAs corridor 
below FL180 would not be impacted by a MOA or by low-altitude flights in the area beneath the 
proposed PR-1A, PR-1B, PR-1C, or PR-1D ATCAAs.  The effect on civil aircraft pilots seeking to fly above 
FL180 would be a requirement to contact ARTCC and learn the status of the ATCAAs. 

 
Fire is an ever present concern in the 
arid west. There are minimum 
deployment altitude restrictions of   
2,000 feet AGL, and no flare use during 
extreme fire conditions. Flare 
deployment restrictions are described in 
Section 2.3.1.    
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Table 4.9-3 estimates the daily area impacted by low-level flights for the Modified Alternative B.  For the 
purpose of this EIS, on average, any given location under the airspace would be subject to low-level 
overflights approximately 6 to 9 times per year.  Because the flight training pattern is random, actual 
low-level overflight could occur more frequently or not at all at any specific location.  Most of the 
proposed PR-2 MOA is within the currently overflown Powder River A and B MOAs. 

The potential for impacts to public airports or private airfields underneath the proposed PR-2, PR-3, and 
Gap MOAs, would be essentially the same as those airspaces described for Modified Alternative A.  
Under PR-4, the effects of Modified Alternative B would be greater than those discussed under Modified 
Alternative A as a result of training within the PR-4 Low MOA. 

4.9.3.3 MODIFIED ALTERNATIVE C 

Modified Alternative C would expand the existing Powder River airspace over the same surface as Modified 
Alternative A.  Modified Alternative C would not establish the PR-4 MOA or Gap C MOA.  PR-4 ATCAA and 
Gap C ATCAA would begin at 18,000 MSL and extend up to FL260.  The remaining components of the PRTC 
would be the same as described for Modified Alternative A.  Modified Alternative C consequences to 
property values, supersonic flights, chaff and flares, low-altitude noise disturbance, and high-altitude civil 
aircraft overflights would be essentially the same as discussed for Modified Alternative A.  There would not 
be low-altitude training flights under the PR-4 and the Gap C ATCAAs. 

Potential impacts to civil aviation and public airports below the proposed PR-1A/B/C/D, PR-2, PR-3, and 
associated Gap MOAs would be as described for Modified Alternative A.  The number of daily operations 
potentially impacted if the Modified Alternative C airspace were active during the published times of use 
would be 80 civil operations (see Table 4.9-1). The impact would depend on the number of flights 
seeking to fly IFR in an active MOA or unwilling to fly VFR in an active MOA.  There could be a delay of up 
to 4 hours or a required diversion.  A pilot could divert using a Gap MOA corridor or otherwise divert 
around an active MOA during day-to-day operations although the Gap MOAs would be unavailable 
during LFEs.  These delays and diversions are likely to be viewed as significant impacts by pilots 
operating in the PR-1, PR-2, PR-3, and associated Gap MOAs. 

Table 4.9-2 presents which airspace sections would be within Modified Alternative C and gives the area 
impacted.  Table 4.9-3 presents the area overflown by low-level training aircraft.  Most of the proposed 
PR-2 is currently overflown by B-1 aircraft as part of the Powder River A and B MOAs.  It is impossible to 
predict what area would be overflown by random training aircraft.  An average location under the 
Modified Alternative C airspace is assumed for this EIS to be subject to low-level overflights 
approximately 6 to 9 times per year.  Actual low-level overflight could occur more frequently or not at all 
during any given year.   

4.9.3.4 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, the Air Force would continue to use the current configuration of the 
existing Powder River airspace.  The existing Powder River MOAs and ATCAA overlie portions of Custer 
County, Powder River County, and Carter County, MT; Butte County and Harding County, SD; and 
Campbell County, Crook County, and Weston County, WY.  Flight activity and noise levels would not 
change from projected baseline conditions.  No-Action low-level overflights would be, on average, 
approximately 7 to 9 per year.  No-Action daily civil operations impacted are projected to be 24 (see 
Table 4.9-2).  There would be no supersonic or chaff and flare training.  The socioeconomic effects 
would essentially continue to be as described for the PR-2 MOA under Modified Alternative A without 
supersonic flight or chaff and flare training. 
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4.10 ENVIRONMENTAL JUSTICE AND PROTECTION OF CHILDREN 

4.10.1 METHODOLOGY 
The environmental justice analysis is in accordance with the Interim Guide for Environmental Justice 
Analysis with the Environmental Impact Analysis Process (Air Force 1997b).  Executive Order (EO) 12898, 
Section 1-101 requires each Federal agency, “to the greatest extent practicable and permitted by law,” 
to “identify …and address…, as appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority populations and low income 
populations.”  EO 13045 further states that a federal agency “shall ensure that its policies, programs, 
activities, and standards address disproportionate risks to children that result from environmental 
health risks or safety risks.”   

The minority and low-income communities and youth population under the proposed airspace were 
quantified based on census block-group data.  These numbers were compared with county and state 
demographic data to determine whether any disproportionate low-income, minority, or youth 
population concentrations were located in potentially affected areas. 

Environmental justice analysis addresses adverse environmental impacts.  For purposes of 
environmental justice analysis, “adverse” means the impact would have a negative effect on human 
health or the environment that is significant, unacceptable, or above generally accepted norms (Air 
Force 1997b).  Consequently, potential disproportionately high and adverse impacts to minority or low-
income populations are assessed only when adverse environmental consequences to the general human 
population are anticipated.  The same is true for protection of children from health and safety risks, as 
the potential for such risks would be driven by adverse environmental impacts. 

Health and safety factors of the proposed action were analyzed to determine the potential for adverse 
environmental impacts that could affect the human population and have the possibility of 
environmental justice concerns.  In addition, potential environmental health or safety hazards were 
examined to assess potential special risks to children.  If adverse impacts to the human population are 
expected, these impacts are analyzed further to determine the potential for disproportionately high 
effects to environmental justice populations or special health and safety risks to children. 

Affected Areas 

Environmental justice data for the community of comparison (COC) by county are presented in Table 
3.10-1 (in Chapter 3).  The data show that the overall minority population ranges by state aggregated 
COC counts from 8.7 to 34.0 percent.  Table 4.10-1 presents environmental justice data for the affected 
area, census tracts under or partially under the proposed PRTC airspace by county and state.  Total 
population for the affected area is estimated to be 89,099 persons, based on block-group data from 
Census 2010, the most recent detailed data available.  The minority population for the affected area is 
estimated to be 14,347 persons, representing 16.1 percent of the total affected population.  Native 
Americans are concentrated in counties in which reservation lands are located, primarily Big Horn (71.68 
percent minority) and Rosebud (54.54 percent) counties in Montana. Native Americans typically 
represent 86 to 96 percent of the minority population within the affected counties where the minority 
population is greater than 10 percent of the county’s population.   
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Table 4.10-1.  Environmental Justice Data for Affected Areas 
Under the Proposed PRTC Airspace (by County) 

Counties with Land 
Area Under the 

Affected Airspace 

2010 
Affected 

Population 

Affected  
Minority  

Population 

Affected 
Low-Income 
Population 

Affected 
Youth  

Population 

Number Percent Number Percent Number Percent 

MT1 20,205 9,100 45.04% 4,137 20.48% 5,992 29.66% 

Big Horn 7,486 5,366 71.68% 1,993 26.62% 2,540 33.93% 

Carter 1,160 28 2.41% 155 13.39% 203 17.50% 

Custer 820 23 2.83% 89 10.88% 183 22.32% 

Fallon 2,445 82 3.36% 212 8.68% 574 23.48% 

Powder River 1,743 98 5.62% 220 12.65% 363 20.83% 

Rosebud 6,402 3,492 54.54% 1,447 22.61% 2,101 32.82% 

Treasure 149 11 7.24% 21 14.08% 28 18.79% 

ND1 10,238 744 7.27% 1,131 11.05% 2,145 20.95% 

Adams 2,343 77 3.29% 202 8.64% 446 19.04% 

Billings 21 0 1.53% 2 8.83% 4 19.05% 

Bowman 3,151 112 3.55% 223 7.09% 676 21.45% 

Golden Valley 144 6 3.99% 16 11.15% 35 24.31% 

Grant 1,934 56 2.88% 240 12.39% 363 18.77% 

Hettinger 1,249 36 2.86% 157 12.61% 244 19.54% 

Morton 258 8 3.02% 26 9.90% 56 21.71% 

Sioux 570 434 76.25% 234 41.17% 207 36.32% 

Slope 562 15 2.75% 30 5.27% 113 20.11% 

Stark 6 0 2.98% 1 12.52% 1 16.67% 

SD1 45,798 3,760 8.21% 6,658 14.54% 10,151 22.16% 

Butte 10,109 750 7.42% 1,512 14.96% 2,527 25.00% 

Corson 848 445 52.52% 250 29.52% 270 31.84% 

Harding 1,255 58 4.62% 160 12.77% 292 23.27% 

Lawrence 21,531 1,547 7.19% 2,985 13.86% 4,211 19.56% 

Meade 9,070 750 8.26% 1,304 14.37% 2,185 24.09% 

Pennington 0 0 11.09% 0 9.43% 0 0.00% 

Perkins 2,836 94 3.32% 382 13.47% 608 21.44% 

Ziebach 149 116 78.33% 65 43.52% 58 38.93% 

WY1 12,859 743 5.78% 907 7.05% 3,201 24.89% 

Campbell 3,839 376 9.80% 278 7.24% 1,111 28.94% 

Crook 7,025 286 4.08% 546 7.77% 1,674 23.83% 

Sheridan 1,620 60 3.68% 50 3.10% 342 21.11% 

Weston 375 21 5.70% 33 8.93% 74 19.73% 
Notes:  1. Total of affected populations within state. 
Source: U.S. Census Bureau 2010b 
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The population in the affected area is 14.4 percent low-income overall, with poverty rates generally 
similar to or higher than respective county levels in the COC.  Counties with a relatively high or high 
incidence of poverty include Big Horn (26.62 percent) and Rosebud (22.61 percent) in Montana, Sioux 
(41.17 percent) in North Dakota, and Ziebach (43.52 percent) in South Dakota. By comparison, the 
highest poverty rate in the Wyoming COC counties was in Weston County with 8.93 percent. 

Children under the age of 18 years comprise 24.1 percent of the population within the affected area. 
Counties with high percentage youth population include Big Horn (33.93 percent youth) and Rosebud 
(32.82 percent) in Montana, Sioux (36.32 percent) in North Dakota, and Ziebach (38.93 percent) in South 
Dakota, and Campbell (28.94 percent) in Wyoming. 

PRTC Airspace 

Environmental justice data for each PRTC airspace element are presented in Table 4.10-2.  The affected 
area data are presented by airspace element to facilitate aggregation of the data by modified 
alternative.  The state and county profiles of the region in which the project area is located provide the 
context within which the environmental justice analysis was conducted.  The majority of the potentially 
affected minority population resides on lands under the proposed PR-1 MOAs.  Environmental justice 
populations are highest under the proposed PR-1A, PR-1C, and PR-1D MOAs. The Gateway West ATCAA 
is above FL180 and is effectively a portion of the existing airspaces. No change in overflight effects are 
expected in areas beneath Gateway West. 

Table 4.10-2.  Environmental Justice Data by PRTC Airspace 

Proposed PRTC Airspace 
2010 

Affected 
Population 

Affected Minority 
Population 

Affected 
Low-Income 
Population 

Affected 
Youth Population 

Number Percent Number Percent Number Percent 
Gap A Low/High MOA, Gap 
A ATCAA (10 days/year) 1,057 85 8.01% 97 9.18% 274 25.89% 

Gap B Low/High MOA, Gap 
B ATCAA (10 days/year) 814 30 3.64% 99 12.22% 177 21.71% 

Gap C Low/High MOA, Gap 
C ATCAA (10 days/year) 1,091 41 3.75% 108 9.89% 214 19.63% 

Gateway East ATCAA  
(10 days/year) 3,327 258 7.76% 540 16.21% 780 23.44% 

Gateway West ATCAA  
(240 days/year) 43,092 2,992 6.94% 5,644 13.10% 9,429 21.88% 

Powder River 1A Low MOA 
(240 days/year)High MOA, 
PR-1A ATCAA (10 days/year) 

3,322 1,807 54.40% 727 21.90% 989 29.78% 

Powder River 1B Low/High 
MOA, ATCAA  
(240 days/year)  

3,254 609 18.72% 343 10.54% 729 27.27% 

Powder River 1C Low MOA 
(240 days/year)High MOA, 
PR-1C ATCAA (10 days/year) 

2,491 2,138 85.82% 704 28.25% 887 35.59% 

Powder River 1D Low/High 
MOA, ATCAA  
(240 days/year) 

8,158 4,500 55.16% 1,893 23.20% 2,653 32.52% 

continued on next page… 
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Table 4.10-2.  Environmental Justice Data by PRTC Airspace 

Proposed PRTC Airspace 
2010 

Affected 
Population 

Affected Minority 
Population 

Affected 
Low-Income 
Population 

Affected 
Youth Population 

Number Percent Number Percent Number Percent 
Powder River 2 ATCAA  
(240 days/year) 7,802 469 6.01% 863 11.06% 1,910 25.80% 

Powder River 2 Low/High 
MOA (240 days/year) 7,662 462 6.03% 850 11.09% 1,874 24.46% 

Powder River 3 Low/High 
MOA, ATCAA  
(240 days/year) 

6,792 233 3.44% 539 7.94% 1,504 22.14% 

Powder River 4 Low (Alt B 
only)/High MOA, ATCAA 
(240 days/year) 

7,899 1,186 15.01% 1,303 16.49% 1,785 22.59% 

Source:  U.S. Census Bureau 2010b 

4.10.2 ISSUES AND CONCERNS 
Issues and concerns related to Environmental Justice were expressed during the public review process, 
as well as during outreach and Government-to-Government consultations with each of the Native 
American tribes with portions of reservations located underneath the proposed airspace.  Concerns 
expressed included disruption of spiritual and cultural ceremonies from the audible and visual effects 
from overflights, including noise, sonic booms, aircraft sightings, contrails, air quality, interference with 
civil aviation, and effects of chaff and flares on livestock and sacred sites.  Concern was also expressed 
that noise levels and low overflights would interfere with economic development efforts on the 
reservations, such as building new business ventures including development of a coal power plant and a 
casino. 

4.10.3 ENVIRONMENTAL CONSEQUENCES 

4.10.3.1 MODIFIED ALTERNATIVE A – THE PROPOSED ACTION 

This section addresses the potential for Modified Alternative A to have disproportionately high and 
adverse effects on minority or low-income populations and children from the effects from overflights 
such as noise, sonic booms, aircraft sightings, and contrails.  Air Quality (Section 4.4), Safety (Section 
4.3), Socioeconomics (Section 4.9), and Cultural and Historic Resources (Section 4.7) address potential 
interference with civil aviation and effects of chaff and flares on livestock and cultural resources.  Noise 
levels and low overflight effects are addressed in Section 4.2 and this section (Section 4.10).  Contrails, 
or condensation trails, are an existing condition above the proposed PRTC airspace. Contrails are visible 
water vapor trails from aircraft engines associated with specific meteorological conditions and produced 
by high-altitude aircraft overflight.  Commercial overflights of the four-state region are the primary 
contributors to these temporary artificial clouds. Overflight of military training aircraft could create 
condensation trails depending on flight altitude and meteorological conditions. Although contrails could 
be seen as an intrusion into an otherwise clear sky, such contrails, whether formed by commercial or 
military aircraft overflight, would not have an adverse effect upon tribal or other lands under the 
proposed airspace.  Section 4.4 (Air Quality) discusses the effects of other aircraft emissions.  

Native Americans typically represent 86 to 96 percent of the minority population within the affected 
counties where the minority population is greater than 10 percent of the county’s population.  The 
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predominant minority populations affected are Native Americans living on reservations.  Reservation 
economic development efforts or new business ventures, such as development of a coal power plant or 
other facility, would not be adversely affected by Modified Alternative A, Modified Alternative B, or 
Modified Alternative C training operations.  There is an existing coal power plant under the proposed 
PR-1B MOA and that plant, or any other plant, would be mapped and avoided by low-level overflights to 
ensure safety. There would be no constraints on construction of facilities under the proposed airspace 
other than those established by existing regulations, such as safety lighting on tall structures. 
Businesses, such as Native American ranching or casinos, would be compatible land uses under the less 
than 45 dB DNLmr noise levels associated with flight operations within the proposed PRTC (see Section 
4.8). 

Section 4.7 Cultural Resources identified the potential for adverse noise impacts to cultural landscapes 
and traditional cultural properties under the proposed PRTC, and especially under the portions of the 
airspace subject to low-level overflight.  Under the airspace proposed for the Modified Alternative A, the 
affected population is 89,099 persons including affected populations on four Native American 
reservations: Crow, Northern Cheyenne, Standing Rock, and Cheyenne River (see Section 3.10).  Under 
the Modified Alternative A, the affected minority population is 14,348 and 12,860 persons live below 
the poverty line.  The environmental analysis in this EIS addresses each of the issues and concerns 
identified during the public review process, as well as outreach and Government-to-Government 
consultations.  Low-level overflights at or below 2,000 feet AGL, the potential for such overflights, and 
the related noise and startle effects are identified as adverse effects that would result from 
implementing PRTC.   

Discussion of mitigation measures in Section 2.3.1 explains that the Northern Cheyenne, Standing Rock, 
and Cheyenne River Reservations would not be overflown at low level. There would be no PR-4 Low 
MOA and there would be an altitude floor of 12,000 feet MSL over the Northern Cheyenne Reservation. 
The 2010 population under the PR-1 MOAs is 17,225 persons, of whom 9,054 persons are minority and 
3,667 persons live below the poverty level.  Within the PR-1 MOAs outside the Northern Cheyenne 
Reservation, which would not be overflown below 12,000 feet MSL, there are an estimated 12,316 
persons, of whom 4,560 are minority, 1,391 live below the poverty level, and 2,788 are children. 
Minority persons potentially affected by an annual average estimated 6 to 9 low-altitude overflights at 
any given location include the population within portions of the Crow Reservation under the PR-1 MOAs.  
Low-altitude overflights are those where the training aircraft is 2,000 feet AGL or below and an observer 
would be within one-quarter of a nautical mile on either side of the aircraft flight track.   

Noise conditions on the four reservations would not exceed 48 dB DNLmr, as explained in Section 4.2. 
Tables 4.2-5 through 4.2-8 for Modified Alternative A and corresponding tables for Modified 
Alternatives B and C show some variation in the number of specific noise events at different 
noise-sensitive locations.  In general, the number of SEL noise events in the 65 dB range is somewhat 
higher on the Cheyenne River Reservation because the higher flying training aircraft produce enough 
engine noise to be heard over a larger area.  The number of SEL noise events in the 85 dB range would 
be somewhat higher on the Crow Reservation because low flying training aircraft at or below 2,000 feet 
AGL produce higher noise events over a smaller area.   Section 4.2 describes the noise effects on persons 
and animals. Persons living on the Northern Cheyenne Reservation and western portions of the Standing 
Rock and Cheyenne River Reservations would experience aircraft above 12,000 feet MSL. Such higher-
altitude aircraft overflights could be seen and heard and viewed as annoying, but such noise and visual 
intrusions would not be expected to have a negative effect on human health or the environment that is 
significant, unacceptable, or greater than generally accepted norms.  The uncertainty of low-level 
overflights and the actual average of 6 to 9 low-level overflights per year at 2,000 feet AGL or below 
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within one-quarter mile of the aircraft flight track at any given location under the Low MOAs are 
identified as an adverse impact, if not mitigated, to the general human population under the proposed 
airspace.  PR-1C Low MOA would be subject to low-level overflights and has an estimated 2,138 minority 
residents and 353 non-minority residents.  Residents under PR-1C could incur an adverse impact from 
low-level overflight and associated uncertainty.  Since the minority residents represent 85.82 percent of 
the population affected under the MOA, and the impact would be an adverse effect, if not adequately or 
acceptably mitigated, under the Air Force Interim Guide for Environmental Justice Analysis with the 
Environmental Impact Analysis Process (Air Force 1997b), there would be the potential for 
disproportionately high and adverse effects to the minority population on the portion of the Crow 
Reservation under PR-1C without implementation of identified mitigation measures.   

Beneath the MOA airspace proposed in the Modified Alternative A there are eight traditional cultural 
properties, as well as battlefield sites, archaeological sites, and landscape areas that have been 
identified as probable sacred sites.  Some of these areas are located on the four Native American 
reservations, and throughout the year many Native Americans visit these and other sacred sites for 
spiritual ceremonies, vision quests, or other cultural activities.  The largest of these ceremonies typically 
occur during the warmer months, from May through September, depending on the practices of the 
individual tribes.  If these ceremonies were to be conducted during the 10 days per year when a sonic 
boom could be heard or at a location and time when one of the average of 6 to 9 times per year when 
low-level overflights at or below 2,000 feet AGL were to occur, sudden noise or startle effects could 
disrupt activities at sacred sites and disturb participating tribal members.  Impacts are associated with 
low level training flights at or below 2,000 feet AGL, and these impacts include uncertainty and startle 
effects (see Section 4.9.3.1.5), as well as noise effects (see Section 4.2.3.1.5) and visual effects (see 
Section 4.7.2.1).     

Overflights below 12,000 feet MSL would not occur over the Northern Cheyenne, Standing Rock, or 
Cheyenne River Reservations. Any visual or audible intrusion into cultural sites, including those located 
on tribal reservations, or during the ceremonies conducted by Native Americans, could be disruptive and 
perceived as an annoyance.  Overflights above 12,000 feet MSL over the Northern Cheyenne, Standing 
Rock, or Cheyenne River Reservations, or an average of one sonic boom per day from flights during the 
10 days per year of LFEs would not have the same intensity of a startle effect, uncertainty, or short 
intense noise associated with low-altitude overflights at or below 2,000 feet AGL.  Mitigation measures 
developed through outreach and Government-to-Government consultations address these effects by 
requiring advance notification of LFEs and methods of discussing scheduling adjustments.  Overflights 
above 12,000 feet MSL, although seen and heard, would not be expected to have a disproportionately 
high and adverse effect on human health or the environment.   

Adverse startle, noise, and uncertainty effects would be associated with an average of 6 to 9 low-level 
overflights at or below 2,000 feet AGL per year. Portions of the Crow Reservation would be under Low 
MOAs and would be overflown at or below 2,000 feet AGL. Table 4.10-2 identifies portions of the Crow 
Reservation beneath the PR-1C MOA which are 85.82 percent minority population.    Table 4.10-2 also 
identifies the affected minority populations, nearly all on portions of the Crow Reservation, as 54.40 
percent under PR-1A and 55.16 percent under PR-1D.  The PR-1A, PR-1C, and PR-1D MOAs overlie 
portions of the Crow Reservation that have a minority population in excess of 50 percent.  If there is an 
adverse impact not adequately or acceptably mitigated, such as by the proposed mitigations in Section 
2.3.1 and mitigations required by the Programmatic Agreement, there would be a potential for a 
disproportionately high and adverse effect on that  population (Air Force 1997b). 

The Air Force is continuing Government-to-Government consultations and has committed to 
coordinating flight schedules and establishing temporary avoidance areas for ceremonies performed at 
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identified sacred sites at specific times of year for all tribes (see Appendix N).  Flying at higher altitudes 
or avoiding particular areas during specific time periods would  reduce the noise and visual disturbances 
of ceremonies by military training.  Advance coordination between the Air Force and the tribes on the 
scheduling of LFEs could address potential impacts from sonic booms on the larger ceremonies 
conducted under the airspace.  There is the potential that small or individual ceremonies could be 
disturbed and the potential exists for such disturbance to be perceived as an adverse impact to these 
Native American participants.   

The Modified Alternative A incorporates mitigation measures (see Section 2.3.1) which reduce the 
potential impacts to areas of high minority populations, low-income populations, and youth populations 
in the affected counties.  The youth population under the PR-1A, PR-1C, and PR-1D MOAs is 
proportionately higher than under other proposed MOAs.  As discussed in Section 4.2.3.7, no long-term 
impacts are expected to occur as a result of noise levels under the proposed airspace.  Additionally, with 
noise levels at or below 48 dB DNLmr, schools are a compatible land use.  While infrequent low-level 
overflights at or below 2,000 feet AGL may temporarily disrupt classrooms on the Crow Reservation, 
these overflights are not expected to have health effects on children.  No other health or environmental 
conditions have been identified which could adversely impact children.   

The greatest proportion of minorities, low income, and youth populations are located under the 
proposed PR-1 MOAs.  Modified Alternative A would exclude overflights below 12,000 feet MSL over the 
Northern Cheyenne Reservation under portions of PR-1D, and disproportionately high and adverse 
impacts to minority persons on the Northern Cheyenne Reservation would not be expected.  At any 
given location within the portions of the Crow Reservation under PR-1A, PR-1C, and PR-1D, there would 
be the potential for disproportionately high and adverse effects to minority populations from the 
uncertainty, startle effect, and noise produced by an estimated average of 6 to 9 low-level overflights 
per yearif adequate or acceptable mitigations are not applied.   

The mitigations identified in this EIS and committed to in the Programmatic Agreement would result in 
impacts that are not  significant in the context of NEPA and that have been resolved under NHPA. 
Consequently, Modified Alternative A with the specified mitigations would not result in 
disproportionately high and adverse human health or environmental effects in the context of 
environmental justice.     

4.10.3.2 MODIFIED ALTERNATIVE B 

Modified Alternative B would include low-level overflights of the western one-third of the Standing Rock 
Reservation and the northwest corner of the Cheyenne River Reservation under the proposed PR-4 Low 
MOA.  Table 4.10-2 identifies these areas under the proposed PR-4 Low MOA as having a minority 
population of 15.01 percent as compared with minority populations in excess of 50 percent under PR-
1A, PR-1C, and PR-1D Low MOAs.  There would not be any PR-1 MOAs and the Crow or Northern 
Cheyenne Reservation lands would not be overflown below FL180 (18,000 feet MSL). High-altitude 
visual effects or infrequent sonic booms during LFEs could be seen as an intrusion, although no adverse 
effects would be expected to occur to the Crow or Northern Cheyenne Reservations.   

Under PR-4 there would be an estimated annual average of 6 to 9 low-level flights over any given 
location on the ground and an average of one sonic boom a day during the 10 days of LFEs per year. 
Such intrusions could be perceived as adverse effects to sites which are culturally or spiritually 
significant to Native Americans located on or near reservations and to ceremonies being conducted by 
Native Americans at these sites.  Infrequent low-level overflights at or below 2,000 feet AGL within the 
PR-4 MOA have the potential for adverse effects comparable to those described for PR-1A, PR-1C, and 
PR-1D with Modified Alternative A.  Without changes to flying protocols, areas overflown on the 
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Standing Rock and Cheyenne River Reservations would experience a change in the noise and visual 
setting that could have an adverse effect on sacred sites and spiritual ceremonies conducted by Native 
Americans on the reservations as described in Section 4.7.3.2.  Mitigations outlined in Section 2.3.1 
would be applied to Modified Alternative B to reduce the potential impacts to minority populations on 
tribal reservation lands, although additional mitigations would likely need to be identified through 
continued consultations.   

Any visual or audible intrusion into cultural sites, including those located on tribal reservations, or during 
the ceremonies conducted by Native Americans, could be disruptive and perceived as an annoyance. 
The Air Force is continuing Government-to-Government consultations and has committed to 
coordinating flight schedules with affected tribes to avoid ceremonies at these sacred sites at specific 
times of year.  Establishing temporary avoidance areas and/or restricting flight to higher altitudes during 
specified time periods could reduce the disturbance to the sacred sites and ceremonies.  Advance 
coordination between the Air Force and the tribes on the scheduling of the 10 days of LFEs per year (one 
to three days per quarter) could address potential impacts from sonic booms during the largest 
ceremonies conducted under the airspace.  Modifications to the flying protocol (see Section 2.3) would 
reduce the potential for disturbances to identified locations and larger ceremonies. There is the 
potential that individual or smaller ceremonies would be disturbed, and such disturbances could be 
perceived as an adverse effect.    

Under Modified Alternative B, there would be potential adverse effects to low-income and minority 
populations, as compared to Modified Alternative A or C, where adverse effects would be mitigated to 
less than significant under NEPA and resolved under NHPA. Modified Alternative B, though, would not 
result in disproportionately high human health or environmental effects in the context of environmental 
justice. 

No long-term impacts are expected to occur on children as a result of noise levels under Modified 
Alternative B.  Schools would be considered a compatible land use and infrequent low-level overflights 
may temporarily disrupt learning.  No other health or environmental conditions have been identified 
which could adversely impact children. 

4.10.3.3 MODIFIED ALTERNATIVE C 

Standing Rock and Cheyenne River Reservations would not be overflown below 18,000 feet MSL. There 
would be no PR-4 MOAs, and there would be an altitude floor of 12,000 feet MSL over the Northern 
Cheyenne Reservation. As described for Modified Alternative A, Modified Alternative C would not have 
the potential for disproportionately high and adverse impacts to minority or low-income populations on 
the Standing Rock, Cheyenne River, or Northern Cheyenne Reservation. As explained for Modified 
Alternative A, there would be a potential for disproportionately high and adverse efffects to minority or 
low-income populations residing on portions of the Crow Reservation under the PR-1A, PR-1C, and PR-
1D Low MOAs. Any given location on portions of the Crow Reservation under the proposed PR-1A, PR-
1C, and PR-1D MOAs would be estimated to experience an annual average of 6 to 9 low-level overflights 
per year with associated consequences as described for Modified Alternative A. Impacts associated with 
low-level training flights at or below 2,000 feet AGL include uncertainty and startle effects (see Section 
4.9.3.1.5), as well as noise effects (see Section 4.2.3.1.5) and visual effects (see Section 4.7.2.1).   Section 
4.7.3.3 identified the change in cultural landscapes as a result of the noise and visual effects of the low-
level overflights and sonic booms as a potential adverse effect. Many of the traditional cultural 
properties and other cultural sites are located under the PR-1 MOAs.  Mitigations as outlined in Section 
2.3.4 would reduce potential effects to tribal reservation lands and locations such as Little Bighorn 
Battlefield National Monument.  Sacred sites under the proposed airspace and spiritual ceremonies 
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conducted by Native Americans on reservations under the proposed airspace could be perceived as 
being adversely affected by training overflights at any altitude.   

The Air Force is continuing Government-to-Government consultations and has committed to 
coordinating flight schedules with affected tribes to avoid ceremonies at identified sacred sites at 
specific times of the year.  Advance coordination between the Air Force and the tribes on scheduling 
LFEs could address potential impacts from sonic booms on the larger ceremonies conducted under the 
airspace.  There is the potential that small or individual ceremonies could be disturbed and the potential 
exists for such disturbance to be perceived as an adverse effect to these Native American cultural 
resources.   

Impacts under the PR-1 MOAs of Modified Alternative C would be effectively the same as those for 
Modified Alternative A.  As discussed above for that alternative, the mitigations identified in Section 
2.3.1 and committed to in the Programmatic Agreement would result in impacts that are not significant 
in the context of NEPA and that have been resolved under NHPA. Consequently Modified Alternative C 
with the specified mitigations would not result in disproportionately high and adverse human health and 
environmental effects in the context of environmental justice.      

4.10.3.4 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, there would be no disproportionately high and adverse effects upon 
environmental justice population.  The Air Force would continue to use the existing Powder River 
airspace, which does not directly affect Native American reservations or other areas where the 
populations of concern may be disproportionately represented. 
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5.0 CUMULATIVE EFFECTS AND OTHER 
ENVIRONMENTAL CONSIDERATIONS 

5.1 CUMULATIVE EFFECTS 
Council on Environmental Quality (CEQ) regulations stipulate that the cumulative effects analysis in an 
Environmental Impact Statement (EIS) should consider the potential environmental impacts resulting from 
“the incremental impacts of the action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency or person undertakes such other actions” (40 Code of Federal 
Regulations [CFR] 1508.7).   

The first step in assessing cumulative effects involves defining the scope of other actions and their 
interrelationship with the proposed action or alternatives (CEQ 1997).  The scope must consider other 
projects that coincide with the location and timetable of the proposed action and other actions.  
Cumulative effects analyses evaluate the interactions of multiple actions. 

5.1.1 PAST, PRESENT, AND REASONABLY FORESEEABLE ACTIONS 
Table 5.1-1 summarizes the past, present, and reasonably foreseeable actions within the region which 
could interact with the proposed Powder River Training Complex (PRTC).  In many cases, these actions 
are outside the area under the PRTC. 

Each action in Table 5.1-1 is explained in the notes, and the status is described where appropriate.  A 
number of the projects are Bureau of Land Management (BLM) management and planning actions.  The 
energy exploration and development, both fossil fuels and renewable sources such as wind, has been a 
stimulus to economic activity within the region.   

In addition to these projects, there have been general trends in the area toward larger farming 
operations, growth in larger established communities, and decline of smaller communities.  Recreational 
uses, which are likely to continue to grow into the foreseeable future, include hunting and fishing, with 
many hunters and fishermen coming to the region in search of game. 

As illustrated in Figure 1-3, the existing Powder River airspace has threat emitters and simulated targets 
which are typically located on former intercontinental ballistic missile sites.  Should funding become 
available, it is reasonably foreseeable that additional threats which add realism to training could be 
located under the proposed PRTC airspace.  

5.1.2 CUMULATIVE EFFECTS 
The cumulative effects of establishing the PRTC airspace have been referred to throughout this EIS.  The 
following analysis examines the incremental impacts of the PRTC action when added to the actions set 
forth in Table 5.1-1 and whether the effects of the actions together would result in potentially 
significant impacts not identified when the Proposed Action or alternatives are considered separately. 

Figure 5.1-1 shows the locations of major projects proposed within the PRTC region that are included in 
Table 5.1-1. 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI (Page 1 of 13) 
Report # Action Notes Status 
BUREAU OF LAND MANAGEMENT RESOURCE MANAGEMENT PLANS (RMPs) 

1 Fortification 
Creek RMP 
Amendment 

The Bureau of Land Management (BLM) Buffalo Field 
Office (BFO) proposed to amend its 1985 RMP with an 
associated Environmental Assessment (EA) for the 
Fortification Creek Area (FCA) (Campbell and Johnson 
Counties, Wyoming). Existing land use decisions were 
evaluated to determine whether they are still relevant 
given the mixed ownership pattern and other management 
challenges with the FCA.  

The BLM prepared an RMP Amendment and EA to evaluate 
the existing conditions and address issues that presented 
management challenges, particularly oil and gas 
exploration and development in the 100,000-acre 
Fortification Creek area. 

Potential expanded regional mineral development. Proposed 
Fortification Creek Area RMP/EA and Finding of No Significant 
Impact (FONSI) released in March 2011.  Decision of Record (DR) 
released August 2011.  

Issues identified for the Fortification Creek amendment and DR 
include: 

The Selected Modified Alternative is a performance-based 
approach where BLM has defined elk protection and reclamation 
performance standards for industry to achieve with their 
development plans.  

The citizen-proposed Area of Critical Environmental Concern (ACEC) 
will not be established as the performance standards will ensure 
the important and relevant resource values are conserved. 

The pace of coal bed natural gas (CBNG) development will be based 
on the performance standards and the geographic phases, 
following an orderly “bolt-on” approach, where new infrastructure 
will expand from, and tie into existing infrastructure. 

Overhead power lines will be allowed on BLM surface land within 
road corridors. 

Existing lease stipulations for steep slopes, erosive soils, elk habitat, 
archaeological/paleontological resources, visual resources will 
remain. 
Legal challenge to BLM’s decisions filed in 2013 by Powder River 
Basin Resource Council, Wyoming Outdoor Council, and National 
Wildlife Federation. Cross Motion for Summary Judgments are 
pending. 
Copies of the DR and approved RMP (Amended) are available 
online at: 
www.blm.gov/wy/st/en/info/NEPA/documents/bfo/fortification_creek.
html 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 2 of 13) 
Report # Action Notes Status 
BUREAU OF LAND MANAGEMENT RMPS (CONT’D) 

2 Miles City Field 
Office RMP 

Encompassing eastern Montana (3 million surface acres 
and 12 million acres of federal minerals within Carter, 
Custer, Daniels, Dawson, Fallon, Garfield, McCone, Powder 
River, Prairie, Richland, Roosevelt, Rosebud, Sheridan, 
Treasure, Wibaux and portions of Big Horn and Valley 
counties, Montana), resources are managed under two 
separate RMPs; the Big Dry Resource Management Plan 
and the Powder River Resource Management Plan. Due to 
recent land use changes, changing resource conditions, 
changes in use of public land, and new environmental 
concerns, the BLM is preparing this updated Resource 
Management Plan by combining the Big Dry and Powder 
River Plans into one comprehensive plan.  

Potential expanded regional mineral development. The RMP is 
being implemented following an Environmental Impact Statement 
(EIS) Record of Decision on 30 December 2008. 
http://www.blm.gov/rmp/mt/milescity/index.htm 

3 North Dakota 
RMP 

The North Dakota Resource Management Plan will provide 
future direction for approximately 58,000 surface acres 
and over 4.1 million acres of mineral estate (subsurface 
acres) in the state. As of 2013, an EIS is being prepared as 
part of the planning process. The purpose of the plan is to 
establish guidance, objectives, policies, and management 
actions for BLM-administered public lands for the next 10 
to 15 years.   

The BLM has received public input about development of federal 
coal and BLM management of public lands and minerals in North 
Dakota. 
http://www.blm.gov/mt/st/en/fo/north_dakota_field/rmp.html 
 

4 South Dakota 
RMP 

EIS in process as of 2013.  The RMP and EIS encompass an 
area including portions of 32 of the 66 counties within 
South Dakota. The plan will fulfill the needs and obligations 
set forth by the National Environmental Policy Act, the 
Federal Land Policy and Management Act, all other acts, 
laws and regulations associated with land management 
planning, and BLM management policies.   

The BLM has received public input about development of federal 
coal and BLM management of public lands and minerals in South 
Dakota. Draft RMP/EIS released for a 90 day public review on June 
14, 2013. 
http://www.blm.gov/mt/st/en/fo/south_dakota_field/rmp.html 
 

continued on next page… 



 
 
 

 

F
in

a
l 

N
o
v
e
m

b
e
r 2

0
1
4
 

Pow
der River Training Com

plex EIS 
Page 5-4 

5.0 Cum
ulative Effects and O

ther Environm
ental Considerations 

Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 3 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT 

5 Oil and Gas 
RMP 
Supplemental 
EIS Amendment 
for Billings, 
Powder River 
and South 
Dakota (1992) 

Supplement to the Montana Statewide Oil and Gas 
Environmental Impact Statement and Amendment of the 
Powder River and Billings Resource Management Plans 
(Draft Supplemental EIS). The document was prepared by 
the BLM as a result of U.S. District Court issued orders 
(December 2006).  Related documents:  (November 2007) 
Supplemental Air Quality Analysis to the Draft Supplement 
to the Montana Statewide Oil and Gas Environmental 
Impact Statement and Amendment of the Powder River 
and Billings Resource Management Plans (Supplemental 
Air Quality Analysis). The document was prepared by the 
BLM to assess the level of coal bed natural gas (CBNG) 
development that would require mitigation to reduce the 
potential for impacts to air quality. The comments received 
on the Supplemental Air Quality Analysis will be 
considered in the preparation of the Final Supplement to 
the Montana Statewide Oil and Gas Environmental Impact 
Statement and Proposed Amendment to the Powder River 
and Billings RMPs (Final Supplemental EIS).  

Proposed expanded regional mineral development. Record of 
Decision on Supplemental EIS issued December 2008. 

Topics addressed in the EIS include Phased CBNG development, the 
inclusion of the proposed Tongue River Railroad in the cumulative 
impact analysis, and a discussion on how private water well 
mitigation agreements help alleviate the impacts of methane 
migration and groundwater drawdown.  

The Draft Supplemental EIS analyzed three new alternatives (F, G 
and H) to consider phased CBNG development. Under Alternative F, 
the BLM would limit the number of Federal applications for permit 
to drill (APD) approved each year cumulatively and in each fourth-
order watershed. The BLM would also limit the percentage of 
disturbance within identified crucial wildlife habitat. Further, the 
BLM would place a limit on the volume of untreated water 
discharged to surface waters from Federal CBNG wells within each 
fourth-order watershed.  Under Alternative G, development of 
CBNG on Federal leases in the Billings and Powder River RMP areas 
would be done following the same management actions as 
described under Alternative F. However, while the BLM would limit 
the number of Federal APDs approved each year cumulatively, 
development would be limited to a low range of predicted wells 
based on the Statewide Document's Reasonably Foreseeable 
Development scenario.   

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 4 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT (CONT’D) 

5 (cont.) Final Oil and 
Gas RMP/EIS 
Amendment for 
Billings, Powder 
River and South 
Dakota (1992) 
(continued) 

The Powder River and Billings RMP areas comprise 
approximately 1.5 million acres of BLM-managed surface 
and 5 million acres of BLM-managed mineral estate. There 
are approximately 3.2 million acres of BLM-managed oil 
and gas. The Powder River RMP area includes Powder 
River and Treasure Counties, and portions of Big Horn, 
Carter, Custer, and Rosebud Counties. The Billings RMP 
area includes Carbon, Golden Valley, Musselshell, 
Stillwater, Sweet Grass, Wheatland, and Yellowstone 
Counties and the remaining portion of Big Horn County. 
The Supplemental EIS supplements the 2003 Montana 
Statewide Final Oil and Gas Environmental Impact 
Statement and Proposed Amendment of the Powder River 
and Billings Resource Management Plans (Statewide 
Document). 

Alternative H, the BLM’s preferred alternative, contained three key 
components. First, a phased development approach would be 
implemented where a CBNG proposal would be reviewed against 
four filters or screens to determine if the proposal needed to be 
modified. Second, this alternative would include extensive 
requirements that an operator must meet when submitting a 
project Plan of Development (POD). Third, mitigation measures, 
and subsequent modifications to existing operations via adaptive 
management, would be considered and applied to each POD, as 
appropriate. 

The BLM has initiated activities to coordinate and consult with the 
Montana Governor. Prior to the issuance of the Record of Decision 
and approval of the proposed land use plan amendment, the 
Governor will be given the opportunity to identify any 
inconsistencies between the Proposed Supplemental 
EIS/Amendment and state or local plans and to provide 
recommendations in writing during the 60-day consistency review 
period required by the BLM land use planning regulations (43 CFR 
1510.3-2). 

6 Buffalo Oil and 
Gas Leasing EA 
and possible 
Buffalo RMP 
amendment 

In response to rulings made by the Interior Board of Land 
Appeals (IBLA) and the U.S. Tenth Circuit Court of Appeals, 
the BLM proposed to examine land use allocations for oil 
and gas leasing made and in the context of new 
information regarding CBNG. www.blm.gov/wy/ 
st/en/info/NEPA/bfodocs/rmp-og.html 

Proposed expanded mineral development. EA and FONSI were 
published 4 March 2008. Leasing is considered during the RMP 
revision in progress. Web site: 
www.blm.gov/wy/st/en/info/NEPA/bfodocs/rmp-og.html  

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 5 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT (CONT’D) 

7 Buffalo Field 
Office RMP 

The BLM is revising the RMP for the Buffalo Field Office. It 
will provide future direction for approximately 800,000 
surface acres and 4.8 million acres of mineral estate 
managed by the BLM in Campbell, Johnson, and Sheridan 
counties in north-eastern Wyoming. This area contains vast 
deposits of oil, gas, and coal, and provides a variety of 
resources such as wildlife habitat and rangelands for 
livestock grazing. 

Draft RMP and supporting EIS released for a 90 day public review 
on June 28, 2013. The Draft RMP/EIS includes a series of 
management actions, within four management alternatives, 
designed to address management challenges and issues raised 
early during the EIS process, including: energy development (coal, 
oil and gas, renewable energy, and uranium); wildlife habitat 
management, including that of the Greater Sage-Grouse; livestock 
grazing; air quality; special management areas including areas of 
critical environmental concern; and travel management. Copies of 
the Draft RMP/EIS are available online at: 
http://www.blm.gov/wy/st/en/programs/Planning/rmps/buffalo/d
ocs.html 

8 Inventory of 
Assessed 
Federal Coal 
Resources and 
Restrictions to 
Their 
Development 

The report found that the Powder River Basin, which 
straddles Wyoming and Montana, contains 550 billion short 
tons of total coal resources, or nearly 58 percent of the 957 
billion short tons assessed or analyzed to date on all Federal 
lands.  The Interior Department Bureau of Land 
Management currently has under lease or lease application 
about 11.6 billion short tons of coal in the basin, which are 
not included in the 550 billion tons of Federal coal studied.  
(The report can be accessed at: 
http://cleanenergyaction.files.wordpress.com/2013/10/fed-
report-on-coal-resources-aug-2007.pdf 

Report finalized in August 2007. Potential for additional regional 
mining operations. 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 6 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT (CONT’D) 

9 
 

Fortification 
Creek Area 
(FCA) Plan of 
Development 
Proposal (POD) 

 

The BLM Buffalo Field Office is requesting public 
comments on the FCA POD. Under the proposal, BLM is 
preparing EAs for seven CBNG PODs in the FCA of the 
Powder River Basin (PRB). 

The 100,000-acre FCA is located approximately 25 miles 
northwest of Gillette.  Special resource values in the area 
include: an isolated elk herd and its habitat, high visual 
quality, a 12,000 acre wilderness study area (WSA), steep 
slopes with erosive soils, and cultural, historic, and or 
paleontological values. 

 As part of the continuing development of CBNG resources 
in the PRB, development is now being proposed in the 
leased areas of the FCA, which include all the federal 
minerals outside the WSA. 

Seven PODs, proposed by six different companies, include a 
total of 158 CBNG wells to be drilled along with installation of 
associated facilities.  The surface disturbance for these PODs 
is estimated to be approximately 350 acres.  Along with the 
individual PODs, the companies have submitted 4 maps of the 
FCA showing an estimate of total known development 
planned for the area.  They have worked together to identify 
common primary access and utility corridors. BLM will use 
these maps and additional information supplied by the 
companies to conduct the cumulative effects analysis for the 
EAs. There is a section of state land in the center of the WSA 
that also has been leased by the state for oil and gas 
development. In order for the company to access that lease, 
they must obtain a Right-of-Way across public land. 

Plans underway. Potential for additional regional mining 
operations. 

On 31 May 2012, BLM released a Decision of Record, FONSI, and 
EA, approving the Yates Petroleum Corporation Queen B Plan of 
Development, a site-specific 16-well drilling decision that 
implements the management approach BLM adopted through the 
FCPA RMPA. 

Legal challenge to BLM’s decisions filed in 2013 by Powder River 
Basin Resource Council, Wyoming Outdoor Council, and National 
Wildlife Federation.  

Cross Motion For Summary Judgments are pending. 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 7 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT (CONT’D) 

10 Dakota Prairie 
Grasslands, 
Medora Ranger 
District; North 
Dakota; North 
Billings County 
Range 
Allotment 
Management 
Plan Revisions 

The Medora Ranger District, Dakota Prairie Grasslands, 
proposes to continue grazing on 43 allotments in a manner 
consistent with direction set forth in the Dakota Prairie 
Grasslands Land and Resource Management Plan 
(Grasslands Plan) and applicable laws.  The EIS lays the 
groundwork for revising the Allotment Management Plans 
for the 43 allotments. Site-specific resource objectives, 
allowable grazing strategies, and adaptive management 
tools set forth in the Draft ROD for the Final Environmental 
Impact Assessment issued in December 2013. 

The purpose of this action is to develop Allotment 
Management Plans for permitted domestic livestock 
grazing using management that is consistent with the 
Grasslands Plan direction and to maintain, meet, or move 
towards desired resource conditions within a 10-20 year 
timeframe following the decision.  There is an overall need 
for greater management flexibility to meet Grasslands Plan 
resource goals and objectives and to cope with fluctuations 
in environmental and social conditions including, but not 
limited to, annual changes in weather; to be responsive to 
permittee requests for reasonable operational 
adjustments; and to respond to unforeseen issues. 

Continuing activity.  Draft ROD for the Final Environmental Impact 
Assessment issued in December 2013, Final ROD expected early 
2014.  

Copies of the Draft ROD are available online at 
http://data.ecosystem-
management.org/nepaweb/nepa_project_exp.php?project=23278.  

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 8 of 13) 
Report # Action Notes Status 
RMPS FOR OIL AND GAS DEVELOPMENT (CONT’D) 

11 Federal 
Department of 
Transportation 
Tongue River 
Railroad 

The Tongue River Railroad was first proposed in 1983 
between Miles City and Decker for a distance of 130 miles. 
The railroad would cross the coal-rich Powder River Basin 
along the Montana-Wyoming border. In October 2009, 
federal officials announced federal approval of the final 17-
mile stretch of the line near Decker that had not been 
included in prior approvals. Other sections had been 
approved in 1986 and 1996. Permits from state and federal 
agencies are still needed, including rights of way through 
private and public property.  In December 2012, TRRC filed 
a supplemental application, in which the preferred 
alignment was changed from the 83-mile Tongue River 
Alternative to the 42-mile Colstrip Alternative. The new 
preferred Colstrip Modified Alternative would generally 
parallel Greenleaf Road (S-447) rather than follow Roe & 
Cooper Creek. The new rail line could boost Montana coal 
production by about 12 million tons annually. The railroad 
also projects hauling 12 to 16 million tons of Wyoming coal 
annually, destined primarily for Midwestern power plants.  

Although the railroad is controversial, the Tongue River Railroad is 
moving closer to development with the obtaining of permits, and 
the initiation of the preparation of an EIS in 2012.  The project is 
undergoing planning, route adjustments, and permitting. 
• EIS Scoping has been completed 
• The field surveys have been completed 
• Draft EIS is expected in Spring 2015  

12 Otter Creek 
Coal Reserves 

The Otter Creek coal reserves proposed for strip mining 
are located southeast of Ashland in south central Montana. 
Coal reserves are estimated at approximately 1.3 billion 
tons.  In Spring 2010, the State of Montana contracted 
with Arch Coal Inc. to develop the coal reserves.  In April 
2009 the Northern Cheyenne Tribe entered into a 
settlement agreement which removed some litigation to 
development of the coal deposits.  Otter Creek could 
eventually be an operation nearly the size of Colstrip. 
Potential environmental effects are expected to include 
soils, water, and air quality impacts as well as 
socioeconomic growth in the region. Public concern has 
been expressed that the agricultural way of life and some 
cultural resources could be irreversibly altered by coal 
development and transport.  The agreement with the 
tribes states that any company that mines the state tracts 
must give hiring preference to tribal members.  As part of 
the settlement, Montana’s Congressional delegation 
promised the tribe $10 million per year for seven years to 
offset mining impacts.  

Preliminary development plans have been prepared. Lease 
agreements have been signed.   
• 2012, Otter Creek Coal filed with the Montana Department of 

Environmental Quality an application for a surface coal mining 
permit. 

• 2015, Draft EIS is expected in Spring 2015 
Additional lawsuits have been filed in Spring 2010 to challenge the 
project.  For the purpose of this EIS, a strip mine to excavate Otter 
Creek coal reserves would be a reasonably foreseeable project 
within the ROI.  

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 9 of 13) 
Report # Action Notes Status 
MILITARY 

13 Base 
Realignment 
and Closure 
(BRAC) 
beddown and 
flight 
operations of 
Remotely 
Piloted Aircraft 
(RPA) at Grand 
Forks AFB, ND 

In accordance with 2005 BRAC decisions and the Total 
Force Integration Plan, Phase II, the Air National Guard 
would plan for and establish an operational Predator 
squadron at Hector International Airport, North Dakota 
with 8 Primary Mission Aircraft Inventory MQ-1s.   
Furthermore, Air Combat Command (ACC) would support 
the 119th Fighter Wing’s RPA mission by activating an 
active duty associate unit at Grand Forks Air Force Base 
(AFB).  This unit (to stand up in FY 09/2) will provide 
maintenance support for the 8 MQ-1 aircraft and Predator 
Launch and Recovery operations at Grand Forks.  
ACC would establish Grand Forks AFB as the second Global 
Hawk Main Operating Base (MOB) in FY11 (as reflected in 
the Total Force Integration Plan, Phase II) by activating an 
active duty unit with end-state manpower estimated at 
393 personnel (81 officers, 304 enlisted, and 8 
contractors).  Approximately eight RQ-4 aircraft are 
currently slated for Grand Forks.   

Proposed airspace designation northeast of Powder River Training 
Complex (PRTC) to create training area for Grand Forks AFB-based 
RPAs. Final EIS released to the public in June 2010 to convert portions 
of the Devils Lake MOA to Restricted Areas or other airspace 
designation to support RPA training.   

14 Proposed White 
Elk Military 
Operations 
Area (MOA) 

On 4 November 2011, the United States Air Force signed 
the ROD for the White Elk MOA as a result of findings in 
the Final EIS dealing with airspace over White Pine and 
Elko Counties, Nevada. The ROD states the Air Force 
decision to select the White Elk MOA on the western edge 
of the Utah Test and Training Range (UTTR) beneath the 
existing Currie/Tippet Air Traffic Control Assigned Airspace 
(ATCAA) would improve local training.  The proposed MOA 
would extend from 14,000 feet mean sea level (MSL) up to 
but not including 18,000 feet MSL while the existing ATCAA 
extends from 18,000 feet MSL to 58,000 feet MSL.  The 
proposal includes additional training operations in 
proposed MOA and existing ATCAA, authorization of chaff 
and flares in the MOA and ATCAA, and authorization of 
supersonic operations in the existing ATCAA.  

Proposed airspace designation southwest of PRTC to create additional 
training capabilities for military aircraft based at Hill AFB.  The Final EIS 
and ROD were completed in 2011. 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 10 of 13) 
Report # Action Notes Status 
MILITARY (CONT’D) 

15 Beddown of a 
Second B-52 
Flying Squadron 
at Minot AFB 

The Air Force evaluated the stand up of a new operational 
B-52 squadron and beddown at Minot AFB to support 
conventional and strategic missions.  Adding an additional 
squadron to Minot AFB significantly increases the base’s 
ability to support both missions while maintaining constant 
levels of operational readiness.  

Beddown has been completed at Minot AFB.  New squadron of B-
52 aircraft is included in baseline and alternative analysis for PRTC.  

16 Siting of Threat 
Emitter Sites to 
Enhance 
Training in 
PRTC 

Although threat emitters are not proposed as part of PRTC, 
it is reasonably foreseeable that, if funds become available, 
the Air Force would propose to lease 15-acre parcels under 
the airspace on which to locate features to enhance 
training realism. Threat emitters and simulated targets 
could be developed under the proposed PRTC airspace 
comparable to those in Figure 2-7.  These sites are 
designed to realistically simulate a battlefield environment 
and successfully accomplish mission training. Locations for 
these sites would be approximately 15 to 20 miles apart, 
where possible, and either under or near the 
MOAs/ATCAAs. Emitter or simulated target sites would 
consist of a 15-acre barbed wire fenced area with a 1- to 2-
acre fenced smaller area to secure electronic equipment.  
The degree of construction or development would depend 
on the type of site, utility requirements, safety and security 
parameters, and existing conditions. Siting near existing 
roads and power lines would reduce costs and disturbance 
to environmental resources.  An existing cleared area on a 
rise, such as a former ballistic missile site, would improve 
the range of any emitters while reducing the extent of 
clearing or other disruption to the existing environment.  A 
site on a rise typically avoids biologically sensitive lowlands 
or wetlands and provides the transmitter with a full line of 
sight into the training airspace, thereby improving its 
effectiveness as a training aid. 

At this time, the Air Force cannot identify the number, nature, or 
location of any candidate sites.  Doing so would be premature since 
the final PRTC airspace structure would dictate the appropriate 
locations for these training assets. Should a decision be made to 
implement the PRTC and pursue additional emitter and/or 
simulated target sites, the Air Force would undertake National 
Environmental Policy Act (NEPA) analysis tiered to this EIS.  The Air 
Force would also conduct the required real estate and NHPA 
process for all sites.  Ellsworth AFB formerly performed a 
Minuteman Intercontinental Ballistic Missiles mission that included 
a number of 15-acre remote sites dispersed under the area of the 
proposed PRTC airspace.  Such sites would be expected to receive 
initial consideration as possible threat emitter and/or simulated 
target locations. 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 11 of 13) 
Report # Action Notes Status 

PUBLIC AIRPORTS 

17 Hardin Airport 
Relocation, 
Hardin, 
Montana (MT) 

Construction is underway to develop a new public airport 
in Hardin, Big Horn County, MT approximately 2.5 miles 
west of Hardin and south of Interstate 90.  The project 
includes a new 4,490 foot runway, aircraft taxiway, parking 
apron, airport beacon, Precision Approach Path Indicator, 
hangar access, taxi lane, and an entrance road.  This public 
airport will replace the existing Hardin airport which is 
inadequate for current and projected air traffic and does 
not comply with current Federal Aviation Administration 
(FAA) standards.  The relocated airport is expected to meet 
FAA standards and be eligible for additional state and 
federal funding. 

Construction is expected to be completed sometime in 2014. The 
new airport will host private jets and smaller planes, but no heavy 
traffic. Improvements to airport would facilitate additional aircraft 
traffic. 

18 Bowman 
County Airport 
Complex, 
Bowman, North 
Dakota (ND) 

Construction is underway to develop a new public airport 
in Bowman County, ND, about four miles east of Bowman. 
The complex is expected to be finished sometime in 2015, 
and will replace the existing Bowman Municipal Airport.  
The new airport will have a 5,700-ft runway, about a 20 
percent increase from the current airport's runway, and 
will feature more hangers and a larger, county-owned 
facility for housing aircraft. The new expanded airport is 
anticipated to take a load off some of the other airports in 
the area that are overloaded from Oil Patch activity. 

Expected to be finished sometime in 2015. Improvements to 
airport capacity would facilitate additional aircraft traffic. 

FEDERAL ENERGY REGULATORY COMMISSION (FERC) 

19 Grasslands 
Expansion, 
Williston Basin 
Interstate 
Pipeline Co. 
PF03-3 

Construct three new compressors stations and add 
compression at the Manning compressor station in Dunn 
County, North Dakota, and construct a supply lateral in 
southeastern Montana. 

Under review; representative of ongoing upgrades to regional 
mineral development.  

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 12 of 13) 
Report # Action Notes Status 

FERC (CONT’D) 

20 Baker Storage 
Field Well 
Abandonment, 
Williston Basin 
Interstate 
Pipeline 
Company, 
CP05-391 

Abandonment of three existing natural gas storage 
injection/withdrawal wells in the Baker Storage Field, 
Fallon County, Montana. 

Completed in 2006; representative of ongoing changes to regional 
mineral development. 

21 Spearfish 
Hydroelectric 
Project City of 
Spearfish, 
South Dakota 
P-12775 

On Spearfish Creek, in Lawrence county, South Dakota. The 
project occupies United States lands within the Black Hills 
National Forest administered by the U.S. Forest Service. 

In process; representative of ongoing community improvements 
within region.  

OTHER 

22 Keystone XL 
Pipeline 

Proposed 875-mile pipeline project that would extend 
from Morgan, MT, to Steele City, Nebraska (NE), and would 
consist of new 36-inch-diameter pipeline and related 
facilities for transport of Western Canadian Sedimentary 
Basin and Williston Basin crude oil. TransCanada Keystone 
Pipeline, LP has applied for a Presidential Permit that, if 
granted, would authorize the construction, connection, 
operation, and maintenance of the facilities at the border 
between the United States and Canada. 

Supplemental EIS completed in January 2014, awaiting the National 
Interest Determination by the Secretary of State before it can be 
granted a Presidential Permit that authorizes the proposed pipeline 
to cross the United States-Canadian border at Morgan, MT.  

Copies of the Final Supplemental EIS are available online at 
http://keystonepipeline-xl.state.gov/finalseis/index.htm  

23 MDU Wind 
Farm in Baker, 
MT  

The Diamond Willow wind farm is located southeast of 
Baker, MT.  The 121 feet long blades will begin to turn with 
wind of 6 miles per hour (mph) or 7 mph. As soon as they 
are turning at a consistent rate, they start producing 
energy, which goes into the power grid. The blades reach 
capacity at wind speeds of about 25 mph. 

Wind farms are mapped on FAA-prepared sectional aeronautical 
charts and are avoided by aircraft.  Diamond Willow wind farm 
began operation in 2010. 

continued on next page… 
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Table 5.1-1.  Past, Present, and Reasonably Foreseeable Actions in the ROI  (Page 13 of 13) 
Report # Action Notes Status 
OTHER (CONT’D) 

24 MDU Wind 
Farm at Rhame, 
ND 

The wind farm is a 19.5 megawatt wind project with 13 
turbines in southwestern ND’s Bowman County 

MDU Wind farm began operation in 2010. 

25 Thunder Spirit 
Wind Farm near 
Hettinger, ND 

Thunder Spirit Wind plans to build a 150-megawatt project 
starting just 2 miles northeast of Hettinger. Plans are for 75 
towers, and encompassing a 42-square mile area in the 
rural crop and pasture countryside. 

Permitting in process; construction could begin as early as Spring 
2014. Representative of ongoing changes to regional wind energy 
development. 

26 Great Lakes 
Airlines 

Received Department of Transportation approval and is 
taking over the Essential Air Service carrier flights in 
Montana.  These would all be existing flights to Glasgow, 
Glendive, Havre, Lewistown, Miles City, Sidney and Wolf 
Point.  

Existing flights included in data used for airspace analysis in the 
PRTC EIS. 

27 Ekalaka Water 
and Sewer 
System 
improvements  

Improved water and sewer systems for Ekalaka. Constructed facilities improve prospects for community growth. 
  

OUTSIDE OF REGION OF INFLUENCE (ROI), BUT RAISED DURING THE EIS PROCESS 

28 Avalanche 
Hazard 
Reduction 

Avalanche Hazard Reduction by Burlington Northern Santa 
Fe Railroad in Glacier National Park and Flathead National 
Forest Montana  

Final EIS issued 24 July 2008. 

29 South Dakota 
bombing range 
cleanup 

Officials from the Oglala Sioux Tribe and Ellsworth Air 
Force Base have signed a plan to finish cleanup of 2,486 
acres of the 15-mile-wide, 40-mile-long Badlands Bombing 
Range that lies about 55 miles southeast of Ellsworth AFB.  
The cleanup of the ranges has been an ongoing process 
spanning several decades.  A completion date has not yet 
been finalized. 

Continuing action; no bombing range associated with proposed 
PRTC. 

30 Ellsworth AFB 
Remotely 
Piloted Aircraft 
Ground Station 

The Air Force announced on June 21, 2010 that Whiteman 
AFB, Missouri, and Ellsworth AFB, South Dakota, will host 
ground control stations for MQ-1 Predator and MQ-9 
Reaper remotely piloted aircraft, respectively. Each base 
will add a total of 280 personnel, both civilian and military. 
Ellsworth operations were in place by 2012.  

Construction of new facility analyzed under a separate action. No 
aircraft were beddown at Ellsworth AFB. No new or changes to 
airspace are proposed.  
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Figure 5.1-1.  Major Past, Present, and Reasonably Foreseeable Actions in the PRTC Region  
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5.1.2.1 AIRSPACE/AIR TRAFFIC 

PRTC action alternatives would not prohibit general aviation use or development under the proposed 
airspace.  The cumulative actions listed in Table 5.1-1 represent activities which currently take place in 
the region of influence (ROI), including energy resource development and airport development.  The 
proposed airport relocation in Hardin, Montana (MT), represents replacement for an existing airport.  
The relocated airport would have a designated avoidance area of 3 nautical miles (NM) and 1,500 feet 
above ground level (AGL).  The proposed airport relocation in Bowman, North Dakota (ND) represents 
replacement for an existing airport.  The relocated airport would have a designated avoidance area of 
3 NM and 2,000 feet AGL.  The additional B-52 squadron has been included throughout the EIS as a baseline 
condition. Cumulative potential effects upon other airspace users or potential users have been included 
throughout this EIS and include impacts to airspace access and impacts to time-sensitive deliveries as a result 
of the inability to fly Instrument Flight Rules (IFR) through an active Military Operations Area (MOA).  
Approximately 2- to 4-hour delays or re-routing could impact time-sensitive deliveries to existing or proposed 
mining, transportation projects, industrial development, oil/gas pipeline construction, or agricultural 
operations.  All other impacts to civil aviation and air traffic would be the same as those described in 
Section 4.1.   

5.1.2.2 NOISE 

Infrequent sonic booms during not more than 10 days of Large Force Exercises (LFEs) per year would not 
be expected to interfere or cumulatively affect other ongoing or proposed projects.  Aircraft training 
overflight noise is expected to be random and would not cumulatively interact with construction sites.  Noise 
levels under the proposed airspace would not impact energy resource development efforts.  The 
Burlington Northern Santa Fe Railroad study involving avalanche hazard reduction was raised as a 
concern during the Environmental Impact Statement (EIS) process, however, the project area is outside 
of the proposed PRTC and would not be impacted by PRTC flight operations or noise.  All other potential 
noise impacts would be as described in Section 4.2.  No cumulative impacts are anticipated. 

5.1.2.3 SAFETY 

With the mitigations incorporated into Modified Alternative A as described in Section 2.3.1, limited 
communication and radar coverage would continue below 12,000 feet mean sea level (MSL) in some of the 
proposed airspace which impact safe civil aircraft operations and airports.  This level of overflight and 
potential startle effect is not expected to significantly alter or cumulatively affect safety of any development 
plan of resources within the region.  The Air Force would coordinate with future mining, rail line, or oil/gas 
pipeline construction, or other blasting operations as described in Section 4.3 to avoid potentially 
significant impacts from electromagnetic interference.  Temporary avoidance areas would be 
established over construction sites where tall cranes or helicopters would be used during construction.  
Permanent avoidance areas would be mapped for tall structures such as wind generation equipment or 
tall smokestacks.  All other potential safety impacts would be as described in Section 4.3.  No cumulative 
impacts are anticipated.  

5.1.2.4 AIR QUALITY 

Mineral excavation, oil/gas pipeline, and transportation projects, both construction and operation, could 
result in air quality impacts.  The proposed PRTC would result in small increases in air emissions from 
aircraft training operations.  Air quality impacts associated with proposed PRTC would primarily occur 
from combustive emissions from aircraft training operations.  Regarding criteria pollutant emissions 
from project alternatives, proposed project operations would emit these pollutants across an 
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approximately 34,000 square mile area.  Due to this large area of operation, the flight altitude, and the 
intermittent nature of the emissions, any aircraft emissions would be well diluted when they approach 
ground level. Minor construction activities would be expected for the development of threat emitter 
sites. The emissions associated with constructing emitters are considered negligible.  Siting criteria would 
include being near power for electricity to run the threat emitters, so no air quality effects from generators 
would be anticipated.  Emissions of criteria pollutants from other existing and future sources and projects 
would occur in the region.  The combination of emissions from these reasonably foreseeable projects in 
the ROI and the proposed PRTC would not substantially contribute to or produce cumulative impacts on 
regional air quality that would result in violations of any National Ambient Air Quality Standard (NAAQS), 
including in the Lame Deer, MT and Sheridan, Wyoming (WY), nonattainment areas.  PRTC training 
would not produce emission quantities which could contribute to any cumulative effects on visibility 
within the Federal and State Prevention of Significant Deterioration (PSD) Class I areas (see Section 
3.4.2).  

The potential effects of proposed greenhouse gas (GHG) emissions are by nature global and cumulative 
impacts, as individual sources of GHG emissions are not large enough to have an appreciable effect on 
climate change.  Coal excavation and combustion has been identified as a potential cumulative impact 
from projects within the ROI. GHG emissions associated with the PRTC operations activities would be 
from combustive emissions during aircraft training operations.  As described in Section 4.4.3, the 
proposed training activities would be conducted somewhere else within the United States if PRTC were 
not available.  Since local GHG emission increases from the project alternatives would equate to such a 
minimal amount of the overall U.S. GHG emissions inventory, there would be no net change in the 
national GHG emissions.  Therefore, GHG emissions from the operation of the proposed PRTC Modified 
Alternative A would not be expected to result in significant impacts to the environment and would not 
contribute to potential cumulative GHG emissions in conjunction with any past, present, and reasonably 
foreseeable actions in the ROI.  

5.1.2.5 PHYSICAL SCIENCES 

Mineral excavation, and construction of oil/gas pipelines, wind turbine tower complexes, and a 
transportation line could impact large amounts of soil and water resources.  Separate environmental 
analyses, prepared for the projects, will document impacts and mitigations.  No surface disturbance is 
proposed as part of PRTC.  Chaff and flare plastic and wrapper residual materials are typically inert and 
not expected to impact soils or water bodies.  PRTC is not expected to impact ongoing or future energy 
resource development and resource management under the airspace.  The locations of the reasonably 
foreseeable threat emitters would be determined by the final configuration of the airspace to improve 
training.  Existing Minutemen missile sites and previously cleared areas will be considered, which would 
reduce new construction impacts and soil disturbance.  Additional land clearing necessary on these sites 
will depend on the type of site, utility requirements, and safety and security parameters required (e.g., 
access road, additional fencing, parking).  Emitter sites consist of a 15-acre barbed wire fenced area, 
with a smaller 1 to 2 acre chain link fenced area inside to secure electronic equipment.  Wetlands, 
wildlife refuges, and other special natural areas will be avoided during site selection of new emitter 
sites.  Potential construction of emitter sites would not be expected to have an impact on soils or water 
resources. Any applicable permits would be obtained if land near or upstream of wetlands needed to be 
disturbed.  Construction would follow U.S. Army Corps of Engineers (USACE) regulations if in the vicinity 
of wetlands to reduce likelihood of disturbances.  New construction would occur in accordance with 
established Best Management Practices to avoid, reduce, or minimize adverse effects to soil and water 
resources.  Therefore, no cumulative impacts from PRTC or from reasonably foreseeable actions in the 
ROI would be anticipated. 
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5.1.2.6 BIOLOGICAL SCIENCES 

Mineral excavation and construction of oil/gas pipelines, wind turbine tower complexes, and a 
transportation line could impact biological resources.  Separate environmental documentation would 
address potential direct and indirect impacts of these large-scale energy projects.  Potential construction of 
emitter sites would not be expected to have a cumulative impact in conjunction with large scale mining 
projects based on the relatively small size of the emitter sites and the need for sites to be on an open rise 
where they could project out as far as possible. Emitters would be located to avoid environmentally sensitive 
areas and would not be expected to cumulatively contribute to disturbance of biological resources. 

As discussed in Section 4.6, chaff and flares are not anticipated to adversely impact wildlife, domestic 
animals, or vegetation.  No other surface disturbing activity is anticipated under the proposal.  Low-level 
flights and infrequent supersonic events create noise and startle effect to species on the ground.  
Infrequent low-level overflight and sonic booms may affect the behavior of sensitive species that occur 
within the airspace during the initial exposures.  However, any effects would likely be short term and 
unlikely to significantly adversely affect the populations.  Impacts to ranching operations including 
grazing from past, present, and reasonably foreseeable actions would be the same as those described 
under Section 4.6.  The PRTC is not expected to contribute to any cumulative biological impacts within 
the ROI. 

5.1.2.7 CULTURAL RESOURCES 

Any project in the PRTC ROI that involves ground-disturbing activities has the potential to adversely 
affect cultural resources, including those on tribal lands. Such projects include mineral excavation (oil, 
gas, or coal development), and construction of pipelines, wind turbine tower complexes, transportation 
facilities, and radar emitter sites. These projects are subject to National Environmental Policy Act (NEPA) 
compliance and Section 106 NHPA consultation prior to project start, and would require separate 
analyses to assess their direct and indirect impacts. The PRTC does not include any ground-disturbing 
activity that could adversely impact historic structures or archaeological sites (see Table 4.7-3).  

Four Native American reservations could potentially be impacted by overflight. The Crow and Northern 
Cheyenne Reservations underlie portions of the proposed PRTC airspace.  Low-level overflights, sonic 
booms, or visual intrusions have the potential to interfere with cultural or spiritual practices or 
ceremonies and may be perceived as an adverse impact that could cumulatively contribute to adverse 
impacts from past, present, and reasonably foreseeable mining actions and construction activities.  
Modified Alternatives A, B, and C incorporate mitigations that resolve or avoid overflight impacts to 
reservation lands; a Programmatic Agreement identifies sensitive cultural and historic areas and 
establishes a process to resolve low-level overflight impacts. This Programmatic Agreement has been 
signed by the Air Force; the Advisory Council on Historic Preservation (ACHP); the State Historic 
Preservation Offices (SHPOs) of Montana, North Dakota, South Dakota, and Wyoming; the Federal 
Aviation Administration (FAA); the National Park Service; and the Crow Tribe. The invitation to the 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes to sign remains open. 

5.1.2.8 LAND USE 

Large-scale mineral excavation, construction of oil/gas pipelines, wind turbine tower complexes, and a 
transportation line would change some land uses from agricultural to industrial.  This will affect both 
land use and land ownership, especially in portions of the Powder River Basin.  The creation and 
modification of the Powder River airspace is not expected to have any adverse impacts on land use or 
ownership nor would PRTC contribute to any cumulative impacts of mineral development.  The Air Force 
has established operating procedures to avoid low altitude overflight of specific land use locations 
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considered to be sensitive to aircraft noise or otherwise require avoidance of aircraft overflights.  The 
types of locations addressed by these special operating procedures include residences, ranches, private 
and commercial airstrips, communication towers, and communities.  The PRTC would not change the 
use of public or private land.  Any existing or new tall structures, such as wind energy generators, 
communication towers, or smokestacks would be charted by the FAA on sectional aeronautical charts 
and avoided by aircraft.  The locations of threat emitters included as a reasonably foreseeable action in 
Table 5.1-1 would be dependent on the final configuration of the PRTC.  The incremental effects of PRTC 
would not be expected to create any significant or adverse cumulative effect to land use in the ROI.  
Low-level overflight and associated startle effects could diminish the quality of the recreational 
experience.  The fact that recreational hunting continues throughout the area overlain by the existing 
Powder River airspace A and B MOAs suggests that the actual cumulative impact from low-level military 
aircraft overflight is less than the perceived uncertainty of impacts.  Recreational land use, ranching 
operations, wind energy operations, oil, gas, and coal exploration/extraction are not expected to 
experience any limitations or negative impacts under implementation of an action alternative. 

5.1.2.9 SOCIOECONOMICS 

Substantial construction projects in the ROI would alter employment patterns in areas of mineral 
development or transportation projects.  Construction projects, including the Keystone XL Pipeline, and 
additional large-scale mining would contribute to regional employment while changing the nature of the 
economy.  Implementation of a PRTC action alternative is not expected to adversely impact energy 
resource development projects including oil, gas, coal, or wind energy developments, airport 
development, or ranching operations.  Temporary avoidance areas would be established over construction 
sites where tall cranes or helicopters would be used in the construction.  Permanent avoidance areas would 
be mapped for tall structures such as smokestacks or wind generation towers.  The Air Force would 
coordinate with any energy resource development projects as described in Section 4.3 to avoid the risk of 
significant impacts from electromagnetic emissions.  Future airport development would be possible under 
the proposed airspace and the new airports would be afforded the same avoidance areas and procedures 
as the existing airports as described in Section 4.9. Civilian aircraft operations could be affected as 
described for airspace, with some potential for civilian flight delay to transit active MOAs IFR and 2- to 4-
hour delays at public airports and private airfields under active MOAs.  Pilots could fly see-and-avoid in an 
active MOA.  Ranchers, lessees of grazing allotments, and construction managers would have the 
opportunity to coordinate with the Air Force for temporary avoidance areas during sensitive times such 
as calving and weaning or construction as described in Section 4.9.  The low population density of 0.2 to 
4.0 persons per square mile under the proposed low-level airspace and the relatively small number of 
annual supersonic events make it highly unlikely that flight activity associated with PRTC would 
contribute to any significant social or economic changes or impacts to the region.  Hunting and other 
recreation activities would continue throughout the proposed PRTC area.  Potential socioeconomic and 
airspace impacts from the beddown of the RPA mission at Grand Forks would occur outside of the PRTC 
region of interest.  No contribution from PRTC to regional cumulative socioeconomic impacts is 
anticipated. 

5.1.2.10 ENVIRONMENTAL JUSTICE 

Large-scale construction projects could change the economy of the area, particularly under the 
proposed PR-1B MOA.  Agreements regarding mining construction and operation jobs for tribal members 
could improve economic opportunities for minority and low income populations.  Low-level overflights may 
have a disproportionate impact on the Native American reservations located beneath the proposed 
airspace.  The cumulative effect of past, present and reasonably foreseeable construction projects could 
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incrementally change employment opportunities and reduce the number of minority persons who also 
represent low income populations.  Cumulative health or safety impacts to children are not anticipated 
beyond the infrequent disruption of sonic booms or low-level overflights.   

5.2 OTHER ENVIRONMENTAL CONSIDERATIONS 
5.2.1 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM 

PRODUCTIVITY  
CEQ regulations (Section 1502.16) specify that environmental analysis must address “…the relationship 
between short-term uses of man’s environment and the maintenance and enhancement of long-term 
productivity.”  Special attention should be given to impacts that narrow the range of beneficial uses of 
the environment in the long-term or pose a long-term risk to human health or safety.  This section 
evaluates the short-term benefits of the proposed alternatives compared to the long-term productivity 
derived from not pursuing the proposed alternatives.  

A short-term use of the environment is generally defined as a direct consequence of a project in its 
immediate vicinity.  Short-term effects could include localized disruptions and higher noise levels in 
some areas.  Under PRTC, short-term uses of the environment would result in airspace impacts and very 
short-term startle effects.  No substantial construction project is proposed.  Depending on their location, 
humans and animals cumulatively experience somewhat increased levels of noise in some areas.  
Humans and animals would be exposed to low-level overflights an estimated 6 to 9 times per year and 
an estimated one sonic boom per day during 1 to 3 days of quarterly LFE operations not more than 10 
days per year.  Aircraft average noise levels would be below the USEPA-identified level of 55 dB.  The 
relatively low acoustical effect can be attributed to the dispersion of training flights into a large volume 
of airspace.  The military training that occurs in the PRTC airspace results in noise effects that are 
transitory in nature.  Noise effects would be short-term and would not be expected to result in 
permanent damage or long-term changes in wildlife and livestock productivity or habitat use.   

The PRTC proposal largely involves changes in airspace and would not impact the long-term productivity 
of the land.  Cumulative use of chaff and flares would not negatively affect the long-term quality of the 
land, air, or water.  Airspace changes are procedural and do not affect long-term productive use of 
natural resources. 

5.2.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
NEPA CEQ regulations require environmental analyses to identify “...any irreversible and irretrievable 
commitments of resources which would be involved in the proposed action should it be implemented” 
(40 CFR Section 1502.16).  Primary irreversible effects result from permanent use of a nonrenewable 
resource (e.g., minerals or energy).  Irretrievable resource commitments involve the loss in value of an 
affected resource that cannot be restored as a result of the action (e.g., disturbance of a cultural site) or 
consumption of renewable resources that are not permanently lost (e.g., old growth forests). Secondary 
impacts could result from environmental accidents, such as accidents or fires.  Natural resources include 
minerals, energy, land, water, forestry and biota.  Nonrenewable resources are those resources that 
cannot be replenished by human means, including oil, natural gas, and iron ore.  Renewable natural 
resources are those resources that can be replenished by human means, including water quality, 
lumber, and soil quality. 

For PRTC, most impacts are short-term, temporary, and not irreversible.  Short-term reactions of wildlife 
or livestock could include temporary shifts in habitat use or activity, but long-term habituation is 
expected.  Military training necessarily involves consumption of nonrenewable resources, such as jet 
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fuel for aircraft.  With PRTC, training operations would use comparable fuel volumes to produce 
improved local training as compared with the No-Action Alternative.  Military energy consumption 
under No-Action would be expected to be comparable to any of the action alternatives since training 
aircraft commuted to remote ranges for less productive training.   

LFE training during a continuous 4-hour time period could result in between 74 and 88 civilian flights 
being affected by a delay of up to 4 hours. This delay would occur if civilian pilots chose to not schedule 
around the 30 day advance LFE notice, could not depart or arrive IFR, or were unwilling or unable to fly 
see-and-avoid in an active MOA. No irreversible or irretrievable effects are expected for cultural 
resources or other natural resources, including land and water.   

Secondary impacts to natural resources could occur in the unlikely event of an accident and/or fire.  
However, while any fire can have short-term impacts to agricultural resources, wildlife, and habitat, the 
fire’s effects are not irreversible in a natural environment.  Any increased risk of fire hazard due to PRTC 
operations would be very low. 
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8.0 GLOSSARY 

Above Ground Level (AGL):  Altitude expressed in feet measured above the ground surface. 

Aerial Refueling Tracks:  Refueling operations are performed in designated aerial refueling tracks, 
anchors, or FAA approved airspace. 

Aerospace Expeditionary Forces: Deployed US Air Force wings, groups, and squadrons committed to a 
joint military operation 

Air Force Instruction (AFI):  Air Force Instructions implementing United States laws and regulations, and 
providing policy for Air Force personnel and activities. 

Air Combat Command (ACC):  The Air Force Command that operates combat aircraft assigned to bases 
within the contiguous 48 states, except those assigned to Air National Guard and the Air Force Reserve 
Command. 

Air Force Global Strike Command:  The Air Force Command that operates the nuclear capable aircraft 
and intercontinental ballistic missiles within the contiguous 48 states. 

Air-to-Air Training:  Air-to-air training prepares aircrews to achieve and maintain air superiority over the 
battlefield and defeat enemy aircraft.  Air-to-air training often includes some aircraft playing the role of 
adversaries, or enemy forces.  Air-to-air training activities include advanced handling characteristics, air 
combat training, low-altitude air-to-air training, and air intercept training.  This training also requires the 
use of defensive countermeasures. 

Air-to-Ground Training:  Air-to-ground training employs all the techniques and maneuvers associated 
with weapons use and includes low-and high-altitude tactics, navigation, formation flying, target 
acquisition, and defensive reaction.  Training activities include surface attack tactics, different modes of 
weapons delivery, electronic combat training, and the use of defensive countermeasures. 

Air Traffic:  Aircraft operating in the air or on an airport surface, exclusive of loading ramps and parking 
areas. 

Air Traffic Control (ATC):  A service operated by appropriate authority to promote the safe, orderly, and 
expeditious flow of air traffic. 

Air Traffic Control Assigned Airspace (ATCAA):  Procedural airspace established by letter of agreement 
between the user and ATC, within positive control (Class A) airspace, of defined vertical and lateral 
limits, for the purpose of providing air traffic segregation between the specified activities conducted 
within the assigned airspace and other IFR traffic.  ATCAAs are not charted.   

Clean Air Act (CAA):  This Act empowered the United States Environmental Protection Agency to 
establish standards for common pollutants that represent the maximum levels of background pollution 
that are considered safe, with an adequate margin of safety to protect public health and safety. 

Candidate Species:  A species for which the United States Fish and Wildlife Service has sufficient 
information regarding the biological vulnerability of and threat(s) to that species to warrant a proposal 
to reclassify it as threatened or endangered (Formerly Category 1 Candidate species). 

C-Weighted Day-Night Sound Level (CDNL):  C-Weighted Day-Night Sound Level is day-night sound 
levels computed for areas subjected to sonic booms.  These areas are also subjected to subsonic noise 
assessed according to the Onset-Rate Adjusted Monthly Day-Night Average Sound Level (DNLmr). 
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Chaff:  Chaff is the term for small fibers of aluminum-coated mica packed into approximately 150 gram 
bundles and ejected by aircraft as a self-defense measure to reflect hostile radar signals. 

Controlling Agency: Air route traffic control centers that provide air traffic service to aircraft operating 
on Instrument Flight Rules (IFR) flight plans within controlled airspace, and principally during the 
en route phase of flight.  Air traffic controlling agencies ensure separation of all aircraft operating under 
IFR. 

Council on Environmental Quality (CEQ):  The Council is within the Executive Office of the President and 
is composed of three members appointed by the President, subject to approval by the Senate.  
Members are to be conscious of and responsive to the scientific, economic, social, esthetic, and cultural 
needs of the nation; and to formulate and recommend national policies to promote the improvement of 
quality of the environment. 

Day-Night Average Sound Level (DNL):  Day-Night Average Sound Level is a noise metric combining the 
levels and durations of noise events and the number of events over an extended time period.  It is a 
cumulative average computed over a 24-hour period to represent total noise exposure.  DNL also 
accounts for more intrusive nighttime noise, adding a 10 dB penalty for sounds after 10:00 P.M. and 
before 7:00 A.M.  DNL is the FAA’s primary noise metric.  FAA Order 1050.1E defines DNL as the yearly 
day/night average sound level.  

Decibel (dB):  A sound measurement unit. 

Defensive Countermeasures:  Coordination of maneuvers and use of aircraft defensive systems designed 
to negate enemy threats.  Those maneuvers (which include climbing, descending, and turning) requiring 
sufficient airspace to avoid being targeted by threat systems.  Aircraft use sophisticated electronic 
equipment to jam air and ground radar-tracking systems and dispense chaff and flares to confuse hostile 
radar and infrared sensors.  

Distance Measuring Equipment (DME):  A transponder-based radio navigation technology that 
measures distance by timing the propagation delay of Very High Frequency or Ultra High Frequency 
radio signals. 

Endangered Species:  The Endangered Species Act of 1973 defined the term “endangered species” to 
mean any species (including any subspecies of fish or wildlife or plants, and any distinct population 
segment of any species or vertebrate fish or wildlife which interbreeds when mature) that is in danger of 
extinction throughout all or a significant portion of its range. 

Environmental Justice:  Pursuant to EO 12898, Federal Actions to Address Environmental Justice in 
Minority and Low-Income Populations, review must be made as to whether a federal program, policy, or 
action presents a disproportionately high and adverse human health or environmental effect on 
minority and/or low-income populations. 

Environmental Night:  The period between 10 p.m. and 7 a.m. when 10 dB is added to aircraft noise 
levels due to increased sensitivity to noise at night. 

Fiscal Year:  U.S. Government accounting year beginning 1 October through 30 September. 

Flight Level:  The Flight Level refers to the altitude above MSL.  FL230, for example, is approximately 
23,000 feet MSL. 

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 visual flight rules.  These conditions 
include operating an aircraft in clouds, operating above certain altitudes prescribed by Federal Aviation 
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Administration regulations, and operating in some locations like major civilian airports.  Air traffic 
control agencies ensure separation of all aircraft operating under IFR. 

Instrument Route (IR):  Routes used by the Department of Defense and associated Reserve and Air 
Guard units for the purpose of conducting low-altitude navigation and tactical training in both IFR and 
VFR weather conditions below 10,000 feet MSL at airspeeds in excess of 250 knots indicated airspeed. 

Jet Route:  A route designed to serve aircraft operations from 18,000 feet mean sea level (MSL) up to 
and including flight level 450. The routes are referred to as "J" routes with numbering to identify the 
designated route; e.g., J-151. 

Large Force Exercise (LFE):  An LFE is a highly sophisticated training exercise that simulates full-scale 
battlefield scenarios, and requires enough airspace to provide assembly, transition, ingress, egress, and 
maneuver areas.  Such training exercises employ a full range of combat tactics, equipment, and personnel.  

Low-altitude (or low-level): As defined in this EIS, low-altitude or low-level means an aircraft flying at or 
below 2,000 feet AGL down to 500 feet AGL (military aircraft, except for helicopters, are not authorized 
to train below 500 feet AGL).  The low-altitude area overflown is defined in this EIS as that area within 
one-quarter of a nautical mile of the aircraft centerline of travel for the distance the aircraft is at or 
below 2,000 feet AGL. 

Maximum Sound Level (Lmax):  Lmax is the highest sound level that occurs during a single aircraft 
overflight.  For an observer, the noise level starts at the ambient noise level, rises up to the maximum 
level as the aircraft flies closest to the observer, and returns to the ambient level as the aircraft recedes 
into the distance.  FAA Order 1050.1E defines Lmax as a single event metric that is the highest A-weighted 
sound level measured during an event. 

Mean Sea Level (MSL):  Altitude expressed in feet measured above average sea level. 

Military Operations Area (MOA):  Airspace below 18,000 feet MSL established to separate military 
activities from instrument flight rule traffic and to identify where these activities are conducted for the 
benefit of pilots using visual flight rules. 

Military Training Airspace:  Special Use Airspace and Airspace for Special Use used by military aircrews 
to practice flight activities necessary to maintain combat readiness. Military training airspace associated 
with PRTC includes the Powder River MOAs, ATCAAs, Gateway ATCAA, and surrounding MTRs and Aerial 
Refueling Areas. 

Military Training Route (MTR):  A Military Training Route is a corridor of airspace with defined vertical 
and lateral dimensions established for conducting military flight training at airspeeds in excess of 250 
nautical miles per hour. 

Mitigation:  CEQ Sec. 1508.20 defines “Mitigation” to include: 
(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 
(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation. 
(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment. 
(d) Reducing or eliminating the impact over time by preservation and maintenance operations 

during the life of the action. 
(e) Compensating for the impact by replacing or providing substitute resources or environments. 

Nautical Mile (NM):  Equal to 1.15 statute miles. 

National Environmental Policy Act (NEPA):  The National Environmental Policy Act of 1969 directs 
federal agencies to take environmental factors into consideration in their decisions. 
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National Historic Landmark:  NHLs are places that “possess exceptional value or quality in illustrating 
and interpreting the heritage of the United States” and include battlefields, architectural or engineering 
masterpieces, ruins, and historic towns and communities. 

National Historic Preservation Act (NHPA):  The NHPA of 1966, as amended, established a program for 
the preservation of historic properties throughout the United States. 

Notice to Airmen (NOTAM):  A notice containing information (not known sufficiently in advance to 
publicize by other means) concerning the establishment, condition, or change in any component 
(facility, service, or procedure of, or hazard in the National Airspace System) the timely knowledge of 
which is essential to personnel concerned with flight operations. 

Onset-Rate Adjusted Monthly Day-Night Average Sound Level (DNLmr):  Onset Rate-Adjusted Monthly 
Day-Night Average Sound Level is the measure used for subsonic aircraft noise in military airspace 
(MOAs or Warnings Areas).  This metric accounts for the fact that when military aircraft fly low and fast, 
the sound can rise from ambient to its maximum very quickly.  Known as an onset-rate, this effect can 
make noise seem louder due to the added “surprise” effect.  Penalties of up to 11 dB are added to 
account for this onset-rate.  Noise levels are interpreted the same way for DNLmr as they are for DNL. 
(See DNL above). 

Ordnance:  Any item carried by an aircraft for dropping or firing, including but not limited to, live or inert 
bombs, ammunition, air-to-air missiles, chaff, and flares.   

Performance Data Analysis and Reporting (PDARS):  A collaboration between FAA Office of System 
Capacity and NASA Aviation Safety Program, and is networking and analysis tools for Air Traffic Control 
(ATC) radar data.  

Restricted Areas:  A restricted area is designated airspace that supports ground or flight activities that 
could be hazardous to non-participating aircraft.   

See-and-avoid:  When weather conditions permit, pilots operating IFR or VFR are required to observe 
and maneuver to avoid other aircraft.  Right-of-way rules are contained in FAR Part 91. 

Sonic Boom:  A sonic boom is the impulsive noise created when a vehicle flies at speeds faster than 
sound. 

Sortie:  A sortie is a single flight, by one aircraft, from takeoff to landing. 

Sortie-Operation:  The use of one airspace unit (e.g., Military Operations Area or Air Traffic Control 
Assigned Airspace) by one aircraft.  The number of sortie-operations is used to quantify the number of 
uses by aircraft and to accurately measure potential impacts; e.g. noise, air quality, and safety impacts.  
A sortie-operation is not a measure of how long an aircraft uses an airspace unit, nor does it indicate the 
number of aircraft in an airspace unit during a given period; it is a measurement for the number of times 
a single aircraft uses a particular airspace unit.   

Sound Exposure Level (SEL):  Sound Exposure Level (SEL) accounts for both the maximum sound level 
and the length of time a sound lasts.  It provides a measure of the total sound exposure for an entire 
event.  FAA Order 1050.1E defines SEL as a single event metric that takes into account both the noise 
level and duration of the event and referenced to a standard duration of one second.   

Special Activity Airspace (SAA): Any airspace with defined dimensions within the National Airspace 
System wherein limitations may be imposed upon aircraft operations. This airspace may be restricted 
areas, prohibited areas, military operations areas, Air Traffic Control Assigned Airspace, and any other 
designated airspace areas. 
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State Historic Preservation Office (SHPO):  State department responsible for assigning protected status 
for cultural and historic resources.  

Statistical Exceedance Level: The sound level exceeded x percent of the time.  L10 is the level exceeded 
10 percent of the time, L90 is the level exceeded 90 percent of the time, etc. 

Temporary Flight Restrictions (TFR):  A TFR is a geographically-limited, short-term, airspace restriction. 
Temporary flight restrictions often encompass major sporting events, natural disaster areas, air shows, 
space launches, and Presidential movements. 

Threatened Species:  A species that is likely to become endangered within the foreseeable future 
throughout all or a significant portion of its range. 

Traditional/Cultural Resource:  Cultural and traditional resources are any prehistoric or historic district, 
site or building, structure, or object considered important to a culture, subculture, or community for 
scientific, traditional, religious, or other purposes. 

Transient Aircraft:  Aircraft not permanently assigned to 28 BW or 5 BW, including F-16s, F-15s, F-22s, 
and RC-135s, that sometimes use the existing Powder River airspace and are expected to use the 
proposed PRTC. 

Victor Airway:  A Victor Airway is a special kind of Class E airspace.  The routes connect radio navigation 
beacons called very high frequency omni-directional range (VOR) stations that radiate a signal in all 
directions.  These stations are usually located at or near airfields.  North-south Victor Airways have odd 
numbers while east-west airways have even numbers.  These federal or Victor Airways are used by both 
Instrument Flight Rules and Visual Flight Rules aircraft.  The airspace extends from 1,200 feet AGL to 
18,000 feet MSL.  The width of the Victor corridor depends on the distance from the navigational aids 
(such as VORs).  When VORs are less than 102 NM from each other, the Victor airway extends 4 NM on 
either side of the centerline (8 NM total width).  When VORs are more than 102NM from each other, the 
width of the airway in the middle increases. The width of the airway beyond 51NM from a navaid is 4.5 
degrees on either side of the center line between the two navaids (at 51NM from a navaid, 4.5 degrees 
from the centerline of a radial is equivalent to 4NM). The maximum width of the airway is at the middle 
point between the two navaids. This is when 4.5 degrees from the center radial results in a maximum 
distance for both navaids. 

Visual Flight Rules (VFR):  A standard set of rules that all pilots, both civilian and military, must follow 
when not operating under instrument flight rules.  These rules require that pilots remain clear of clouds 
and avoid other aircraft.  See instrument flight rules. 

Visual Routes (VR):  Routes used by military aircraft for conducting low-altitude, high-speed navigation, 
and tactical training.  These routes are flown under Visual Flight Rules. 

VHF Omnidirectional Radio Range (VOR):  A type of radio navigation system for aircraft. These are 
ground-based radio navigational aids scattered around the country  A VOR station transmits a signal that 
the receiver can use to calculate its position relative to or from the station (see Victor Airway). 

Wetland, Jurisdictional:  A jurisdictional wetland is a wetland that meets all three United States Army 
Corps of Engineers’ criterion for jurisdictional status:  appropriate hydrologic regime, hydric soils, and 
facultative to obligate wetland plant communities under normal growing conditions. 

http://www.airweb.faa.gov/Regulatory_and_Guidance_Library/rgFAR.nsf/0/C6B050FE0BBC89B786256AD2005458FD?OpenDocument&Highlight=temporary%20flight%20restriction�
http://en.wikipedia.org/wiki/President_of_the_United_States�


Final 
November 2014 

 Powder River Training Complex EIS 
Page 8-6 8.0 Glossary 

This page is intentionally blank. 

 

 

 



Powder River Training Complex
Ellsworth Air Force Base, South Dakota
Environmental Impact Statement

Final

November 2014

Appendices



 



Final 
November 2014 

 
 

 
Powder River Training Complex EIS 

List of Appendices 
A   Aeronautical Proposal and Airspace Operations  

B   Potential Transient Aircraft  

C   Characteristics of Chaff  

D   Characteristics and Analysis of Flares  

E   Public Involvement and Agency Correspondence  

F   Relevant Statutes, Regulations, and Guidelines  

G   Draft EIS Comments and Responses 

H   FAA Circularization Comments and Aeronautical Study Inputs   

I  Noise  

J   Obstruction Marking and Lighting  

K  Air Quality  

L  Special Status Plant and Animal Species and Scientific Names  

M  Letters of Agreement  

N  Government‐to‐Government and Section 106 Correspondence  

   



Final 
November 2014 

 
Powder River Training Complex EIS 

 

This page intentionally left blank. 



Final 
November 2014 

 
 

 
Powder River Training Complex EIS 

APPENDIX A 
AERONAUTICAL PROPOSAL AND  

AIRSPACE OPERATIONS 



Final 
November 2014 

 
Powder River Training Complex EIS 

This page intentionally left blank. 

   



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-1



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-2



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-3



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-4



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-5



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-6



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-7



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-8



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-9



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-10



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-11



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-12



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations  

   

A-13



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix A Aeronautical Proposal and Airspace Operations A-14



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix A Aeronautical Proposal and Airspace Operations A-15 

A.2 AIRSPACE OPERATIONS 
Figures A‐1  through A‐18  listed below, were  found  in  the Draft EIS  as  Figures 3.1‐7  through 
3.1‐24.  They illustrate Federal Aviation Administration (FAA) Instrument Flight Rules (IFR) flight 
traffic and were specifically used to address potential impacts above FL260. 

With  the  modified  alternatives  presented  in  the  Final  EIS  (FEIS)  Section  2.0  that  exclude 
operations above FL260, most of the relevant information on the figures is no longer applicable. 
 For continuity and a few references to representative IFR operations below FL260, the figures 
were  retained  in  this  appendix.  Updated  FAA  data  for  operations  are  included  in  FEIS 
Table 3.1‐2.   FEIS Figure 3.2.1 shows  the B‐1 maneuvers  for discussion  in noise.   The  relevant 
information is included in the FEIS for the impact analysis.  
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U.S. Air Force Fact Sheet 
A-10 THUNDERBOLT II 
 
Mission 
The A-10 Thunderbolt II has excellent 
maneuverability at low air speeds and altitude, 
and is an highly accurate weapons-delivery 
platform. The aircraft can loiter near battle 
areas for extended periods of time and 
operate under 1,000-foot ceilings (303.3 
meters) with 1.5-mile (2.4 kilometers) visibility. 
The wide combat radius and short takeoff and 
landing capability permit operations in and out 
of locations near front lines. Using night vision 
goggles, A-10 pilots can conduct their 
missions during darkness.  
 
The Thunderbolt IIs have Night Vision 
Imaging Systems, or NVIS, goggle compatible 
single-seat cockpits forward of their wings and 
a large bubble canopy which provides pilots all-around vision. The pilots are protected by 
titanium armor that also protects parts of the flight-control system. The redundant primary 
structural sections allow the aircraft to enjoy better survivability during close air support than did 
previous aircraft.  
 
The aircraft can survive direct hits from armor-piercing and high explosive projectiles up to 
23mm. Their self-sealing fuel cells are protected by internal and external foam. Manual systems 
back up their redundant hydraulic flight-control systems. This permits pilots to fly and land when 
hydraulic power is lost.  
 
The Thunderbolt II can be serviced and operated from bases with limited facilities near battle 
areas. Many of the aircraft's parts are interchangeable left and right, including the engines, main 
landing gear and vertical stabilizers.  
 
Avionics equipment includes multi-band communications; Global Positioning System and inertial
navigations systems; infrared and electronic countermeasures against air-to-air and air-to-
surface threats. And, it has a Pave Penny laser spot tracker system; a heads-up display to 
display flight and weapons delivery information; and a low altitude safety and targeting 
enhancement system, which provides constantly computed impact and release points for 
accurate ordnance delivery. There is also a low-altitude autopilot and a ground collision 
avoidance system.  
 
The A-10 is currently undergoing the precision engagement modification, which adds upgraded 
cockpit displays, moving map, hands on throttle and stick, digital stores management, 
LITENING and Sniper advanced targeting pod integration, situational awareness data link or 
SADL, variable message format, or VMF, GPS-guided weapons, and upgraded DC power. 
Precision engagement modified aircraft are designated as the A-10C.  
 
The Thunderbolt II can employ a wide variety of conventional munitions, including general 
purpose bombs, cluster bomb units, laser guided bombs, joint direct attack munitions or JDAM), 
wind corrected munitions dispenser or WCMD, AGM-65 Maverick and AIM-9 Sidewinder 

 

 

Page 1 of 2AF.mil - Fact Sheet (Printable) : A-10 THUNDERBOLT II

4/20/2010http://www.af.mil/information/factsheets/factsheet_print.asp?fsID=70&page=1

B-1



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix B Potential Transient Aircraft 

 
 

missiles, rockets, illumination flares, and the GAU-8/A 30mm cannon, capable of firing 3,900 
rounds per minute to defeat a wide variety of targets including tanks. 
 
Background 
The first production A-10A was delivered to Davis-Monthan Air Force Base, Ariz., in October 
1975. It was designed specially for the close air support mission and had the ability to combine 
large military loads, long loiter and wide combat radius, which proved to be vital assets to the 
United States and its allies during Operation Desert Storm and Operation Noble Anvil. 
 
The upgraded A-10C reached initial operation capability in September 2007. Specifically 
designed for close air support, its combination of large and varied ordnance load, long loiter 
time, accurate weapons delivery, austere field capability, and survivability has proven invaluable 
to the United States and its allies. The aircraft has participated in operations Desert Storm, 
Southern Watch, Provide Comfort, Desert Fox, Noble Anvil, Deny Flight, Deliberate Guard, 
Allied Force, Enduring Freedom and Iraqi Freedom. 
 
General Characteristics 
Primary Function: A-10 -- close air support, A-10C - airborne forward air control 
Contractor: Fairchild Republic Co. 
Power Plant: Two General Electric TF34-GE-100 turbofans 
Thrust: 9,065 pounds each engine 
Wingspan: 57 feet, 6 inches (17.42 meters)  
Length: 53 feet, 4 inches (16.16 meters) 
Height: 14 feet, 8 inches (4.42 meters) 
Weight: 29,000 pounds (13,154 kilograms) 
Maximum Takeoff Weight: 51,000 pounds (22,950 kilograms)  
Fuel Capacity: 11,000 pounds (7,257 kilograms) 
Payload: 16,000 pounds (7,257 kilograms) 
Speed: 420 miles per hour (Mach 0.56) 
Range: 800 miles (695 nautical miles)  
Ceiling: 45,000 feet (13,636 meters) 
Armament: One 30 mm GAU-8/A seven-barrel Gatling gun; up to 16,000 pounds (7,200 
kilograms) of mixed ordnance on eight under-wing and three under-fuselage pylon stations, 
including 500 pound (225 kilograms) Mk-82 and 2,000 pounds (900 kilograms) Mk-84 series 
low/high drag bombs, incendiary cluster bombs, combined effects munitions, mine dispensing 
munitions, AGM-65 Maverick missiles and laser-guided/electro-optically guided bombs; infrared 
countermeasure flares; electronic countermeasure chaff; jammer pods; 2.75-inch (6.99 
centimeters) rockets; illumination flares and AIM-9 Sidewinder missiles. 
Crew: One 
Unit Cost: Not available 
Initial operating capability: A-10A, 1977; A-10C, 2007 
Inventory: Active force, A-10, 143 and A-10C, 70; Reserve, A-10, 46 and OA-10, 6; ANG, A-10, 
84 and OA-10, 18 
 
Point of Contact 
Air Combat Command, Public Affairs Office; 130 Andrews St., Suite 202; Langley AFB, VA 
23665-1987; DSN 574-5007 or 757-764-5007; e-mail: accpa.operations@langley.af.mil 
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U.S. Air Force Fact Sheet 
B-1B LANCER 
 
Mission 
Carrying the largest payload of both guided 
and unguided weapons in the Air Force 
inventory, the multi-mission B-1 is the 
backbone of America's long-range bomber 
force. It can rapidly deliver massive quantities 
of precision and non-precision weapons 
against any adversary, anywhere in the world, 
at any time. 
 
Features 
The B-1B's blended wing/body configuration, 
variable-geometry wings and turbofan 
afterburning engines, combine to provide long 
range, maneuverability and high speed while 
enhancing survivability. Forward wing settings 
are used for takeoff, landings, air refueling 
and in some high-altitude weapons employment scenarios. Aft wing sweep settings - the main 
combat configuration -- are typically used during high subsonic and supersonic flight, enhancing 
the B-1B's maneuverability in the low- and high-altitude regimes. The B-1B's speed and 
superior handling characteristics allow it to seamlessly integrate in mixed force packages. 
These capabilities, when combined with its substantial payload, excellent radar targeting 
system, long loiter time and survivability, make the B-1B a key element of any joint/composite 
strike force.  
 
The B-1 is a highly versatile, multi-mission weapon system. The B-1B's synthetic aperture radar 
is capable of tracking, targeting and engaging moving vehicles as well as self-targeting and 
terrain-following modes. In addition, an extremely accurate Global Positioning System-aided 
Inertial Navigation System enables aircrews to navigate without the aid of ground-based 
navigation aids as well as engage targets with a high level of precision. The Combat Track II 
radios provide a secure beyond line of sight reach back connectivity until Link-16 is integrated 
on the aircraft. In a time sensitive targeting environment, the aircrew can use targeting data 
from the Combined Air Operations Center over Combat Track II, then to strike emerging targets 
rapidly and efficiently. This capability was effectively demonstrated during operations Enduring 
Freedom and Iraqi Freedom. 
 
The B-1B's onboard self-protection electronic jamming equipment, radar warning receiver (ALQ-
161) and expendable countermeasures (chaff and flare) system and a towed decoy 
system (ALE-50) complements its low-radar cross-section to form an integrated, robust defense 
system that supports penetration of hostile airspace. The ALQ-161 electronic countermeasures 
system detects and identifies the full spectrum of adversary threat emitters then applies the 
appropriate jamming technique either automatically or through operator inputs. 
 
Current modifications build on this foundation. Radar sustainability and capability upgrades will 
provide a more reliable system and may be upgraded in the future to include an ultra high-
resolution capability and automatic target recognition. The addition of a fully integrated data link, 
or FIDL, will add Link-16 communications capability. FIDL combined with associated 
cockpit upgrades will provide the crew with a much more flexible, integrated cockpit, and will 
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allow the B-1 to operate in the fast-paced integrated battlefield of the future. Several obsolete 
and hard to maintain  electronic systems are also being replaced to improve aircraft reliability.  
 
Background 
The B-1A was initially developed in the 1970s as a replacement for the B-52. Four prototypes of 
this long-range, high speed (Mach 2.2) strategic bomber were developed and tested in the mid-
1970s, but the program was canceled in 1977 before going into production. Flight testing 
continued through 1981. 
 
The B-1B is an improved variant initiated by the Reagan administration in 1981. Major changes 
included the addition of additional structure to increase payload by 74,000 pounds, an improved 
radar and reduction of the radar cross section by an order of magnitude. The inlet was 
extensively modified as part of this RCS reduction, necessitating a reduction in maximum speed 
to Mach 1.2. 
 
The first production B-1 flew in October 1984, and the first B-1B was delivered to Dyess Air 
Force Base, Texas, in June 1985. Initial operational capability was achieved on Oct. 1, 1986. 
The final B-1B was delivered May 2, 1988. 
 
The B-1B holds almost 50 world records for speed, payload, range, and time of climb in its 
class. The National Aeronautic Association recognized the B-1B for completing one of the 10 
most memorable record flights for 1994. The most recent records were made official in 2004. 
 
The B-1B was first used in combat in support of operations against Iraq during Operation Desert 
Fox in December 1998. In 1999, six B-1s were used in Operation Allied Force, delivering more 
than 20 percent of the total ordnance while flying less than 2 percent of the combat sorties.  
 
During the first six months of Operation Enduring Freedom, eight B-1s dropped nearly 40 
percent of the total tonnage delivered by coalition air forces. This included nearly 3,900 JDAMs, 
or 67 percent of the total. In Operation Iraqi Freedom, the aircraft has flown less 1 percent of the
combat missions while delivering 43 percent of the JDAMs used. The B-1 continues to be 
deployed today, flying missions daily in suppport of continuing oerations. 
 
General Characteristics 
Primary Function: Long-range, multi-role, heavy bomber 
Contractor: Boeing, North America (formerly Rockwell International, North American Aircraft); 
Offensive avionics, Boeing Military Airplane; defensive avionics, EDO Corporation 
Power plant: Four General Electric F101-GE-102 turbofan engine with afterburner 
Thrust: 30,000-plus pounds with afterburner, per engine 
Wingspan: 137 feet (41.8 meters) extended forward, 79 feet (24.1 meters) swept aft  
Length: 146 feet (44.5 meters) 
Height: 34 feet (10.4 meters) 
Weight: approximately 190,000 pounds (86,183 kilograms) 
Maximum Takeoff Weight: 477,000 pounds (216,634 kilograms) 
Fuel Capacity: 265,274 pounds (120,326 kilograms) 
Payload: 75,000 pounds ( 34,019 kilograms) 
Speed: 900-plus mph (Mach 1.2 at sea level) 
Range: Intercontinental 
Ceiling: More than 30,000 feet (9,144 meters) 
Armament: 84 500-pound Mk-82 or 24 2,000-pound  Mk-84 general purpose bombs; up to 84 
500-pound Mk-62 or 8 2,000-pound Mk-65 Quick Strike naval mines; 30 cluster munitions 
(CBU-87, -89, -97) or 30 Wind-Corrected Munitions Dispensers (CBU-103, -104, -105); up to 24 
2,000-pound GBU-31 or 15 500-pound GBU-38 Joint Direct Attack Munitions; up to 24 AGM-
158A Joint Air-to-Surface Standoff Missiles 
Crew: Four (aircraft commander, copilot, and two weapon systems officers)  
Unit Cost: $283.1 million (fiscal 98 constant dollars)  
Initial operating capability:  October 1986 
Inventory: Active force, 66 (test, 2); ANG, 0; Reserve, 0 
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Point of Contact 
Air Combat Command, Public Affairs Office; 130 Andrews St., Suite 202; Langley AFB, VA 
23665-1987; DSN 574-5007 or 757-764-5007; e-mail: accpa.operations@langley.af.mil 
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U.S. Air Force Fact Sheet 
B-2 SPIRIT 
 
Mission 
The B-2 Spirit is a multi-role bomber capable 
of delivering both conventional and nuclear 
munitions. A dramatic leap forward in 
technology, the bomber represents a major 
milestone in the U.S. bomber modernization 
program. The B-2 brings massive firepower to 
bear, in a short time, anywhere on the globe 
through previously impenetrable defenses. 
 
Features 
Along with the B-52, the B-2 provides the 
penetrating flexibility and effectiveness 
inherent in manned bombers. Its low-
observable, or "stealth," characteristics give it 
the unique ability to penetrate an enemy's 
most sophisticated defenses and threaten its most valued, and heavily defended, targets. Its 
capability to penetrate air defenses and threaten effective retaliation provides a strong, effective 
deterrent and combat force well into the 21st century. 
 
The revolutionary blending of low-observable technologies with high aerodynamic efficiency and 
large payload gives the B-2 important advantages over existing bombers. Its low-observability 
provides it greater freedom of action at high altitudes, thus increasing its range and a better field 
of view for the aircraft's sensors. Its unrefueled range is approximately 6,000 nautical miles 
(9,600 kilometers). 
 
The B-2's low observability is derived from a combination of reduced infrared, acoustic, 
electromagnetic, visual and radar signatures. These signatures make it difficult for the 
sophisticated defensive systems to detect, track and engage the B-2. Many aspects of the low-
observability process remain classified; however, the B-2's composite materials, special 
coatings and flying-wing design all contribute to its "stealthiness." 
 
The B-2 has a crew of two pilots, a pilot in the left seat and mission commander in the right, 
compared to the B-1B's crew of four and the B-52's crew of five. 
 
Background 
The first B-2 was publicly displayed on Nov. 22, 1988, when it was rolled out of its hangar at Air 
Force Plant 42, Palmdale, Calif. Its first flight was July 17, 1989. The B-2 Combined Test Force, 
Air Force Flight Test Center, Edwards Air Force Base, Calif., is responsible for flight testing the 
engineering, manufacturing and development aircraft on the B-2. 
 
Whiteman AFB, Mo., is the only operational base for the B-2. The first aircraft, Spirit of Missouri, 
was delivered Dec. 17, 1993. Depot maintenance responsibility for the B-2 is performed by Air 
Force contractor support and is managed at the Oklahoma City Air Logistics Center at Tinker 
AFB, Okla. 
 
The combat effectiveness of the B-2 was proved in Operation Allied Force, where it was 
responsible for destroying 33 percent of all Serbian targets in the first eight weeks, by flying 
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nonstop to Kosovo from its home base in Missouri and back. In support of Operation Enduring 
Freedom, the B-2 flew one of its longest missions to date from Whiteman to Afghanistan and 
back. The B-2 completed its first-ever combat deployment in support of Operation Iraqi 
Freedom, flying 22 sorties from a forward operating location as well as 27 sorties from 
Whiteman AFB and releasing more than 1.5 million pounds of munitions. The aircraft 
received full operational capability status in December 2003.  On Feb. 1, 2009,  the Air Force's 
newest command, Air Force Global Strike Command, assumed responsibility for the B-2 from 
Air Combat Command.  
 
The prime contractor, responsible for overall system design and integration, is Northrop 
Grumman Integrated Systems Sector. Boeing Military Airplanes Co., Hughes Radar Systems 
Group, General Electric Aircraft Engine Group and Vought Aircraft Industries, Inc., are key 
members of the aircraft contractor team.  
 
General Characteristics 
Primary function: Multi-role heavy bomber 
Contractor: Northrop Grumman Corp. and Contractor Team: Boeing Military Airplanes Co., 
Hughes Radar Systems Group, General Electric Aircraft Engine Group and Vought Aircraft 
Industries, Inc. 
Power Plant: Four General Electric F118-GE-100 engines 
Thrust: 17,300 pounds each engine 
Wingspan: 172 feet (52.12 meters) 
Length: 69 feet (20.9 meters) 
Height: 17 feet (5.1 meters 
Weight: 160,000 pounds (72,575 kilograms) 
Maximum Takeoff Weight: 336,500 pounds (152,634 kilograms) 
Fuel Capacity: 167,000 pounds (75750 kilograms) 
Payload: 40,000 pounds (18,144 kilograms)  
Speed: High subsonic 
Range: Intercontinental 
Ceiling: 50,000 feet (15,240 meters) 
Armament: Conventional or nuclear weapons 
Crew: Two pilots 
Unit cost: Approximately $1.157 billion (fiscal 98 constant dollars) 
Initial operating capability: April 1997 
Inventory: Active force: 20 (1 test); ANG: 0; Reserve: 0 
 
Point of Contact 
Air Force Global Strike Command , Public Affairs Office; 245 Davis Ave. E, Room 240; 
Barksdale AFB, LA 71110; DSN 781-0854/0819; commercial 318-456-0854/0819; 
afgsc.pa@barksdale.af.mil. 
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U.S. Air Force Fact Sheet 
B-52 STRATOFORTRESS 
 
Mission 
The B-52 is a long-range, heavy bomber that 
can perform a variety of missions. The 
bomber is capable of flying at high subsonic 
speeds at altitudes up to 50,000 feet 
(15,166.6 meters). It can carry nuclear or 
precision guided conventional ordnance with 
worldwide precision navigation capability. 
 
Features 
In a conventional conflict, the B-52 can 
perform strategic attack, close-air support, air 
interdiction, offensive counter-air and maritime 
operations. During Desert Storm, B-52s 
delivered 40 percent of all the weapons 
dropped by coalition forces. It is highly 
effective when used for ocean surveillance, 
and can assist the U.S. Navy in anti-ship and mine-laying operations. Two B-52s, in two hours, 
can monitor 140,000 square miles (364,000 square kilometers) of ocean surface. 
 
All B-52s are equipped with two electro-optical viewing sensors, a forward-looking infrared and 
advanced targeting pods to augment targeting, battle assessment, and flight safety, thus further 
improving its combat ability. 
 
Pilots wear night vision goggles, or NVG, to enhance their vision during night operations. Night 
vision goggles provide greater safety during night operations by increasing the pilot's ability to 
visually clear terrain, avoid enemy radar and see other aircraft in a lights-out environment. 
 
Starting in 1989, on-going modifications incorporate the global positioning system, heavy stores 
adapter beams for carrying 2,000 pound munitions, and a full array of advance weapons 
currently under development. 
 
The use of aerial refueling gives the B-52 a range limited only by crew endurance. It has an 
unrefueled combat range in excess of 8,800 miles (14,080 kilometers). 
 
Background 
For more than 40 years B-52 Stratofortresses have been the backbone of the manned strategic 
bomber force for the United States. The B-52 is capable of dropping or launching the widest 
array of weapons in the U.S. inventory. This includes gravity bombs, cluster bombs, precision 
guided missiles and joint direct attack munitions. Updated with modern technology the B-52 will 
be capable of delivering the full complement of joint developed weapons and will continue into 
the 21st century as an important element of our nation's defenses. Current engineering 
analyses show the B-52's life span to extend beyond the year 2040. 
 
The B-52A first flew in 1954, and the B model entered service in 1955. A total of 744 B-52s 
were built with the last, a B-52H, delivered in October 1962.  The first of 102 B-52H's was 
delivered to Strategic Air Command in May 1961. The H model can carry up to 20 air launched 
cruise missiles. In addition, it can carry the conventional cruise missile that was launched in 
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several contingencies during the 1990s, starting with Operation Desert Storm and culminating 
with Operation Iraqi Freedom. 
 
The aircraft's flexibility was evident in Operation Desert Storm and again during Operations 
Allied Force. B-52s struck wide-area troop concentrations, fixed installations and bunkers, and 
decimated the morale of Iraq's Republican Guard. On Sept. 2 to 3, 1996, two B-52H's struck 
Baghdad power stations and communications facilities with 13 AGM-86C conventional air 
launched cruise missiles, or CALCMs, as part of Operation Desert Strike. This mission was the 
longest distance flown for a combat mission involving a 34-hour, 16,000 statute mile round trip 
from Barksdale Air Force Base, La.  
 
In 2001, the B-52 contributed to the success in Operation Enduring Freedom, providing the 
ability to loiter high above the battlefield and provide close air support through the use of 
precision guided munitions.  
 
The B-52 also played a role in Operation Iraqi Freedom. On March 21, 2003, B-52Hs launched 
approximately 100 CALCMs during a night mission. 
  
Only the H model is still in the Air Force inventory and is assigned to the 5th Bomb Wing at 
Minot AFB, N.D. and the 2nd Bomb Wing at Barksdale AFB, La., which fall under Air Force 
Global Strike Command. The aircraft is also assigned to the Air Force Reserve Command's 
917th Wing at Barksdale.  
 
General Characteristics 
Primary Function: Heavy bomber 
Contractor: Boeing Military Airplane Co. 
Power plant: Eight Pratt & Whitney engines TF33-P-3/103 turbofan 
Thrust: Each engine up to 17,000 pounds  
Wingspan: 185 feet (56.4 meters)  
Length: 159 feet, 4 inches (48.5 meters) 
Height: 40 feet, 8 inches (12.4 meters) 
Weight: Approximately 185,000 pounds (83,250 kilograms)  
Maximum Takeoff Weight: 488,000 pounds (219,600 kilograms)  
Fuel Capacity: 312,197 pounds  (141,610 kilograms)  
Payload: 70,000 pounds (31,500 kilograms) 
Speed: 650 miles per hour (Mach 0.86) 
Range: 8,800 miles (7,652 nautical miles) 
Ceiling: 50,000 feet (15,151.5 meters)  
Armament: Approximately 70,000 pounds (31,500 kilograms) mixed ordnance -- bombs, mines 
and missiles. (Modified to carry air-launched cruise missiles) 
Crew: Five (aircraft commander, pilot, radar navigator, navigator and electronic warfare officer 
Unit Cost: $53.4 million (fiscal 98 constant dollars)  
Initial operating capability: April 1952 
Inventory: Active force, 85; ANG, 0; Reserve, 9 
 
Point of Contact 
Air Force Global Strike Command, Public Affairs Office; 245 Davis Ave. E 
Room 230; Barksdale AFB, LA 71110; 318- 456-0854/0819; or DSN 781-0854/0819; e-mail: 
afgsc.pa@barksdale.af.mil 
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U.S. Air Force Fact Sheet 
C-130 HERCULES 
 
Mission 
The C-130 Hercules primarily performs the 
tactical portion of the airlift mission. The 
aircraft is capable of operating from rough, dirt 
strips and is the prime transport for air 
dropping troops and equipment into hostile 
areas. The C-130 operates throughout the 
U.S. Air Force, serving with Air Mobility 
Command, Air Force Special Operations 
Command, Air Combat Command, U.S. Air 
Forces in Europe, Pacific Air Forces, Air 
National Guard and the Air Force Reserve 
Command, fulfilling a wide range of 
operational missions in both peace and war 
situations. Basic and specialized versions of 
the aircraft airframe perform a diverse number 
of roles, including airlift support, Antarctic ice 
resupply, aeromedical missions, weather 
reconnaissance, aerial spray missions, firefighting duties for the U.S. Forest Service and natural 
disaster relief missions. 
 
Features 
Using its aft loading ramp and door the C-130 can accommodate a wide variety of oversized 
cargo, including everything from utility helicopters and six-wheeled armored vehicles to 
standard palletized cargo and military personnel. In an aerial delivery role, it can airdrop loads 
up to 42,000 pounds or use its high-flotation landing gear to land and deliver cargo on rough, 
dirt strips. 
 
The flexible design of the Hercules enables it to be configured for many different missions, 
allowing for one aircraft to perform the role of many. Much of the special mission equipment 
added to the Hercules is removable, allowing the aircraft to revert back to its cargo delivery role 
if desired. Additionally, the C-130 can be rapidly reconfigured for the various types of cargo 
such as palletized equipment, floor-loaded material, airdrop platforms, container delivery system
bundles, vehicles and personnel or aeromedical evacuation. 
 
The C-130J is the latest addition to the C-130 fleet and will replace aging C-130E's. The C-130J 
incorporates state-of-the-art technology to reduce manpower requirements, lower operating and 
support costs, and provides life-cycle cost savings over earlier C-130 models. Compared to 
older C-130s, the J model climbs faster and higher, flies farther at a higher cruise speed, and 
takes off and lands in a shorter distance. The C-130J-30 is a stretch version, adding 15 feet to 
fuselage, increasing usable space in the cargo compartment. 
 
C-130J/J-30 major system improvements include: advanced two-pilot flight station with fully 
integrated digital avionics; color multifunctional liquid crystal displays and head-up displays; 
state-of-the-art navigation systems with dual inertial navigation system and global positioning 
system; fully integrated defensive systems; low-power color radar; digital moving map display; 
new turboprop engines with six-bladed, all-composite propellers; digital auto pilot; improved 
fuel, environmental and ice-protection systems; and an enhanced cargo-handling system. 
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Background 
Four decades have elapsed since the Air Force issued its original design specification, yet the 
remarkable C-130 remains in production. The initial production model was the C-130A, with four 
Allison T56-A-11 or -9 turboprops. A total of 219 were ordered and deliveries began in 
December 1956. The C-130B introduced Allison T56-A-7 turboprops and the first of 134 entered 
Air Force service in May 1959. 
 
Introduced in August of 1962, the 389 C-130E's that were ordered used the same Allison T56-
A-7 engine, but added two 1,290 gallon external fuel tanks and an increased maximum takeoff 
weight capability. June 1974 introduced the first of 308 C-130H's with the more powerful Allison 
T56-A-15 turboprop engine. Nearly identical to the C-130E externally, the new engine brought 
major performance improvements to the aircraft. 
 
The latest C-130 to be produced, the C-130J entered the inventory in February 1999. With the 
noticeable difference of a six-bladed composite propeller coupled to a Rolls-Royce AE2100D3 
turboprop engine, the C-130J brings substantial performance improvements over all previous 
models, and has allowed the introduction of the C-130J-30, a stretch version with a 15-foot 
fuselage extension.  To date, the Air Force has taken delivery of 68 C-130J aircraft from 
Lockheed Martin Aeronautics Company. 
 
Active-duty locations for the C-130 and its variations are Dyess Air Force Base, Texas; Little 
Rock AFB, Ark.;  Ramstein Air Base, Germany; and Yokota AB, Japan. 
 
Air Force Reserve locations for assigned C-130 models are Dobbins Air Reserve Base, Ga.; 
Keesler AFB, Miss.; Maxwell AFB, Ala.; Minnesota-St. Paul Joint Air Reserve Station, Minn.; 
Niagara Falls ARS, N.Y.; Peterson AFB, Colo.; Pittsburgh ARS, Pa.; Pope AFB, N.C. and 
Youngstown ARS, Ohio. 
 
Air National Guard locations for C-130 and its variations are Baltimore (Martin State Airport), 
Md.; Boise Air Terminal, Idaho; Joint Reserve Base Carswell, Texas; Channel Island 
Air National Guard Station, Calif.; Charlotte/Douglas International Airport, N.C.; Cheyenne 
Municipal Airport, Wyo.; Kulis Air National Guard Base , Alaska; Little Rock AFB, Ark.; Louisville 
IAP, Ky.; Munoz ANGB, Puerto Rico; Mansfield Lahm Airport, Ohio; Minnesota-St. Paul ARS, 
Minn.; Nashville IAP, Tenn.; New Castle County ANGB,  Del; Greater Peoria Regional Airport, 
Ill.; Quonset State Airport, R.I.; Reno-Tahoe IAP, Nev.; Savannah IAP, Ga.; Schenectady MAP, 
N.Y.; Rosecrans Memorial Airport, Mo.; and Yeager Airport, W.V.  
 
General Characteristics 
Primary Function: Global airlift 
Contractor: Lockheed Martin Aeronautics Company 
Power Plant: 
C-130E: Four Allison T56-A-7 turboprops; 4,200 prop shaft horsepower 
C-130H: Four Allison T56-A-15 turboprops; 4,591prop shaft horsepower 
C-130J: Four Rolls-Royce AE 2100D3 turboprops; 4,700 horsepower 
Length: C-130E/H/J: 97 feet, 9 inches (29.3 meters) 
C-130J-30: 112 feet, 9 inches (34.69 meters) 
Height: 38 feet, 10 inches (11. 9 meters) 
Wingspan: 132 feet, 7 inches (39.7 meters) 
Cargo Compartment:  
C-130E/H/J: length, 40 feet (12.31 meters); width, 119 inches (3.12 meters); height, 9 feet (2.74 
meters). Rear ramp: length, 123 inches (3.12 meters); width, 119 inches (3.02 meters) 
C-130J-30: length, 55 feet (16.9 meters); width, 119 inches (3.12 meters); height, 9 feet (2.74 
meters). Rear ramp: length, 123 inches (3.12 meters); width, 119 inches (3.02 meters) 
Speed:  
C-130E: 345 mph/300 ktas (Mach 0.49) at 20,000 feet (6,060 meters) 
C-130H: 366 mph/318 ktas (Mach 0.52) at 20,000 feet (6,060 meters) 
C-130J: 417 mph/362 ktas (Mach 0.59) at 22,000 feet (6,706 meters) 
C-130J-30: 410 mph/356 ktas (Mach 0.58) at 22,000 feet (6,706 meters) 
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Ceiling: 
C-130J: 28,000 feet (8,615 meters) with 42,000 pounds (19,090 kilograms) payload 
C-130J-30: 26,000 feet (8,000 meters) with 44,500 pounds (20,227 kilograms) payload. 
C-130H: 23,000 feet (7,077 meters) with 42,000 pounds (19,090 kilograms) payload. 
C-130E: 19,000 feet (5,846 meters) with 42,000 pounds (19,090 kilograms) payload 
Maximum Takeoff Weight:  
C-130E/H/J: 155,000 pounds (69,750 kilograms) 
C-130J-30: 164,000 pounds (74,393 kilograms) 
Maximum Allowable Payload:  
C-130E, 42,000 pounds (19,090 kilograms) 
C-130H, 42,000 pounds (19,090 kilograms) 
C-130J, 42,000 pounds (19,090 kilograms) 
C-130J-30, 44,000 (19,958 kilograms) 
Maximum Normal Payload:  
C-130E, 36,500 pounds (16,590 kilograms) 
C-130H, 36,500 pounds (16,590 kilograms) 
C-130J, 34,000 pounds (15,422 kilograms) 
C-130J-30, 36,000 pounds (16,329 kilograms) 
Range at Maximum Normal Payload:  
C-130E, 1,150 miles (1,000 nautical miles) 
C-130H, 1,208 miles (1,050 nautical miles) 
C-130J, 2,071 miles (1,800 nautical miles) 
C-130J-30, 1,956 miles (1,700 nautical miles) 
Range with 35,000 pounds of Payload:  
C-130E, 1,438 miles (1,250 nautical miles) 
C-130H, 1,496 miles (1,300 nautical miles) 
C-130J, 1,841 miles (1,600 nautical miles) 
C-130J-30, 2,417 miles (2,100 nautical miles) 
Maximum Load:  
C-130E/H/J: 6 pallets or 74 litters or 16 CDS bundles or 92 combat troops or 64 paratroopers, 
or a combination of any of these up to the cargo compartment capacity or maximum allowable 
weight. 
C-130J-30: 8 pallets or 97 litters or 24 CDS bundles or 128 combat troops or 92 paratroopers, 
or a combination of any of these up to the cargo compartment capacity or maximum allowable 
weight. 
Crew: C-130E/H: Five (two pilots, navigator, flight engineer and loadmaster) 
C-130J/J-30: Three (two pilots and loadmaster) 
Aeromedical Evacuation Role: A basic crew of five (two flight nurses and three medical 
technicians) is added for aeromedical evacuation missions. Medical crew may be decreased or 
increased as required by the needs of patients.  
Unit Cost: C-130E, $11.9, C-130H, $30.1, C-130J, $48.5 (FY 1998 constant dollars in millions) 
Date Deployed: C-130A, Dec 1956; C-130B, May 1959; C-130E, Aug 1962; C-130H, Jun 1974; 
C-130J, Feb 1999 
Inventory: Active force, 145; Air National Guard, 181; Air Force Reserve, 102 
 
Point of Contact 
Air Mobility Command, Public Affairs Office; 503 Ward Drive Ste 214, Scott AFB, IL 62225-
5335, DSN 779-7821 or 618-229-7821. 
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U.S. Air Force Fact Sheet 
F-15 EAGLE 
 
Mission  
The F-15 Eagle is an all-weather, extremely 
maneuverable, tactical fighter designed to 
permit the Air Force to gain and maintain air 
supremacy over the battlefield.  
 
Features  
The Eagle's air superiority is achieved through 
a mixture of unprecedented maneuverability 
and acceleration, range, weapons and 
avionics. It can penetrate enemy defense and 
outperform and outfight any current enemy 
aircraft. The F-15 has electronic systems and 
weaponry to detect, acquire, track and attack 
enemy aircraft while operating in friendly or 
enemy-controlled airspace. The weapons and 
flight control systems are designed so one 
person can safely and effectively perform air-
to-air combat.  
 
The F-15's superior maneuverability and acceleration are achieved through high engine thrust-
to-weight ratio and low wing loading. Low wing-loading (the ratio of aircraft weight to its wing 
area) is a vital factor in maneuverability and, combined with the high thrust-to-weight ratio, 
enables the aircraft to turn tightly without losing airspeed.  
 
A multimission avionics system sets the F-15 apart from other fighter aircraft. It includes a head-
up display, advanced radar, inertial navigation system, flight instruments, ultrahigh frequency 
communications, tactical navigation system and instrument landing system. It also has an 
internally mounted, tactical electronic-warfare system, "identification friend or foe" system, 
electronic countermeasures set and a central digital computer.  
 
The pilot's head-up display projects on the windscreen all essential flight information gathered 
by the integrated avionics system. This display, visible in any light condition, provides 
information necessary to track and destroy an enemy aircraft without having to look down at 
cockpit instruments.  
 
The F-15's versatile pulse-Doppler radar system can look up at high-flying targets and down at 
low-flying targets without being confused by ground clutter. It can detect and track aircraft and 
small high-speed targets at distances beyond visual range down to close range, and at altitudes 
down to treetop level. The radar feeds target information into the central computer for effective 
weapons delivery. For close-in dogfights, the radar automatically acquires enemy aircraft, and 
this information is projected on the head-up display. The F-15's electronic warfare system 
provides both threat warning and automatic countermeasures against selected threats.  
 
A variety of air-to-air weaponry can be carried by the F-15. An automated weapon system 
enables the pilot to perform aerial combat safely and effectively, using the head-up display and 
the avionics and weapons controls located on the engine throttles or control stick. When the 
pilot changes from one weapon system to another, visual guidance for the required weapon 
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automatically appears on the head-up display.  
 
The Eagle can be armed with combinations of different air-to-air weapons:  AIM-120 advanced 
medium range air-to-air missiles on its lower fuselage corners, AIM-9L/M Sidewinder or AIM-
120 missiles on two pylons under the wings, and an internal 20mm Gatling gun in the right wing 
root.  
 
The F-15E is a two-seat, dual-role, totally integrated fighter for all-weather, air-to-air and deep 
interdiction missions. The rear cockpit is upgraded to include four multi-purpose CRT displays 
for aircraft systems and weapons management. The digital, triple-redundant Lear Siegler flight 
control system permits coupled automatic terrain following, enhanced by a ring-laser gyro 
inertial navigation system.  
 
For low-altitude, high-speed penetration and precision attack on tactical targets at night or in 
adverse weather, the F-15E carries a high-resolution APG-70 radar and low-altitude navigation 
and targeting infrared for night pods  
 
Background  
The first F-15A flight was made in July 1972, and the first flight of the two-seat F-15B (formerly 
TF-15A) trainer was made in July 1973. The first Eagle (F-15B) was delivered in November 
1974. In January 1976, the first Eagle destined for a combat squadron was delivered.  
 
The single-seat F-15C and two-seat F-15D models entered the Air Force inventory beginning in 
1979. These new models have Production Eagle Package (PEP 2000) improvements, including 
2,000 pounds (900 kilograms) of additional internal fuel, provision for carrying exterior conformal
fuel tanks and increased maximum takeoff weight of up to 68,000 pounds (30,600 kilograms).  
 
The F-15 Multistage Improvement Program was initiated in February 1983, with the first 
production MSIP F-15C produced in 1985. Improvements included an upgraded central 
computer; a Programmable Armament Control Set, allowing for advanced versions of the AIM-
7, AIM-9, and AIM-120A missiles; and an expanded Tactical Electronic Warfare System that 
provides improvements to the ALR-56C radar warning receiver and ALQ-135 countermeasure 
set. The final 43 included a Hughes APG-70 radar.  
 
F-15C, D and E models were deployed to the Persian Gulf in 1991 in support of Operation 
Desert Storm where they proved their superior combat capability. F-15C fighters accounted for 
34 of the 37 Air Force air-to-air victories. F-15E's were operated mainly at night, hunting SCUD 
missile launchers and artillery sites using the LANTIRN system.  
 
They have since been deployed for air expeditionary force deployments and operations 
Southern Watch (no-fly zone in Southern Iraq), Provide Comfort in Turkey, Allied Force in 
Bosnia, Enduring Freedom in Afghanistan and Iraqi Freedom in Iraq.  
 
General Characteristics  
Primary function: Tactical fighter  
Contractor: McDonnell Douglas Corp.  
Power plant: Two Pratt & Whitney F100-PW-100, 220 or 229 turbofan engines with 
afterburners  
Thrust: (C/D models) 23,450 pounds each engine  
Wingspan: 42.8 feet (13 meters)  
Length: 63.8 feet (19.44 meters)  
Height: 18.5 feet (5.6 meters)  
Weight: 31,700 pounds  
Maximum takeoff weight: (C/D models) 68,000 pounds (30,844 kilograms)  
Fuel  Capacity: 36,200 pounds (three external plus conformal fuel tanks) 
Payload: depends on mission 
Speed: 1,875 mph (Mach 2 class)  
Ceiling: 65,000 feet (19,812 meters)  
Range: 3,450 miles (3,000 nautical miles) ferry range with conformal fuel tanks and three 
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external fuel tanks  
Crew: F-15A/C: one. F-15B/D/E: two  
Armament: One internally mounted M-61A1 20mm 20-mm, six-barrel cannon with 940 rounds 
of ammunition; four AIM-9 Sidewinder and four AIM-120 AMRAAMs or eight AIM-120 
AMRAAMs, carried externally.  
Unit Cost: A/B models - $27.9 million (fiscal 98 constant dollars);C/D models - $29.9 million 
(fiscal 98 constant dollars)  
Initial operating capability: September 1975 
Inventory: Total force, 522 
 
Point of Contact 
Air Combat Command, Public Affairs Office; 130 Andrews St., Suite 213; Langley AFB, VA 
23665-1987; DSN 574-5007 or 757-764-5007; e-mail: accpa.operations@langley.af.mil 
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U.S. Air Force Fact Sheet 
F-16 FIGHTING FALCON 
 
Mission  
The F-16 Fighting Falcon is a compact, multi-
role fighter aircraft. It is highly maneuverable 
and has proven itself in air-to-air combat and 
air-to-surface attack. It provides a relatively 
low-cost, high-performance weapon system 
for the United States and allied nations.  
 
Features  
In an air combat role, the F-16's 
maneuverability and combat radius (distance 
it can fly to enter air combat, stay, fight and 
return) exceed that of all potential threat 
fighter aircraft. It can locate targets in all 
weather conditions and detect low flying 
aircraft in radar ground clutter. In an air-to-
surface role, the F-16 can fly more than 500 
miles (860 kilometers), deliver its weapons 
with superior accuracy, defend itself against enemy aircraft, and return to its starting point. An 
all-weather capability allows it to accurately deliver ordnance during non-visual bombing 
conditions.  
 
In designing the F-16, advanced aerospace science and proven reliable systems from other 
aircraft such as the F-15 and F-111 were selected. These were combined to simplify the 
airplane and reduce its size, purchase price, maintenance costs and weight. The light weight of 
the fuselage is achieved without reducing its strength. With a full load of internal fuel, the F-16 
can withstand up to nine G's -- nine times the force of gravity -- which exceeds the capability of 
other current fighter aircraft.  
 
The cockpit and its bubble canopy give the pilot unobstructed forward and upward vision, and 
greatly improved vision over the side and to the rear. The seat-back angle was expanded from 
the usual 13 degrees to 30 degrees, increasing pilot comfort and gravity force tolerance. The 
pilot has excellent flight control of the F-16 through its "fly-by-wire" system. Electrical wires relay 
commands, replacing the usual cables and linkage controls. For easy and accurate control of 
the aircraft during high G-force combat maneuvers, a side stick controller is used instead of the 
conventional center-mounted stick. Hand pressure on the side stick controller sends electrical 
signals to actuators of flight control surfaces such as ailerons and rudder.  
 
Avionics systems include a highly accurate enhanced global positioning and inertial navigation 
systems, or EGI, in which computers provide steering information to the pilot. The plane has 
UHF and VHF radios plus an instrument landing system. It also has a warning system and 
modular countermeasure pods to be used against airborne or surface electronic threats. The 
fuselage has space for additional avionics systems.  
 
Background  
The F-16A, a single-seat model, first flew in December 1976. The first operational F-16A was 
delivered in January 1979 to the 388th Tactical Fighter Wing at Hill Air Force Base, Utah.  
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The F-16B, a two-seat model, has tandem cockpits that are about the same size as the one in 
the A model. Its bubble canopy extends to cover the second cockpit. To make room for the 
second cockpit, the forward fuselage fuel tank and avionics growth space were reduced. During 
training, the forward cockpit is used by a student pilot with an instructor pilot in the rear cockpit.  
 
All F-16s delivered since November 1981 have built-in structural and wiring provisions and 
systems architecture that permit expansion of the multirole flexibility to perform precision strike, 
night attack and beyond-visual-range interception missions. This improvement program led to 
the F-16C and F-16D aircraft, which are the single- and two-place counterparts to the F-16A/B, 
and incorporate the latest cockpit control and display technology. All active units and many Air 
National Guard and Air Force Reserve units have converted to the F-16C/D.  
 
The F-16 was built under an unusual agreement creating a consortium between the United 
States and four NATO countries: Belgium, Denmark, the Netherlands and Norway. These 
countries jointly produced with the United States an initial 348 F-16s for their air forces. Final 
airframe assembly lines were located in Belgium and the Netherlands. The consortium's F-16s 
are assembled from components manufactured in all five countries. Belgium also provides final 
assembly of the F100 engine used in the European F-16s. Recently, Portugal joined the 
consortium. The long-term benefits of this program will be technology transfer among the 
nations producing the F-16, and a common-use aircraft for NATO nations. This program 
increases the supply and availability of repair parts in Europe and improves the F-16's combat 
readiness.  
 
USAF F-16 multirole fighters were deployed to the Persian Gulf in 1991 in support of Operation 
Desert Storm, where more sorties were flown than with any other aircraft. These fighters were 
used to attack airfields, military production facilities, Scud missiles sites and a variety of other 
targets.  
 
During Operation Allied Force, USAF F-16 multirole fighters flew a variety of missions to include 
suppression of enemy air defense, offensive counter air, defensive counter air, close air support 
and forward air controller missions. Mission results were outstanding as these fighters 
destroyed radar sites, vehicles, tanks, MiGs and buildings.  
 
Since Sept. 11, 2001, the F-16 has been a major component of the combat forces committed to 
the Global War on Terrorism flying thousands of sorties in support of operations Noble Eagle 
(Homeland Defense), Enduring Freedom in Afghanistan and Iraqi Freedom  
 
General Characteristics  
Primary Function: Multirole fighter  
Contractor: Lockheed Martin Corp.  
Power Plant: F-16C/D: one Pratt and Whitney F100-PW-200/220/229 or General Electric F110-
GE-100/129  
Thrust: F-16C/D, 27,000 pounds  
Wingspan: 32 feet, 8 inches (9.8 meters)  
Length: 49 feet, 5 inches (14.8 meters)  
Height: 16 feet (4.8 meters)  
Weight: 19,700 pounds without fuel (8,936 kilograms) 
Maximum Takeoff Weight: 37,500 pounds (16,875 kilograms)  
Fuel Capacity: 7,000 pounds internal (3,175 kilograms); typical capacity, 12,000 pounds with 
two external tanks (5443 kilograms) 
Payload: Two 2,000-pound bombs, two AIM-9 and 1,040-gallon external tanks 
Speed: 1,500 mph (Mach 2 at altitude)  
Range: More than 2,002 miles ferry range (1,740 nautical miles)  
Ceiling: Above 50,000 feet (15 kilometers)  
Armament: One M-61A1 20mm multibarrel cannon with 500 rounds; external stations can carry 
up to six air-to-air missiles, conventional air-to-air and air-to-surface munitions and electronic 
countermeasure pods  
Crew: F-16C, one; F-16D, one or two  
Unit cost: F-16A/B , $14.6 million (fiscal 98 constant dollars); F-16C/D,$18.8 million (fiscal 98 
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constant dollars)  
Initial operating capability: F-16A, January 1979; F-16C/D Block 25-32, 1981; 
F-16C/D Block 40-42, 1989; and F-16C/D Block 50-52, 1994 
Inventory: Total force, F-16C/D, 1,280 
 
Point of Contact 
Air Combat Command, Public Affairs Office; 130 Andrews St., Suite 202; Langley AFB, VA 
23665-1987; DSN 574-5007 or 757-764-5007; e-mail: accpa.operations@langley.af.mil 
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U.S. Air Force Fact Sheet 
F-22 RAPTOR 
 
Mission  
The F-22 Raptor is the Air Force's newest 
fighter aircraft. Its combination of stealth, 
supercruise, maneuverability, and integrated 
avionics, coupled with improved 
supportability, represents an exponential leap 
in warfighting capabilities. The Raptor 
performs both air-to-air and air-to-ground 
missions allowing full realization of operational 
concepts vital to the 21st century Air Force.  
 
The F-22, a critical component of the Global 
Strike Task Force, is designed to project air 
dominance, rapidly and at great distances and 
defeat threats attempting to deny access to 
our nation's Air Force, Army, Navy and Marine 
Corps. The F-22 cannot be matched by any 
known or projected fighter aircraft.  
 
Features  
A combination of sensor capability, integrated avionics, situational awareness, and weapons 
provides first-kill opportunity against threats. The F-22 possesses a sophisticated sensor suite 
allowing the pilot to track, identify, shoot and kill air-to-air threats before being detected. 
Significant advances in cockpit design and sensor fusion improve the pilot's situational 
awareness. In the air-to-air configuration the Raptor carries six AIM-120 AMRAAMs and two 
AIM-9 Sidewinders.  
 
The F-22 has a significant capability to attack surface targets. In the air-to-ground configuration 
the aircraft can carry two 1,000-pound GBU-32 Joint Direct Attack Munitions internally and will 
use on-board avionics for navigation and weapons delivery support. In the future air-to-ground 
capability will be enhanced with the addition of an upgraded radar and up to eight small 
diameter bombs. The Raptor will also carry two AIM-120s and two AIM-9s in the air-to-ground 
configuration. 
  
Advances in low-observable technologies provide significantly improved survivability and 
lethality against air-to-air and surface-to-air threats. The F-22 brings stealth into the day, 
enabling it not only to protect itself but other assets.  
 
The F-22 engines produce more thrust than any current fighter engine. The combination of 
sleek aerodynamic design and increased thrust allows the F-22 to cruise at supersonic 
airspeeds (greater than 1.5 Mach) without using afterburner -- a characteristic known as 
supercruise. Supercruise greatly expands the F-22 's operating envelope in both speed and 
range over current fighters, which must use fuel-consuming afterburner to operate at supersonic 
speeds.  
 
The sophisticated F-22 aerodesign, advanced flight controls, thrust vectoring, and high thrust-
to-weight ratio provide the capability to outmaneuver all current and projected aircraft. The F-22 
design has been extensively tested and refined aerodynamically during the development 
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process.  
 
The F-22's characteristics provide a synergistic effect ensuring F-22A lethality against all 
advanced air threats. The combination of stealth, integrated avionics and supercruise drastically 
shrinks surface-to-air missile engagement envelopes and minimizes enemy capabilities to track 
and engage the F-22 . The combination of reduced observability and supercruise accentuates 
the advantage of surprise in a tactical environment.  
 
The F-22 will have better reliability and maintainability than any fighter aircraft in history.  
Increased F-22 reliability and maintainability pays off in less manpower required to fix the 
aircraft and the ability to operate more efficiently.  
 
Background  
The Advanced Tactical Fighter entered the Demonstration and Validation phase in 1986. The 
prototype aircraft (YF-22 and YF-23) both completed their first flights in late 1990. Ultimately the 
YF-22 was selected as best of the two and the engineering and manufacturing development 
effort began in 1991 with development contracts to Lockheed/Boeing (airframe) and Pratt & 
Whitney (engines). EMD included extensive subsystem and system testing as well as flight 
testing with nine aircraft at Edwards Air Force Base, Calif. The first EMD flight was in 1997 and 
at the completion of its flight test life this aircraft was used for live-fire testing.  
 
The program received approval to enter low rate initial production in 2001. Initial operational and
test evaluation by the Air Force Operational Test and Evaluation Center was successfully 
completed in 2004. Based on maturity of design and other factors the program received 
approval for full rate production in 2005. Air Education and Training Command, Air Combat 
Command and Pacific Air Forces are the primary Air Force organizations flying the F-22.  The 
aircraft designation was the F/A-22 for a short time before being renamed F-22A in December 
2005. 
 
General Characteristics  
Primary Function: Air dominance, multi-role fighter  
Contractor: Lockheed-Martin, Boeing  
Power Plant: Two Pratt & Whitney F119-PW-100 turbofan engines with afterburners and two-
dimensional thrust vectoring nozzles.  
Thrust: 35,000-pound class (each engine)  
Wingspan: 44 feet, 6 inches (13.6 meters)  
Length: 62 feet, 1 inch (18.9 meters) 
Height: 16 feet, 8 inches (5.1 meters) 
Weight: 43,340 pounds (19,700 kilograms) 
Maximum Takeoff Weight: 83,500 pounds (38,000 kilograms)  
Fuel Capacity: Internal: 18,000 pounds (8,200 kilograms); with 2 external wing fuel tanks: 
26,000 pounds (11,900 kilograms)  
Payload: Same as armament air-to-air or air-to-ground loadouts; with or without 2 external wing 
fuel tanks.  
Speed:  Mach 2 class with supercruise capability  
Range: More than 1,850 miles ferry range with 2 external wing fuel tanks (1,600 nautical miles)  
Ceiling: Above 50,000 feet (15 kilometers) 
Armament: One M61A2 20-millimeter cannon with 480 rounds, internal side weapon bays 
carriage of two AIM-9 infrared (heat seeking) air-to-air missiles and internal main weapon bays 
carriage of six AIM-120 radar-guided air-to-air missiles (air-to-air loadout) or two 1,000-pound 
GBU-32 JDAMs and two AIM-120 radar-guided air-to-air missiles (air-to-ground loadout) 
Crew: One  
Unit Cost: $143 million 
Initial operating capability:  December 2005 
Inventory: Total force, 137 
 
Point of Contact 
Air Combat Command, Public Affairs Office; 130 Andrews St., Suite 202; Langley AFB, VA 
23665-1987; DSN 574-5007 or 757-764-5007; e-mail: accpa.operations@langley.af.mil 
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APPENDIX C  CHARACTERISTICS OF CHAFF 
Defensive  countermeasures  are  used  by  military  aircraft  during  training  in  response  to  simulated 
threats.   Chaff  is a self‐protection device  that permits an aircraft  threatened by enemy radar‐directed 
munitions to distract and/or avoid the threat.  

Chaff  consists  of  extremely  small  strands  (or  dipoles)  of  an  aluminum‐coated  crystalline  silica  core.  
When released from an aircraft, chaff  initially forms a sphere, then disperses  in the air and eventually 
drifts  to  the  ground.    The  chaff  effectively  reflects  radar  signals  in  various bands  (depending on  the 
length of the chaff  fibers) and  forms a very  large  image or electronic “cloud” of reflected signals on a 
radar screen.   When the aircraft  is obscured from radar detection by the cloud, the aircraft can safely 
maneuver or leave an area.   

Chaff  is made  as  small  and  light  as possible  so  that  it will  remain  in  the  air  long  enough  to  confuse 
enemy radar.  The chaff fibers are thinner than a human hair (i.e., generally 25.4 microns in diameter), 
and  range  in  length  from  0.3  to over 1  inch.    The weight of  chaff material  in  the RR‐170 or RR‐188 
cartridge  is approximately 95 grams or 3.35 ounces  (United States Air Force  [Air Force] 1997).   Since 
chaff can obstruct radar, its use is coordinated with the Federal Aviation Administration (FAA).  RR‐170 
and  RR‐188  chaff  are  the  same  size.    RR‐188  chaff  has  D  and  E  band  dipoles  removed  to  avoid 
interference with FAA radar.   RR‐170 chaff dipoles are cut to disguise the aircraft and produce a more 
realistic training experience in threat avoidance.    

1.0 CHAFF CHARACTERISTICS 
Chaff  is  comprised  of  silica,  aluminum,  and  stearic  acid,  which  are  generally  prevalent  in  the 
environment.  Silica (silicon dioxide) belongs to the most common mineral group, silicate minerals.  Silica 
is  inert  in  the  environment  and  does  not  present  an  environmental  concern  with  respect  to  soil 
chemistry.  Aluminum is the third most abundant element in the earth’s crust, forming some of the most 
common minerals, such as feldspars, micas, and clays.  Natural soil concentrations of aluminum ranging 
from  10,000  to  300,000  parts  per million  have  been  documented  (Lindsay  1979).    These  levels  vary 
depending on numerous environmental factors, including climate, parent rock materials from which the 
soils were formed, vegetation, and soil moisture alkalinity/acidity.  The solubility of aluminum is greater 
in acidic and highly alkaline soils than  in neutral pH conditions.   Aluminum eventually oxidizes to Al2O3 
(aluminum oxide) over time, depending on its size and form and the environmental conditions.   

The chaff fibers have an anti‐clumping agent (Neofat – 90 percent stearic acid and 10 percent palmitic 
acid) to assist with rapid dispersal of the fibers during deployment (Air Force 1997).   Stearic acid  is an 
animal fat that degrades when exposed to light and air.  

A  single bundle of  chaff  consists of  the  chaff  fibers  in an 8‐inch  long  rectangular  tube or  cartridge, a 
plastic piston, a cushioned spacer, and two plastic end caps (1/8‐inch thick, 1‐inch x 1‐inch or 1‐inch x 2‐
inch).   The chaff dispenser remains  in  the aircraft.   The plastic end caps and spacer  fall  to the ground 
when chaff is dispensed.  The spacer is a spongy material (felt) designed to absorb the force of release.  
Figure C‐1  illustrates the components of a chaff cartridge.   Table C‐1  lists the components of the silica 
core and the aluminum coating.  Table C‐2 presents the characteristics of RR‐188 or RR‐170 chaff. 

   



Final 
November 2014 

 

 Powder River Training Complex EIS 
C-2 Appendix C Characteristics of Chaff 

 

 

Figure C-1.  RR-188 or RR-170 Chaff Cartridge  

 

Table C-1.  Components of RR-188 or RR-170 Chaff 
Element  Chemical Symbol  Percent (by weight) 

Silica Core 

Silicon dioxide  SiO2  52‐56 

Aluminum Oxide  Al2O3  12‐16 

Calcium Oxide and Magnesium Oxide  CaO and MgO  16‐25 

Boron Oxide  B2O3  8‐13 

Sodium Oxide and Potassium Oxide  Na2O and K2O  1‐4 

Iron Oxide  Fe2O3  1 or less 

Aluminum Coating (Typically Alloy 1145) 

Aluminum  Al  99.45 minimum 

Silicon and Iron  Si and Fe  0.55 maximum 

Copper  Cu  0.05 maximum 

Manganese  Mn  0.05 maximum 

Magnesium  Mg  0.05 maximum 

Zinc  Zn  0.05 maximum 

Vanadium  V  0.05 maximum 

Titanium  Ti  0.03 maximum 

Others    0.03 maximum 

Source:  Air Force 1997 
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Table C-2.  Characteristics of RR-188 or RR-170 Chaff 
Attribute  RR‐188 or RR‐170 

Composition  Aluminum coated silica 

Ejection Mode  Pyrotechnic 

Configuration  Rectangular tube cartridge 

Size  8 x 1 x 1 inches (8 cubic inches) 

Number of Dipoles  5.46 million 

Dipole Size (cross‐section)  1 mil (diameter) 

Impulse Cartridge  BBU‐35/B 

Other Comments  Cartridge stays in aircraft;  less interference with 
FAA radar (no D and E bands) 

Source:  Air Force 1997 

The B‐1 uses RR‐170 A/AL chaff.   Figure C‐2  is a photograph of an open RR‐170 chaff cartridge with all 
the pieces.   RR‐170 A/AL has  the  same material as  the RR‐188  chaff cartridge.   The RR‐170 A/AL has 
chaff  dipoles  cut  differently  from  the  RR‐188  chaff.    RR‐188  chaff  was  originally  used  for  tracking 
because  the dipole did not  interfere with  FAA  radars, but newer  radars  can now  also detect RR‐188 
chaff.   

The B‐52 uses RR‐112/AC chaff which is not deployed from a cartridge.  RR‐112/AC chaff comes in rolls 
which are like the chaff in Figure C‐2.  The rolls are in a box which is installed in the B‐52.  A mechanical 
system  then measures  out  the  chaff  to  form  a  brief  electronic  cloud  to mask  the  B‐52  from  radar 
threats.   

The F‐22 uses the same chaff material in a slightly different chaff cartridge to expedite clean ejection of 
the chaff.  The chaff cartridge design is less likely to leave debris of any kind in the dispenser bay yet still 
provides robust chaff dispensing.  F‐22 delayed‐opening chaff is packaged in two sets of soft packs that 
retain approximately the same number of dipoles per cut as RR‐170 chaff.  The differences are two end 
caps  and  six  parchment  paper  wraps  that  facilitate  deployment.    Two  end  caps,  two  pistons,  six 
approximately 2‐inch by 4‐inch paper pieces, and chaff fibers fall to the ground with each chaff cartridge 
deployed.    Other  aircraft  participating  in  LFE  training  discharge  comparable  chaff  fibers  and  similar 
residual pieces to those described for RR‐170 chaff. 

2.0 CHAFF EJECTION 
Chaff  is ejected from aircraft pyrotechnically using a BBU‐35/B  impulse cartridge.   Pyrotechnic ejection 
uses hot gases generated by an explosive  impulse charge.   The gases push  the small piston down  the 
chaff‐filled tube.  A small plastic end cap is ejected, followed by the chaff fibers, and, in the case of F‐22 
chaff, three mylar pieces.  The plastic tube remains within the aircraft.  Debris from the ejection consists 
of two small, square pieces of plastic 1/8‐inch thick (i.e., the piston and the end cap), three mylar strips, 
and  the  felt  spacer.    Table  C‐3  lists  the  characteristics  of  BBU‐35/B  impulse  cartridges  used  to 
pyrotechnically eject chaff. 



Final 
November 2014 

 

 Powder River Training Complex EIS 
C-4 Appendix C Characteristics of Chaff 

 

Figure C-2.  RR-170 A/AL Chaff 

 

Table C-3.  BBU-35/B Impulse Charges Used to Eject Chaff 
Component BBU‐35/B 

Overall Size  0.625 inches x 0.530 inches 
Overall Volume  0.163 inches3  
Total Explosive Volume  0.034 inches3 

Bridgewire  Trophet A 
  0.0025 inches x 0.15 inches 

Initiation Charge  0.008 cubic inches 
  130 mg 
  7,650 psi 
  boron 20% 
  potassium perchlorate 80% * 

Booster Charge  0.008 cubic inches 
  105 mg 
  7030 psi 
  boron 18% 
  potassium nitrate 82% 

Main Charge  0.017 cubic inches 
  250 mg 
  loose fill 
  RDX ** pellets 38.2% 
  potassium perchlorate 30.5% 
  boron 3.9% 
  potassium nitrate 15.3% 
  super floss 4.6% 
  Viton A 7.6% 
Source:  Air Force 1997 

Chaff 

End Cap Felt Square 
Piston 
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Upon release from an aircraft, chaff forms a cloud approximately 30 meters in diameter in less than one 
second under normal conditions.   Quality standards for chaff cartridges require that they demonstrate 
ejection  of  98  percent  of  the  chaff  in  undamaged  condition, with  a  reliability  of  95  percent  at  a  95 
percent confidence  level.   They must also be able  to withstand a variety of environmental conditions 
that might  be  encountered  during  storage,  shipment,  and  operation.    The  net  result  is  that  chaff  is 
normally manufactured to tolerance levels in excess of 99 percent reliability. 

Table C‐4 lists performance requirements for chaff. 

Table C-4.  Performance Requirements for Chaff 

Condition  Performance Requirement 

High Temperature  Up to +165 degrees Fahrenheit  

Low Temperature  Down to –65 oF 

Temperature Shock  Shock from –70 oF to +165 oF 

Temperature Altitude  Combined temperature altitude conditions up  to 70,000 
feet 

Humidity  Up to 95 percent relative humidity 

Sand and Dust  Sand and dust encountered  in desert  regions subject  to 
high  sand  dust  conditions  and  blowing  sand  and  dust 
particles 

Accelerations/Axis  G‐Level  Time (minute) 

Transverse‐Left (X)  9.0  1 

Transverse‐Right (‐X)  3.0  1 

Transverse (Z)  4.5  1 

Transverse (‐Z)  13.5  1 

Lateral‐Aft (‐Y)  6.0  1 

Lateral‐Forward (Y)  6.0  1 

Shock (Transmit)  Shock encountered during aircraft flight 

Vibration  Vibration encountered during aircraft flight 

Free Fall Drop  Shock encountered during unpackaged item drop 

Vibration (Repetitive)  Vibration  encountered  during  rough  handling  of 
packaged item 

Three Foot Drop  Shock  encountered  during  rough  handling  of  packaged 
item 

Note:  Cartridge  must  be  capable  of  total  ejection  of  chaff  from  the  cartridge  liner  under 
  these conditions. 
Source:  Air Force 1997 

 

3.0 POLICIES AND REGULATIONS ON CHAFF 
USE 

Current  Air  Force  policy  on  use  of  chaff  and  flares  was  established  by  the  Airspace  Subgroup  of 
Headquarters Air Force Flight Standards Agency in 1993.  It requires units to obtain frequency clearance 



Final 
November 2014 

 

 Powder River Training Complex EIS 
C-6 Appendix C Characteristics of Chaff 

from  the  Air  Force  Frequency Management  Center  and  the  FAA  prior  to  using  chaff  to  ensure  that 
training with chaff is conducted on a non‐interference basis.  This ensures electromagnetic compatibility 
between  the  FAA,  the  Federal  Communications  Commission,  and  Department  of  Defense  (DoD) 
agencies.  The Air Force does not place any restrictions on the use of chaff provided those conditions are 
met (Air Force 1997). 

Air  Force  Instruction  (AFI)  13‐201,  U.S.  Air  Force  Airspace  Management,  September  2001.    This 
guidance establishes practices to decrease disturbance from flight operations that might cause adverse 
public reaction.  It emphasizes the Air Force’s responsibility to ensure that the public is protected to the 
maximum extent practicable from hazards and effects associated with flight operations. 

AFI  11‐214  Air  Operations  Rules  and  Procedures,  December  2005.    This  instruction  delineates 
procedures for chaff and flare use.  It prohibits use unless in an approved area. 

4.0 ENVIRONMENTAL EFFECTS OF CHAFF 
The potential for effects of chaff deposition and fragmentation in the environment has been of interest 
to agencies and the public.   There has also been  interest by  land management agencies  in the military 
use of chaff.   This  interest  is  largely driven by concern  that  the  fragmentation of chaff  fibers was not 
documented.  Does chaff begin breaking down almost immediately following ejection?  Does it become 
small enough  to be  inhaled by man or by wildlife?   Conversely,  if  the chaff does not  fragment, could 
chaff particles be  ingested by  livestock or wildlife?   What would be the environmental effects of chaff 
particles? 

A variety of studies on the effects of chaff have been conducted over the past 40 years for the Army, 
Navy, Air Force, National Guard Bureau, and Canadian Forces Headquarters (Government Accountability 
Office [GAO] 1998).  The focus of these studies ranged from effects on livestock from ingestion of chaff 
(Canada Department of Agriculture 1972) to environmental impacts from the deposition of chaff fibers 
on marine and terrestrial ecosystems (Air Force 1997).  In the early 1990s, ACC prepared a study on the 
known environmental consequences of chaff and other defensive measures (Air Force 1997).   None of 
the studies demonstrated significant environmental effects of chaff.   

In response to continuing concern on the part of private citizens with the military’s use of chaff, Senator 
Harry  Reid  (Nevada)  requested  that  the GAO  conduct  an  independent  evaluation  of  chaff  use.    The 
subsequent GAO report (1998) acknowledged that citizens and various public interest groups continued 
to  express  concerns  of  potentially  harmful  or  undesirable  effects  of  chaff  on  the  environment.    The 
report  recommended  that  the  Secretaries of  the Air  Force, Army,  and Navy determine  the merits of 
open questions made  in previous chaff reports and whether additional actions are needed  to address 
them. 

4.1 ATMOSPHERIC EFFECTS 
The DoD engaged a “Select Blue Ribbon Panel” of independent, non‐government scientists to 1) review 
the environmental effects of radio frequency (RF) chaff used by the United States (U.S.) military; and 2) 
to make recommendations to decrease scientific uncertainty where significant environmental effects of 
RF chaff are possible.  The report of the Blue Ribbon Panel (Spargo 1999) identified a variety of issues of 
interest, and included specific recommendations for the further evaluation of chaff use. 

The  fate of  chaff  fibers  after  release was of particular  interest  to  the Blue Ribbon Panel.   The panel 
requested additional data on the degree of chaff fragmentation and the potential for re‐suspension of 
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chaff or chaff fragments in the natural environment.  Two issues related to chaff fragmentation and re‐
suspension were identified (Spargo 1999).   

Atmospheric effects:   What  fraction of emitted  chaff breaks up  from mid‐air  turbulence  into 

respirable particles? 

Ground  effects:    What  fraction  of  chaff  reaching  the  ground  is  subsequently  abraded,  re‐

suspended, and reduced to respirable sized particles?   

An  independent study on chaff  fragmentation and re‐suspension rates was  initiated  to evaluate these 
issues.  The Fate and Distribution of Radio‐Frequency Chaff, Desert Research Institute (DRI) was released 
on 1 April 2002.   A parallel  independent  study also addressed chaff  fragmentation and  re‐suspension 
(Cook 2002). 

Both  studies  used  atmospheric  chaff  fragmentation  tests  and  a  fluidized  bed  to  simulate  chaff 
fragmentation  in  the  atmosphere.    The  ground  chaff  fragmentation  tests  used wind  generation  in  a 
portable environmental chamber to simulate chaff fragmentation after it falls to the ground.   

4.2 MID-AIR TURBULENCE EFFECTS  
Chaff  in  the military  training environment  released at altitudes below 30,000  feet above ground  level 
(AGL)  are  typically deposited on  the  ground within  ten hours of  formation  (DRI 2002).   Atmospheric 
fragmentation, which appears to occur, takes place within the first 2 hours of release, likely immediately 
after release, when the density of fibers within the cloud is at its greatest.  The DRI findings suggest that 
in  the  simulated mid‐air  column,  relatively  little  fragmentation  occurs  between  2  and  8  hours  (DRI 
2002).   

The experimental data obtained  from  tests were not sufficiently  robust  to definitively conclude when 
most chaff fragmentation occurs.  Most fragmentation could occur immediately upon ejection or within 
the first 2 hours after ejection.  While chaff fragmentation in the DRI tests appeared to be minor, some 
fragmentation did occur, and there was some degree of formation of particles sufficiently small as to be 
considered  respirable.   Abrasion  tests  suggested  that  on  the  order  of  one  part mass  in  107 may  be 
abraded to particulate matter  less than 10 micrograms  in diameter  (PM10) or smaller  (DRI 2002).   The 
data sampling and testing did result  in a small fraction of chaff being converted to respirable particles.  
The data suggest that this  is not a significant factor  in the fate of training chaff  in the mid‐air column.  
DRI concluded that virtually none of the airborne chaff was degraded to respirable size particles of PM10 
or less.  Based on these tests, there is little environmental risk from airborne chaff abrading to respirable 
particles prior to the chaff being deposited on the surface.   

4.3 SURFACE EFFECTS AND FRAGMENTATION  
The 1998 GAO  report  recommended  that  the Secretaries of  the Air Force, Army, and Navy determine 
the merits  of  open  questions made  in  previous  chaff  reports  and whether  additional  actions were 
needed  to  address  them.    The  Select  Blue‐Ribbon  Panel  of  independent,  non‐government  scientists 
(Spargo  1999)  identified  a  need  for  further  investigation  of  the  re‐suspension  of  chaff  and  chaff 
fragments once deposited on the surface. 

4.3.1 GROUND SURFACE EFFECTS 
Following deposition on the ground, chaff is subjected to various physical processes that may break the 
individual fibers into fragments.  Processes that may induce fragmentation on the ground include wind‐
driven  re‐suspension  and  deposition, wind‐driven  interaction with  soils, wind‐driven  interaction with 
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plants, disturbance by animals, and vehicular traffic.  Processes that may induce fragmentation on water 
include  wind  and  wave  action.    Field  studies  on  ground  fragmentation  were  conducted  to  gain 
information on the relative  importance of these processes and to address different test approaches to 
evaluate post‐deposition fragmentation (DRI 2002; Cook 2002).   

Results  of  these  studies  indicate  that,  once  deposited  on  the  ground,  chaff  undergoes  rapid 
fragmentation.  Typically between 5 and 10 percent of the chaff in these tests was reduced to particles 
less than 10 microns  in  length over a 2‐hour period.   In nature, assuming similar wind, soil  interaction, 
and other processes are at work, it seems likely that most chaff would be reduced to fragments less than 
10 microns  within  a matter  of  days  of  deposition.    Chaff  fragmentation  on  the  ground  surface  is 
primarily wind driven.    Increasing  airflow  in  these  studies  resulted  in  increasing  fragmentation.    This 
suggests  that higher wind  levels  in  the  ambient  environment would  lead  to  increased  fragmentation 
(DRI 2002).   

Baseline sampling results  from  this study  indicated minimal chaff concentrations  (1 microgram/square 
foot)  in  the  soil of an area heavily utilized  for military aircraft  training using chaff.   This may  indicate 
extensive fragmentation and dispersal of chaff used for training purposes on the range.   The naturally 
occurring materials that comprise chaff, wind driven turbulence,  fragmentation, and dispersal of PM10 
size particles provide a sufficient basis  to explain this  finding.    In essence, chaff particles, once on the 
ground,  appear  to  rapidly  degrade  and  become  indiscernible  from  ambient  silica  and  aluminum  soil 
materials (DRI 2002, Cook 2002).   

4.3.2 AQUATIC SURFACE AND SUBSTRATE EFFECTS 
Potential aquatic and marine effects of chaff have been of interest to both the Air Force and the Navy.  
Aquatic environments are sensitive to any chemicals released  from any sources.   The questions asked 
regarding chaff in an aquatic environment deal with the dissolution of the chaff in the water or marine 
environment,  the  potential  resulting  release  of  chemicals which  could  be mobile within  the  aquatic 
ecosystems,  and  the  potential  sensitivity  of  aquatic  organisms  to  released  chemicals  (Farrell  and 
Siciliano 2005).   Although not  specifically  tested,  chaff  fragments  in  a marine environment would be 
subject  to both wind  and wave  action.    This  suggests  that  chaff  fragmentation  in  an  aquatic marine 
environment would be similar to chaff fragmentation observed in ground fragmentation tests.  

Chaff deposition on  the water surface would be subject  to physical  factors and would be expected  to 
become  part  of  the  underlying  sediment.    The  Navy  sponsored  a  series  of  studies  to  address  the 
potential  for  chaff materials  to  concentrate  in  the  sediment.    An  area  in  the  Chesapeake  Bay was 
identified  as  a  location  for  Navy‐sponsored  studies.    A  series  of  studies  were  performed  in  the 
Chesapeake  Bay  to  address  whether  chaff  release  was  contributing  to  aluminum  levels  in  the 
Chesapeake Bay (Wilson et al. 2001).  An estimated 500 tons of chaff had been deposited over the bay 
during  aircraft  and Navy maneuvers  for  both  research  and  training  purposes  from  the mid‐1970s  to 
1995.    As  part  of  the Wilson  study,  a  series  of  sediment  sampling  locations were  tested  at  various 
sampling depths to determine whether increased aluminum could be detected.  A background sampling 
location at approximately the same depths was sampled in an area not subject to chaff deposition.   

The studies  found no significant difference  in mean aluminum concentrations between  the sediments 
that  were  from  the  control  site  and  those  taken  from  areas  of  heavy  chaff  use.    The  results  did 
demonstrate  some  variation  in  the  types  of  aluminum  at  the  test  and  control  locations.    Inorganic 
monometric aluminum  concentrations were  significantly  lower under  the  chaff use areas  than  in  the 
background  conditions.    Mean  concentrations  of  organic  monometric  aluminum  were  significantly 
higher in the sediment under the high chaff use area than in the control area.  Exchangeable aluminum 
(ALEX) represents aluminum bound to the soil by an electrostatic charge.  ALEX is a good indicator of soil 
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acidity and of  the  concentration of potential  toxic aluminum present.   ALEX  concentrations under  the 
heavy chaff use area were numerically  lower but not  significantly different  from  those of  the control 
area (Wilson et al. 2001). 

Sediment  sampling  in  the Chesapeake Bay area did not  indicate  that aluminum concentrations below 
the  flight path were  significantly  increased as a  result of chaff use.   Aluminum concentrations  in  fish, 
plants, or other biota were not assessed in the sediment survey.   

Aluminum  is  not  known  to  accumulate  to  any  great  extent  in  most  invertebrates  under  non‐acid 
conditions.    It  is unlikely that much,  if any, of the aluminum present as a result of chaff use would be 
available  for uptake by aquatic plants,  fish, or other biota.   The  conclusions  reached by Wilson et al. 
suggested that deployment of chaff resulted in minimal but statistically significant increases in nontoxic 
aluminum in sediment under the flight path.  Concentrations of aluminum of toxicological interest were 
significantly  lower under the heavy chaff use area than  in background sediment samples (Wilson et al. 
2001). 

Additional studies were conducted to evaluate the potential for chaff concentrations to be harmful to 
aquatic  organisms.    A  Chesapeake  Bay  study  by  Systems  Consultants  for  the  U.S.  Navy  found  no 
evidence  that  chaff  was  acutely  toxic  to  six  species  of  aquatic  organisms  (Arfsten  et  al.  2002).  
Concentrations  of  chaff  between  10  to  100  times  the  exposure  levels  expected  to  be  found  in  the 
Chesapeake Bay were placed in tanks containing a variety of aquatic organisms.  American oysters, blue 
mussels, blue crab, and killifish were among the species tested.   There was no significance  in mortality 
as  a  result  of  exposure  to  concentrations  of  chaff  of  one  to  two  orders  of magnitude  greater  than 
expected chaff concentrations (Arfsten et al. 2002). 

Chaff  was  not  found  to  result  in  concentrations  of  aluminum  which  would  produce  environmental 
impacts in the Chesapeake Bay environment.  Part of the reason for this may be that chaff is comprised 
of nearly entirely aluminum and silicate with some trace elements.  Aluminum and silicate are the most 
common minerals  in the earth’s crust.   Ocean waters are  in constant exposure to crust materials, and 
there would be little reason to believe that the addition of small amounts of aluminum and silicate from 
chaff would have any effect on either the marine environment or sediment.   

Before becoming part of  the  sediment,  could  chaff particles have  environmental  consequences?  
Chaff particles in the aquatic environment are similar to natural particles produced by sponges.  The 
most abundant ocean shallow water sponges have siliceous spicules (small spikes) which are very similar 
to chaff.  All fresh water sponges also contain spicules.  Sponge spicules are simple, straight, needle‐like 
silicon dioxide spikes, often with sharp pointed ends.  Sponge spicules range from 1 to 30 micrometers 
(µm)  in diameter and from 40 to 850 µm  in  length.   Chaff fibers are approximately 25 µm  in diameter 
and can break down to different  lengths.   Thus, naturally occurring sponge spicules are approximately 
the same diameter and can be the same length as chaff fibers.  Both marine and fresh water sponges are 
abundant in the environment and aquatic animals regularly come in contact with spicules.  A variety of 
species  feed on  sponges,  including  ring‐necked ducks, crayfish,  sea urchins, clams,  shrimp,  larval king 
crabs, and hawks‐bill turtles.  These species do not purposefully consume spicules but they do come in 
contact with spicules as a result of consuming sponges.  Aquatic organisms are regularly exposed to and 
consume materials of the same size and similar composition to chaff fibers (Spargo 1999).  This contact 
and  consumption  would  reduce  the  likelihood  that  free  floating  chaff  particles  would  result  in 
environmental consequences. 

Chaff  in an aquatic environment has not been found to significantly  increase the concentration of any 
toxic  aluminum  constituents  in  sediments  under  airspace  that  has  undergone  25  years  of  chaff 
operations.    Concentrations  of  chaff  in  test  environments were  not  found  to  result  in  a  significant 
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change in mortality to a variety of marine organisms in the Chesapeake Bay area.  No effect was seen in 
marine organisms exposed  to  concentrations of 10  times and 100  times  the expected environmental 
exposure.  Marine and fresh water sponges normally create chaff‐like spicules and foraging species are 
exposed to and consume these spicules on a regular basis with no detrimental effect.   Chaff release  in 
airspace  above  an  aquatic  environment  is  not  expected  to  affect  the  environment  and  likely  is  not 
discernible within the environment.   

4.4 CHAFF EFFECTS ON RADAR SYSTEMS 
Chaff is designed to interfere with radar so that a maneuvering aircraft can escape a radar lock from an 
opposing radar.  This use of chaff in training could affect weather monitoring radar.  Weather radar has 
become increasingly important to predicting both flight and ground weather effects. 

4.4.1 WEATHER TRACKING RADAR 
The primary weather surveillance radar operated by the National Weather Service (NWS), FAA, and the 
DoD  is  the Weather  Surveillance  Radar‐1988  Doppler  (WSR‐88D  system)  (National  Research  Council 
2002).   DoD training uses chaff as a defensive countermeasure.   Within the CONUS, the Air Force uses 
RR‐188 chaff to reduce, but not eliminate, chaff caused echoes to weather and other radars.  In certain 
regions of the CONUS, including near DoD training areas in the west and southwest, RR‐188 chaff can be 
seen as a major radar echo contaminant (Elmore et al. 2004).  Chaff deployed in the training areas can 
include RR‐188 chaff, as well as combat coded chaff which creates a chaff echo. 

The Next Generation Weather Radar (NEXRAD) system provides Doppler radar coverage to most of the 
U.S.   Designed  in the mid‐1980s, NEXRAD  is continuing to be upgraded to meet air traffic and weather 
prediction  requirements  (National  Research  Council  2002).    As  part  of  the  ongoing  NEXRAD 
modernization,  the  NWS  is  adding  polarimetric  capability  to  existing  operational  radars.    These 
capabilities improve the radar’s ability to identify and classify hydrameteor types, such as rain, hail, ice 
crystals, and to distinguish non‐meteorological types, such as chaff (Ryzhkov et al. 2003).  Several radar 
images have distinctive properties which can be differentiated using radar classification algorithms. 

4.4.2 AIRSPACE AND RANGE ISSUES 
The  improvements  in  NEXRAD  have  enhanced  the  ability  of  radar  systems  to  detect  RR‐188  chaff.  
Investigations have been conducted to see whether RR‐188 training chaff could be deployed and remain 
within  the boundaries of a  training airspace.   By  its very nature, chaff  is  light and designed  to remain 
airborne to permit the evading aircraft to maneuver while the chaff cloud breaks radar contact.   Could 
chaff be deployed at a low enough altitude that, under specific meteorological conditions, chaff particles 
would  stay within  the  surface  area  under  the  training  airspace?    In most  cases,  this  is  not  possible 
because the meteorological conditions and chaff fall rate are unpredictable.  It has not been possible to 
determine where  chaff  particles would  fall.    The  chaff  plume migrates with  the  prevailing wind  at 
altitude.    In a series of case studies designed to track chaff plumes, the chaff plume from a release at 
altitudes between 15,000 to 22,000 feet above mean sea level (MSL), under moderate wind and stable 
atmosphere conditions, produced chaff plumes that traveled over 100 miles in two hours and could be 
expected to stay aloft for approximately another three hours.   The total expected distance traveled by 
the deployed chaff prior to being deposited on the surface could be  in the 120 to 300 mile range (DRI 
2002).   

The  nature  of  chaff  and  the  diversity  of  meteorological  conditions  mean  that  deployed  chaff  will 
continue  to be  an echo  contaminant.   This echo effect  can be partially  addressed  through  the  radar 
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operators understanding when and where chaff  is deployed and, possibly, through additional software 
or hardware refinement to distinguish and differentiate the chaff echo contamination. 

4.5 CHAFF CONCLUSIONS 
Although large numbers of chaff bundles are deployed in training, modern chaff is typically not easy to 
identify  in  the  environment  unless  the  chaff  bundle  fails  to  properly  deploy  and  a  clump  of  chaff  is 
deposited on the surface.   Chaff particles are difficult to  identify  in an environment subject to training 
chaff use  for decades.   The  reasons  for  the difficulty  in  identifying  chaff or  chaff particles  is because 
chaff is found to rapidly fragment on the surface and chaff is primarily composed of silica and aluminum, 
two of the most common elements in the earth’s crust.  Multiple studies to identify chaff particles or to 
locate  elevated  concentrations  on  the  ground  or  in  substrate  have  had  limited  success,  primarily 
because  chaff  rapidly  fragments  in  the  environment  and  becomes  indiscernible  from  ambient  soil 
particles.  No biological effects to marine organisms have been observed even when such organisms are 
subject  to substantially higher concentrations  than could be expected  to occur as a  result of  training.  
The  use  of  parchment  paper  in  place  of Mylar  for  delayed  opening  chaff  reduces  the  deposition  of 
plastic pieces to the environment to the level experienced with similar non delayed opening chaff. 
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APPENDIX D  CHARACTERISTICS AND    
  ANALYSIS OF FLARES 

1.0 INTRODUCTION 
Aircraft  participating  in  Large  Force  Exercises  (LFEs)  often  use  a  variety  of  self‐protection  flares  in 
approved airspace.   Self‐protection  flares are magnesium pellets  that, when  ignited, burn  for 3.5  to 5 
seconds at 2,000 degrees Fahrenheit.   The burn temperature  is hotter than the exhaust of an aircraft, 
and  therefore attracts and decoys heat‐seeking weapons  targeted on  the aircraft.   Flares are used  in 
pilot  training  to develop  the near  instinctive  reactions  to a  threat  that are critical  to combat survival.  
This appendix describes flare characteristics, ejection, risks, and associated regulations. 

2.0 FLARE CHARACTERISTICS 
Self‐protection flares are primarily mixtures of magnesium and Teflon (polytetrafluoroethylene) molded 
into rectangular shapes (United States Air Force [Air Force] 1997).   Longitudinal grooves provide space 
for materials  that  aid  in  ignition.    Typically,  flares  are wrapped with  an  aluminum‐coated mylar  or 
filament‐reinforced  tape  (wrapping)  and  inserted  into  an  aluminum  (0.03  inches  thick)  case  that  is 
closed with  a  felt  spacer  and  a  small  plastic  end  cap  (Air  Force  1997).    The  top  of  the  case  has  a 
pyrotechnic impulse cartridge that is activated electrically to produce hot gases that push a piston, the 
flare material, and the end cap out of the aircraft into the airstream. 

The B‐1 uses MJU 23 A/B flares and the B‐52 uses ALA‐17 A, B, or C flares.   The F‐16 uses M‐206 and 
MJU‐7 A/B flares.   F‐22 uses MJU‐10/B flares.   The F‐15 uses either the MJU‐10/B or MJU‐7 A/B flare.  
Table D‐1  presents  the  types  of  aircraft  and  flares which  could  be  normally  expected  during  in  the 
Powder River Training Complex (PRTC).  There are three types of ignition mechanisms for self‐protection 
flares:  non‐parasitic, parasitic, and semi‐parasitic.  The non‐parasitic flare is discharged from the aircraft 
before  ignition.   The parasitic flare  ignites  inside the tube within the aircraft and  is discharged already 
burning.   The semi‐parasitic  flare  is  thrust out of  the case by a  firing mechanism  that also begins  the 
flare ignition process.  Both the MJU‐10/B and MJU‐7 A/B are semi‐parasitic flares. 

Figure D‐1 is a drawing of a simple M‐206 flare.  It is 1 inch wide, 1 inch high, and 8 inches long.  When 
the firing device is electronically triggered, gas pressure pushes the small nylon or plastic piston.  A hole 
extends through the piston and concurrently starts the flare burning.  The piston pushes the flare out of 
the casing, pops off the plastic end cap, splits the wrapping material, and deploys the flare.  Figure D‐2 
presents an M‐206 countermeasure flare and the aluminum case, which stays in the aircraft. 
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Table D-1.  Typical Self-Protection Flares Used for Training in 
ACC-scheduled Airspace 

Attribute  ALA‐17  M‐206  MJU‐7 A/B  MJU‐10/B 
MJU‐23/B and 

A/B 

Aircraft  B‐52, AC‐130  A‐10, F‐16, C‐
130, C‐17 

F‐16, F‐15, 
C‐130 

F‐15, F‐22  B‐1B 

Mode  Parasitic  Parasitic  Semi‐parasitic  Semi‐parasitic  Non‐parasitic 

Configuration  2 cylindrical 
cartridges in 

series 

Rectangular  Rectangular  Rectangular  Cylindrical 

Size  Each cylinder 
4.75x2.25 inches 

(diameter) 

1x1x8 inches
(8 cubic 
inches) 

1x2x8 inches 
(16 cubic 
inches) 

2.66x2x8 
inches 

(42.6 cubic 
inches) 

10.5x2.75 
inches 

(diameter) 
(90.7 cubic 
inches) 

Impulse 
cartridge 

None; 
electrically 

activated M‐2 
squib 

M‐796  BBU‐36/B  BBU‐36/B  BBU‐46/B 

Safety and 
Initiation (S&I) 
Device 

None  None  Slider 
assembly 

Slider 
assembly 

Slider 
assembly with 
ignition charge 

Weight 
(nominal) 

Pellet: 18 oz 
Canister: 10 oz 

6.9 ounces  13 ounces  40 ounces  43 ounces 

Other 
Comments 

Canister ejected 
with first unit 

None  None  None  None 
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Figure D-1.  M-206 Flare 
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Figure D-2.  M-206 Countermeasure Flare 

A  flare may be  compared  to a muzzle‐loading  rifle.   There  is a  firing  cap, a powder  charge, wadding 
between the charge and the bullet, and a wad at the end that keeps everything in place.  The electrical 
firing “cap” creates a gas  that ejects  the plastic or nylon  slider, 2  felt  spacers  that hold everything  in 
place, and the end cap.  The “bullet” is a magnesium/Teflon flare pellet that is ejected and burns up in 4 
to 5 seconds. 

B‐1 and B‐52 flares would be used during training exercises in PRTC training airspace.  The B‐1B uses the 
MJU‐23/B flare as noted  in Table D‐1.   The MJU‐23/B, shown in Figure D‐3  is a non‐parasitic cylindrical 
flare used only on the B‐1B aircraft.  It  is 10.5  inches  long and 2.75  inches  in diameter.   Figure D‐4  is a 
photograph of the parts of the MJU 23/B flare.  The MJU‐23/B flare includes the same S&I device as the 
semi‐parasitic MJU‐7 A/B  flare.   The MJU‐23/B has a plastic end  cap with 0.5  inches of black  rubber 
potting  compound  designed  to  absorb  the  shock  of  hitting  spring‐loaded  doors  on  the  aircraft.  The 
earlier MJU‐23/A used an aluminum piston and  included strips of  felt spacers on the side and circular 
felt spacers  in the cylinder.   The newer MJU‐23/B replaces the aluminum with a plastic piston, retains 
circular felt spacers, and reduces the side felt spacer strips.   The MJU‐23/B uses the BBU‐46/B  impulse 
cartridge. The MJU‐23A/B B1 bomber flare expels, along with the magnesium/Teflon flare pellet, other 
non‐flare residual materials.   Residual materials for the MJU‐23A/B  include two felt pads, a tin closure 
cap, a plastic/nylon end cap, and a piston with a Safe and Initiation (S&I) system attached.  In most flare 
deployments, the aluminum wrap around the magnesium pellet will be burned and blown off when the 
flare ignites upon exiting the flare's case. 
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The B‐52 uses the ALA‐17 A/B flare as noted in Table D‐1.  A drawing of the ALA‐17A/B flare is presented 
in Figure D‐5.   The  flare consist of two  independently  fired aluminum cylinders, each 4.75  inches  long 
and 2.25 inches in diameter, crimped together end‐to end.  The ALA‐17 A/B flare with the two cylinders 
is 9.5  inches  long, 2.25  inches  in diameter, and  from  the outside,  looks  similar  to  the MJU‐23/B  flare 
(Figure D‐4). When the top cylinder  is fired, the flare pellet  is ejected from the aircraft, along with the 
entire bottom cylinder. Impulse cartridges are not used; the flares are fired directly with an electrically 
activated squib set in potting compound.  The M‐2 squib weights about 0.0022 ounces and is composed 
of 40 percent potassium  chlorate, 32 percent  lead  thiocyanate, 18 percent  charcoal,  and 10 percent 
Egyptian  lacquer  (Global Security 2008).   Both  the upper and  lower  flare case will expel an aluminum 
end  cap and plastic piston. Both  the upper and  lower  flare are deployed and  ignited by  the  impulse 
cartridge. Therefore, there is no S&I device in either the upper or lower flare cartridge case.  The newer 
ALA‐17 C flare has upper and lower flare cylinders both contained in one aluminum housing, depicted in 
the cutaway Figure D‐6. Both  the upper and  lower  flares are wrapped  in aluminum  tape and possess 
individual deployment and  ignition systems.   A plastic end cap and S&I system are deployed with  the 
individual flare pellets. The lower flare's expended impulse cartridge and aluminum housing/mid‐spacer 
are expelled by deployment of the upper flare.   The ALA‐17C model full aluminum housing remains  in 
the B‐52 dispenser rack.  

Figure D‐7 is a drawing of an MJU‐7 A/B flare.  The MJU‐7 A/B is a semi‐parasitic flare which contains a 
charge that  is  ignited as the flare  is ejected from the aircraft.   The MJU‐7 A/B  is 2  inches wide, 1  inch 
high, and 8  inches  long.   The MJU‐7 A/B  is similar  to  the M‐206, with a  flare pellet, a nylon or plastic 
slider (or piston), felt spacers, and an end cap.  In addition, the MJU‐7 A/B contains a safe and initiation 
(S&I) device which  is ejected with flare deployment.   The S&I device provides for the  ignition and also 
splits open the wrapping as the flare exits the aircraft.  Figure D‐8 presents a cutaway view of all parts of 
the MJU‐7 A/B flare. 

The  flare used by the F‐22  is the MJU‐10/B  flare.   Figure D‐9  is a drawing of the MJU‐10/B  flare.   The 
primary difference between the MJU‐7 A/B and the MJU‐10/B flare types  is that the MJU‐10/B flare  is 
twice as  large as the MJU‐7 A/B.   Table D‐2 provides a summary description of the M‐206, MJU‐7 A/B, 
and MJU‐10/B flares.  The M‐206 contains a flare pellet of approximately 7 cubic inches.  The MJU‐7 A/B 
flare pellet  is approximately 14  cubic  inches and  the MJU‐10/B  flare pellet  is approximately 36  cubic 
inches.   Table D‐3 presents  the  typical  composition of F‐22 and F‐15 defensive  flares.   The  flares are 
expelled from the flare cartridges with a BBU‐36/B impulse charge.  Table D‐4 presents the components 
of this impulse charge. 
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Figure D-3.  MJU-23/B Flare Used by B-1B Aircraft 

Safe and Initiation 
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Figure D-4.  MJU-23 Flare 
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Figure D-5.  ALA-17 Flare Cartridge 

 

Figure D-6.  ALA-17 Cutaway 
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Figure D-7.  MJU-7 A/B Flare 
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Figure D-8.  MJU-7 A/B Countermeasure Flare (cut away view) 
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Figure D-9.  MJU-10/B Flare 
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Table D-2.  Description of M-206, MJU-7 A/B, and MJU-10/B Flares 
Attribute  M‐206  MJU‐7 A/B  MJU‐10/B 

Aircraft  F‐16, A‐10, AC‐130, C‐17  F‐15, F‐16, AC‐130  F‐15, F‐22 

Mode  Parasitic  Semi‐parasitic  Semi‐parasitic 

Configuration  Rectangle  Rectangle  Rectangle 

Size  1x1x8 inches 
(8 cubic inches) 

1x2x8 inches 
(16 cubic inches) 

2x2x8 inches 
(32 cubic inches) 

Impulse Cartridge  M‐796  BBU‐36/B: MJU‐7  BBU‐36/B 

S&I Device  None  Slider Assembly  Slider Assembly 

Weight (nominal)  6.8 ounces  13 ounces  40 ounces 

Felt Spacers  1 to 2, 1x1 inch  1 to 2, 1x2 inches  1 to 2, 2x2 inches 

 

Table D-3.  Typical Composition of MJU-10/B and MJU-7 A/B Self-
Protection Flares 

Part  Components 

Combustible 

Flare Pellet  Polytetrafluoroethylene (Teflon) (‐[C2F4]n – n=20,000 units) 
Magnesium (Mg) 
Fluoroelastomer (Viton, Fluorel, Hytemp) 

First Fire Mixture  Boron (B) 
Magnesium (Mg) 
Potassium perchlorate (KClO4) 
Barium chromate (BaCrO4) 
Fluoroelastomer 

Immediate Fire/ 
Dip Coat 

Polytetrafluoroethylene (Teflon) (‐[C2F4]n – n=20,000 units) 
Magnesium (Mg) 
Fluoroelastomer 

Assemblage (Residual Components) 

Aluminum Wrap  Mylar or filament tape bonded to aluminum tape 

End Cap  Plastic (nylon)  

Felt Spacers  Felt pads (0.25 inches by cross section of flare) 

Safe & Initiation (S&I) 
Device  

Plastic (nylon, tefzel, zytel)  

Piston   Plastic (nylon, tefzel, zytel) 

Source:  Air Force 1997 
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Table D-4.  Components of BBU-36/B Impulse Charges 
Component  BBU‐36/B

Overall Size 
Overall Volume 
Total Explosive Volume 

0.740 x 0.550 inches 
0.236 cubic inches 
0.081 cubic inches 

Bridgewire  Trophet A 

Closure Disk  Scribed disc, washer 

Initiation Charge 

Volume  0.01 cubic inches 

Weight  100 mg 

Compaction  6,200 psi 

Composition  42.5 percent boron 
52.5 percent potassium perchlorate 
5.0 percent Viton A 

Booster Charge 

Volume  0.01 cubic inches 

Weight  150 mg 

Compaction  5,100 psi 

Composition  20 percent boron 
80 percent potassium nitrate 

Main Charge 

Volume  0.061 cubic inches 

Weight  655 mg 

Compaction  Loose fill 

Composition  Hercules #2400 smokeless powder 
(50‐77% nitrocellulose, 15‐43 percent 
nitroglycerine) 

Source:  Air Force 1997 
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3.0 ENVIRONMENTAL EFFECTS OF FLARES 

3.1 FLARE RELIABILITY 
Initial concerns regarding defensive training flare use focused on questions of flare reliability, fire risk, 
and  flare  emissions.    Flare  reliability  is  important  because  a  flare  failure  could  have  a  variety  of 
environmental consequences.   Reliability  is determined by  testing  the  flares after manufacture.   Flare 
testing consists of selecting 80  flares  randomly  from a  lot of  several  thousand  flares.   Lot acceptance 
testing for the MJU‐7 A/B, the most heavily used flare, examines the success of ignition and burn, pellet 
breakup, and indication of dispenser damage.  The specification requires that a flare lot pass an ignition 
and ejection  test.    In  this  test, with a  sample  size of 80,  two  failures would be acceptable, but  three 
failures would result in the entire flare lot being rejected (Air Force 1997).  To ensure that good lots are 
not  erroneously  rejected  in  these  tests,  the  flares would  have  to  be  designed  to  a  reliability  of  99 
percent (assuming a confidence level of 95 percent).  Therefore, the reliability of the MJU‐7 A/B flare is 
expected to be approximately 99 percent.   Other factors are required to achieve comparable  levels of 
reliability.   Flares are manufactured  to avoid  rejection of  the entire  lot.   These  levels of  reliability are 
reasonable when the purpose of the flare is taken into consideration.  A flare is designed to protect life 
and a multi‐million dollar investment.   

3.2 FLARE FAILURES 
There are four different types of flare failure.  One failure would be if the flare was electrically triggered 
but did not  release and did not burn.   Such a  flare would be  treated as unexploded ordnance  (UXO) 
when the aircraft returned to the base, and the flare would be removed for disposal.   

A second  type of  flare  failure would be  if  the  flare burned but did not release  from  the aircraft.   This 
would be an extremely dangerous situation for the pilot.  There is one known case of this occurring;  in 
1980, an F‐102 aircraft was destroyed and the pilot ejected.  Reliability of flare ignition and deployment 
has been substantially improved since then. 

A  third  type  of  flare  failure would  be  a  released  flare  at  an  improper  altitude  or  that  did  not  burn 
correctly.    If a burning  flare  struck  the ground,  it  could  result  in a  fire, with potential environmental 
consequences.    If  a  broken  part  of  a  flare  struck  the  ground,  it  would  not  burn  unless  subject  to 
temperatures or friction generating temperatures in the one to two thousand degree range. 

A fourth type of flare failure is if a flare was released from the aircraft but did not burn, either in whole 
or part, and becomes a dud flare on the ground.  There are two potential locations for a dud flare:  on or 
off military‐controlled  land.   Military‐controlled  land  includes  the  base  airfield  where,  at  times,  an 
unburned flare (the first type of failure) is jolted out of its container during a landing and becomes a dud 
flare  (the  fourth  type of  failure) on or adjacent  to  the  runway.   Military‐controlled  land also  includes 
training ranges over which flares are deployed.  Non‐military controlled land includes lands managed by 
other governmental agencies and private lands. 

The first type of flare failure results in an unburned flare returning to the base.  This would be handled 
as UXO and would not normally be  treated as a potential environmental  impact.   The second  type of 
flare  failure  is an extremely rare case of a  flare causing a Class A accident with  loss of an aircraft and 
possibly a  life.   Such a situation would be quantified  in terms of flight safety and would be part of the 
documented  Class  A  accident  rates  for  the  specific  aircraft.    As  noted  above,  there  is  only  one 
documented case of this type of flare failure. 
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The third type of  flare  failure  is a  flare which  is still burning when  it strikes the ground.   Documented 
cases of this have occurred.   Upon  investigation, such cases are nearly always the case of a flare being 
deployed at too low an altitude. 

If a flare struck the ground while still burning, it could ignite surface material and cause a fire.  This has 
occurred at active military training ranges where flare‐ or munitions‐caused fires are documented.  In all 
known cases, the flares burning when they struck the ground were released at a very low altitude.  Table 
D‐5 presents the time‐to‐distance for a falling object, such as a flare.  Release at an altitude below 300 
feet has  the potential  for  a  flare  that burns  in 4  to 5  seconds  to  still be burning when  it  strikes  the 
ground.  On active military ranges, firebreaks are established to reduce the potential for fires to spread 
off the range. 

The best way to reduce the risk of flare‐caused fires is to establish adequate minimum altitudes for flare 
release.    In 8 seconds, a flare would fall approximately 1,000 feet.   An M‐206 or an MJU‐7 A/B flare  is 
designed to burn out within 150 to 400 feet.  Where flares are deployed at a minimum altitude of 1,500 
feet  above  the  ground,  the  likelihood of  a  flare‐caused  fire  is  substantially  reduced.    In  areas where 
flares  are  used within  training  airspace  over  public  or  private  lands,  the minimum  altitude  for  flare 
deployment is typically between 1,500 to 2,000 feet above ground level (AGL).   

Table D-5.  Flare Burn-out Rate and Distance 
Time (in Sec)  Acceleration  Distance(in feet) 

0.5  32.2  4.025 

1.0  32.2  16.100 

1.5  32.2  36.225 

2.0  32.2  64.400 

2.5  32.2  100.625 

3.0  32.2  144.900 

3.5  32.2  197.225 

4.0  32.2  257.600 

4.5  32.2  326.025 

5.0  32.2  402.500 

5.5  32.2  487.025 

6.0  32.2  579.600 

6.5  32.2  680.225 

7.0  32.2  788.900 

7.5  32.2  905.625 

8.0  32.2  1030.400 

8.5  32.2  1163.225 

9.0  32.2  1304.100 

9.5  32.2  1453.025 

10.0  32.2  1610.000 
Note:  Initial velocity is assumed to be zero. 

3.3 DUD FLARES 
The  fourth  type of  flare  failure  is a dud  flare on  the ground.   A dud  flare on nonmilitary  land, either 
public or private  land, has the potential to produce environmental consequences.   United States (U.S.) 
military  training  ranges where  flares are used were contacted  to estimate  the potential  for  locating a 
dud flare on the ground.  The military has personnel experienced with UXO who survey military ranges 
to  identify and remove  live ordnance or dud  flares.   Experience  from  the Goldwater Range  in Arizona 
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and the Utah Test and Training Range  identified very few dud flares on the ground.   The surveys were 
not scientific studies that evaluated the entire military training ranges, but did survey areas within which 
95 to 99 percent of the UXO would be expected.  In areas where approximately 200,000 flares had been 
deployed, an estimated 18 duds were found on the ground.  This calculates to a ratio of approximately 1 
in 10,000.   

There is no instance of a dud flare or any flare debris striking an individual.  A dud M‐206 flare would be 
an  approximately  3/4  pound  piece  of material  falling  at  a  speed  of  over  100 miles  per  hour.    It  is 
extremely unlikely  that an  individual could be  struck by  such a  falling object, but  if  someone were,  it 
could cause severe injury or death.  Dud flares are extremely rare, but they are dangerous. 

Although very  few dud  flares would be expected on  the ground, and  fewer would be expected  to be 
found, any  located dud flare should be treated as UXO.   Figure D‐10 is approximately 40 percent of an 
M‐206  flare and wrapping  that did not burn.   Apparently, during deployment,  the M‐206  flare pellet 
broke before it was completely ignited and the unburned portion was deposited on the military training 
range.  A dud flare would probably not ignite even in a campfire unless it was on a very hot bed of coals.  
If a dud flare were shot with a bullet or cut with a power saw, the friction could cause it to ignite.  If a 
dud flare were struck by an ax, it is unlikely, but possible, that an ignition could occur.  Should a flare be 
ignited, it would burn at a temperature of 2,000°F and could result in severe injury or death. 

 

Figure D-10.  Approximately 40 Percent of an M-206 Flare 
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The primary environmental message for anyone in the public finding a dud flare (an extremely unlikely 
event)  is:   mark  its  location  but  do  not  touch  it.    The  likelihood  of  finding  a  dud  flare  is  extremely 
remote, and the likelihood of a dud flare igniting is even more remote, but because there would be dud 
flares on the ground under the airspace, someone has the potential to come upon one.  The message is:  
do not touch it; tell an authority about its location. 

The number of dud flares on the ground is few.  If a dud flare fell in a water body, it would deteriorate 
over  time.    The  chemicals  released  during  deterioration would  not  be  expected  to  be  of  sufficient 
quantity to cause a noticeable reduction in the water quality or impact upon marine resources. 

3.4 FLARE EMISSIONS 
Environmental questions have also been raised regarding flare emissions, including flare ash.  Studies on 
ash components were performed by measuring residual materials after flares were ignited in a furnace 
(Air  Force  1997).    Constituents  from  combustion  were  identified,  and  a  worst  case  scenario  was 
estimated to calculate whether flare emissions or flare ash could result in an environmental impact. 

The M‐206  and MJU‐7  A/B  do  not  contain  lead  although  some  earlier  flares  had  lead  in  the  firing 
mechanism, and  some  flares  still contain chromium  in  the  firing mechanism.   A  statistical model was 
used to calculate emission concentrations of lead and chromium with the goal of learning what level of 
flare  emissions  or  ash would  be  required  to  achieve  toxic  levels  of  lead  or  chromium.    The model 
calculated that 1.5 million MJU‐7 A/B flares would have to be released below an altitude of 400 feet AGL 
over a 10,000 acre training range before the  level of chromium emissions would become a health risk.  
Approximately 400,000  flares are deployed by Air Combat Command  (ACC) aircraft  in all ACC  training 
airspace approved for defensive flare training (Air Force 1997).  No location has the combination of flare 
numbers, altitude, and  range area.   The number of  flares  is  smaller,  the minimum  release altitude  is 
higher, and the training area  is substantially  larger.   Flare emissions are not now, nor  is  it feasible that 
they could become, a health hazard (Air Force 1997). 

There are also trace elements of boron  in the flare pellet.   To achieve a toxic  level of boron, flare ash 
from approximately 4,000  flares would annually need  to  fall on an acre of  land.    It would be almost 
impossible  to  deposit  4,000  flares  on  one  acre  of  land.    In  fact,  it would  not  be  possible  for  a  high 
performance military aircraft  to purposefully deposit even one  flare on a  specific acre of  land.   Flare 
emissions  and  flare  ash  are  not  likely  to  result  in measurable  air  quality  or  physical  effects  to  the 
environment. 

3.5 FLARE RESIDUAL MATERIALS 
Environmental questions have been raised regarding flare materials which are not consumed during the 
flare burn and which are deposited on the surface following flare deployment.   Table D‐6 presents the 
residual materials from representative flares used in PRTC training airspace. 

Residual materials  identified as MJU‐7 wrapping materials are  included  in Figure D‐11 with a pen  for 
scale.  This is believed to be the wrapping from an MJU‐7 A/B flare and was attributed to training aircraft 
over private property.  Range workers were shown residual flare materials and asked to see if they could 
find  such materials  on  the  range.    The workers  located  a  variety  of  residual materials  including  the 
materials pictured in Figures 10, 12, and 13.  Figure D‐12 is the piston or nylon slider assembly from an 
M‐206 flare.   The M‐206  is a parasitic flare where  ignition occurs as the flare  is discharged.   The burn 
occurs  very  quickly  and  parts,  such  as  portion  of  the  wrapping  material,  may  not  be  consumed.  
Wrapping material is not a risk, but it can be viewed as a piece of unanticipated debris by anyone finding 
it on public or private land under airspace assessed for flare use. 
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Table D-6.  Residual Material Deposited on the Surface Following 
Deployment of One Flare 

Material 

FLARE TYPE 

M‐206  MJU‐7/B  MJU‐10/B  MJU‐23/B 

End Cap  One 1 inch x 1 inch x 
1/4 inch 

plastic or nylon 

One 2 inch x 1 inch x 
1/4 inch plastic or 

nylon 

One 2 inch x 2 inch x 
1/4 inch plastic or 

nylon 

One 2 3/4 inch 
diameter x 1/4 inch 
thick round plastic 

disc 

Piston  One 1 inch x 1 inch x 
1/2 inch 

plastic or nylon 

One 2 inch x 1 inch x 
1/2 inch 

plastic or nylon 

One 2 inch x 2 inch x 
1/2 inch plastic or 

nylon 

One approximately 
2 3/4 inch diameter 
x 1/2 inch aluminum 
(or plastic) piston 

Spacer  One or two 1 inch x 
1 inch felt 

One or two 2 inch x 
1 inch felt 

One or two 2 inch x 
2 inch felt 

One 1/2 inch thick x 
2 3/4 inch diameter 

rubber shock 
absorber sealant, 

two (1/8 inch x 2 3/4 
inch diameter) felt 
discs, up to four 1 
inch x 10 inch felt 

strips 

Wrapping  One up to 2 inch x 
17 inch piece of 
aluminum‐coated 
stiff duct‐tape type 

material 

One up to 3 inch x 
17 inch piece of 
aluminum‐coated 
stiff duct‐tape type 

material 

One up to 4 inch x 
17 inch piece of 
aluminum‐coated 
stiff duct‐tape type 

material 

One up to 4 1/2 inch 
x 20 inch piece of 
aluminum‐coated 
stiff duct‐tape type 

material 

S&I Device  N/A  One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 

One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 

One 2 inch x 1 inch x 
1/2 inch nylon and 
plastic spring device 
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Figure D-11.  MJU-7 Residual Flare Wrapping Materials 
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Figure D-12.  M-206 Piston 

The weight of flare residual materials  is of  interest to assess whether the materials represent a safety 
risk.   Weights of residual components for representative flares are presented  in Table D‐7.   The M‐206 
piston and felt cushion together weigh approximately 0.06 ounces.  The M‐206 and MJU‐7 A/B wrapping 
materials have a high  surface‐to‐weight  ratio and do not  fall with much  force.   The heaviest  residual 
component is the S&I device used in several flares (Table D‐6).  Each S&I device weighs about .07 to .08 
ounces depending upon material which may be melted to the S&I device.  Two S&I devices are pictured 
in Figure D‐13 with some melted fibers from the wrapping material attached. 

Table D-7.  M-206 and MJU-7 A/B Component Weights 
Component  Weight

M‐206

Plastic end cap  0.08896 ounces

Piston and cushion assembly 0.06271 ounces

Felt spacer  0.01896 ounces

Wrapper (2 inches x 13 inches) 0.3135 ounces

MJU‐7 A/B

End cap  0.10500 ounces

S&I Device (clean)  0.6606 ounces

Piston  0.10500 ounces

Felt spacer  0.01604 ounces

Wrapper (3 inches x 13 inches) 0.4696 ounces



Final 
November 2014 

 

Powder River Training Complex EIS 
Appendix D Characteristics and Analysis of Flares D-21 

 

 
Figure D-13.  Two S&I Devices Used in MJU-10/B, and Other Flare Types 

Calculations were made that take into consideration the weight and surface area of the S&I device.  At 
gravitational rates of acceleration, an S&I device could strike the ground at a momentum of from 0.08 to 
0.16 pounds per second (see Table D‐8).  By comparison, if an element with a momentum of 0.1 pounds 
per  second were  to  strike  an  individual’s  unprotected  head,  there  is  a  one  percent  possibility  of  a 
concussion (Air Force 1997).  This means that if an S&I device struck an unprotected individual with no 
hat, it could cause injury comparable to that of a marble‐sized hailstone. 

Table D-8.  MJU-7 A/B Component Hazard 

Component 

MAXIMUM SURFACE AREA 

Area (in2)  Terminal Velocity (ft/sec)  Momentum (lb‐sec) 

S&I Device  1.65  58  0.08 

Piston  1.65  23  0.005 

End Caps  2.0  21  0.005 

  MINIMUM SURFACE AREA 

S&I Device  0.413  115  0.16 

Piston  0.413  46  0.01 

End Caps  0.125  84  0.02 

 

Table D‐9 quantifies how often an S&I device  could be expected  to  strike a  structure, a vehicle, or a 
person.   The assumptions behind this table are that approximately 2,000 MJU‐7 A/B‐type flares would 
be annually deployed over an area of 2,000 square miles with a population of one person per square 
mile.    Based  on  studies  performed  in  the  U.S.,  individuals  were,  in  aggregate,  out  of  doors  and 
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unprotected, with  no  hat,  approximately  10  percent  of  the  time  (Tennessee  Valley  Authority  2003, 
Klepeis et al. 2001).  Other assumptions are 2.7 persons per family and 2 structures plus 2 vehicles per 
family.  In an area with one person per square mile and these assumptions, there would be an expected 
structure hit once in 13 years by a hailstone‐sized S&I device under the airspace where MJU‐7 A/B flares 
were used for training.  No damage would be expected to the structures.   

Table D-9.  S&I Device Potential Annual Strikes 
Persons Per Square Mile  Structure  Vehicle  Person 

0.1  .0075  0.00005  0.0000025 

1.0  .075  0.0005  0.000025 

10.0  .75  0.005  0.00025 

Table D‐9 can be used to calculate other population densities and other exposures of a population.  For 
example, if there were a population of one person per square mile with all individuals unprotected one 
hundred percent of the time (living out of doors with no hat or 10 times the table), there would be an 
expected 0.00025 person struck by an S&I device annually or one person  in 4,000 years.  These results 
demonstrate that  it  is very unlikely that an  individual could be struck by one of these objects with the 
force  of  a  large  hailstone,  and  if  a  person were  struck  on  an  unprotected  head,  there would  be  an 
approximately one percent chance of a concussion. 

Some of  the  flare materials which  fall  to  the  surface after deployment are  larger  than an S&I device.  
Table  D‐6  lists  larger  pieces  from  the MJU‐10/B  and MJU‐23/B  flares,  including  the  end  caps  and 
wrapping.  The surface to mass ratio of most of these pieces would not be expected to permit the pieces 
to achieve a terminal velocity as great as the S&I device.  Some parts, such as the ALA‐17A/B flare debris 
include the entire bottom cylinder assembly, as well as the end cap and felt spacers from the top flare.  
The debris from an ALA‐17A/B flare could fall in an orientation that the terminal velocity could produce 
a momentum in the 0.10 to 0.20 range.  The relative low use of these flares reduces potential risk from 
the bottom cylinder assembly.  ACC units are estimated to annually use fewer than 4,000 of these flares 
worldwide.   

End caps, felt spacers, sliders, and wrapping material fall to the earth with each flare deployed.   Most 
flare  types have a plastic S&I device which  falls  to  the ground.   These dropped objects are extremely 
unlikely  to pose a  risk of  injury or environmental damage, but  the materials would  fall  to  the ground 
under  airspace where  such  flares  are used  in  training.    Figure D‐14  is  an example of  an M‐206  flare 
wrapper on  the ground.   To  the untrained eye, as  the wrapping material weathers,  the wrapper may 
have  the  appearance  of  a  natural  object,  such  as  the  stick  in  the  foreground.   However,  individuals 
finding and identifying these pieces could express annoyance with the residual flare materials. 
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Figure D-14.  A Flare Wrapper Partially Covered by Pine Needles 

4.0 FLARE CONCLUSIONS 
Section 2.0 describes typical flares used regularly or intermittently in PRTC‐scheduled training airspace.  
The environmental consequences of realistic military training with flares can be summarized as: 

 The risk of a fire can be greatly reduced through adjusting the minimum altitude for deployment 

of self‐protection flares.  There is still the possibility of a mistake where a flare could be 

deployed at too low an altitude, but establishing minimum altitudes substantially reduces the 

potential for that mistake or for a flare‐caused fire in the environment. 

 Dud flares are infrequent with today’s technology.  The important environmental piece of 

information for dud flares is that, if one is found, it should be left where it is, its location should 

be marked, and authorities should be notified.  Environmental analyses could explain that the 

risk from a falling dud flare striking anything is so low as to be inconsequential.  If a dud flare 

were found, it should not be moved and an authority should be notified. 

 There is almost no discernible trace from flare ash.  A burning flare can be seen, but there is 

almost no detectable air or soils pollution that could come from the number of flares burned 

within a training airspace. 

 Residual materials from the M‐206, the MJU‐7 A/B, MJU‐10/B, ALA‐17/C, or MJU‐23 A/B flares 

have very little safety risk.  Flare debris would have little environmental effect except that it 

could be an annoyance if found. 
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DISTRIBUTION LIST  
 
U.S. Fish and Wildlife Service 
South Dakota Ecological Services Field Office 
420 S. Garfield Avenue, Suite 400 
Pierre, SD  57501‐5408 
 
U.S. Fish and Wildlife Service 
Wyoming Ecological Services Field Office 
5353 Yellowstone Road, Ste.  308A 
Cheyenne, WY  82009‐4178 
 
U.S. Fish and Wildlife Service 
North Dakota Field Office 
3425 Miriam Avenue 
Bismarck, ND  58501‐7926 
 
U.S. Fish and Wildlife Service 
Montana Field Office 
585 Shepard Way 
Helena, MT  59601 
 
U.S. Fish and Wildlife Service 
134 Union Blvd 
Lakewood, CO  80228 
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South Dakota State Historical Society 
900 Governors Drive 
Pierre, SD  57501‐2217 
 
State Historical Society of North Dakota 
612 East Boulevard Avenue 
Bismarck, ND  58505‐0830 
 
State Parks & Cultural Resources Historic Preservation Office 
2301 Central Avenue 
Cheyenne, WY  82002 
 
Montana Historical Society 
225 N. Roberts 
PO Box 20121 
Helena, MT  59620 
 
Wyoming State Parks/Historic Sites HQ 
2301 Central Avenue 
Cheyenne, WY  82002 
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Jerry Jimison 
City of Glendive 
300 S Merrill 
Glendive, MT  59330 
 
Chris Kortlander 
Town of Garryowen 
Crow Agency, MT  59022 
 
John Williams 
City of Colstrip 
PO Box 1902 
Colstrip, MT  59323 
 
John Evans 
City of Wibaux 
112 S Wibaux 
Wibaux, MT  59353 
 
Tim Volk 
City of Linton 
101 NE 1st Street 
Linton, ND  58552 
 
William Edwards 
City of Roundup 
PO Box 660 
Roundup, MT  59072 
 
Alan Olson 
State Representative 
18 Halfbreed Creek Road 
Roundup, MT  59072 
 
Carol Lambert 
State Representative 
PO Box 2 
Broadus, MT  59317 
 
Thomas Brunner 
State Representative 
18769 Quin Road 
Nisland, SD  57762 
 
Keith Kempenich 
State Representative 
9005 151st Avenue SW 
Bowman, ND  58623‐8857 
 

David Drovdal 
State Representative 
2802 131st Avenue NW 
Arnegard, ND  58835‐9127 
 
Shirley Meyer 
State Representative 
4031 Highway 22 South 
Dickinson, ND  58601 
 
C.B. Haas 
State Representative 
3519 94th Avenue SW 
Taylor, ND  58656‐9646 
 
Larry Rhoden 
State Representative 
PO Box 12 
Union Center, SD  57787 
 
Charles Turbiville 
State Representative 
458 Williams Street 
Deadwood, SD  57732 
 
Betty Olson 
State Representative 
HCR 2, Box 21 
Prairie City, SD  57649 
 
Erin Mercer 
State Representative 
PO Box 2190 
Gillette, WY  82717 
 
Ross Diercks 
State Representative 
PO Box 1047 
Lusk, WY  82225 
 
Thomas Hills 
State Representative 
1421 Woodburn Drive 
Spearfish, SD  57783 
 
Sue Wallis 
State Representative 
PO Box 71 
Recluse, WY  82725 
 

Thomas Lubnau II 
State Representative 
4 Cherokee Circle 
Gillette, WY  82718 
 
Timothy Hallinan 
State Representative 
1401 Three Forks Court 
Gillette, WY  82718 
 
Michael Madden 
State Representative 
63 Langdon Road 
Buffalo, WY  82834 
 
Jack Landon, Jr. 
State Representative 
120 Paradise Park Road 
Sheridan, WY  82801 
 
Jerry Lekel 
State Representative 
425 W Heald Street 
Sheridan, WY  82801 
 
Rosie Berger 
State Representative 
PO Box 275 
Big Horn, WY  82833 
 
Mark Semlek 
State Representative 
1307 D Road 
Moorcroft, WY  82721 
 
Benita White 
New Underwood Town Hall 
PO Box 278 
New Underwood, SD  57761 
 
Don Sharkey 
Upton City Hall 
PO Box 203 
Upton, WY  82730 
 
Larry Keller 
Eagle Butte City Clerk 
209 Main Street 
Eagle Butte, SD  57625 
 

E-32



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix E Public Involvement and Agency Correspondence  

Scott Turo 
Nisland City Hall 
306 First Street 
Nisland, SD  57762 
 
Glen Haines 
City of Faith 
204 N Main Street 
Faith, SD  57626 
 
Mike Weyrich 
Whitewood City Hall 
1025 Meade Street 
Whitewood, SD  57793 
 
Ann Culp 
Clearmont Town Hall 
1605 Pennsylvania Avenue 
Clearmont, WY  82835 
 
Walter Dauwen 
City of Lemmon 
303 First Avenue West 
Lemmon, SD  57638 
 
Tom Nelson 
City of Lead 
801 Main Street 
Lead, SD  57754 
 
Don Voorhees 
City of Hill City 
PO Box 395 
Hill City, SD  57745 
 
Al Dial 
Box Elder City Hall 
520 N Ellsworth Road, #9C 
Box Elder, SD  57719 
 
Shawn Tabke 
Hulett Town Government 
123 Hill 
Hulett, WY  82720 
 
James McGowin 
Joliet City Hall 
116 N Main Street 
Joliet, MT  59041 
 

Tim DeJaegher 
Melstone City Hall 
500 Fergus Street 
Melstone, MT  59054 
 
Clyde Pfeifle 
City of Timber Lake 
Main Street 
Timber Lake, SD  57656 
 
Bruce Morrison 
City of Lovell 
336 Nevada Avenue 
Lovell, WY  82431 
 
Bob Wood 
Dayton Town Hall 
608 Broadway 
Dayton, WY  82836 
 
Roland Simmons 
Cowley Town Hall 
20 S Division Street 
Cowley, WY  82420 
 
Robert Sieveke 
Pine Haven Town Hall 
24 Waters Drive 
Pine Haven, WY  82721 
 
Cliff Clevenger 
Town Hall 
145 Coffeen Street 
Ranchester, WY  82839 
 
Gary Anderson 
City of Buffalo 
46 N Main Street 
Buffalo, WY  82834 
 
Ed Wagoner 
Newcastle City Offices 
10 W Warwick 
Newcastle, WY  82701 
 
Terry Hartman 
Regent City Hall 
PO Box 86 
Regent, ND  58650 
 

Rex Sadler 
City of New England 
9 E 7th Street 
New England, ND  58647 
 
Francis Toscana 
City of Deadwood 
102 Sherman St. 
Deadwood, SD  57732 
 
Don Howe 
City of Dupree 
PO Box 276 
Dupree, SD  57623 
 
Fred Tschetter 
City of Sundance 
213 Main Street 
Sundance, WY  82729 
 
Harold Stickney 
City of Custer 
622 Crook Street 
Custer, SD  57730‐1608 
 
Ron Adams 
City of Hardin 
406 N Cheyenne 
Hardin, MT  59034 
 
Darrell Bends 
Lodge Grass City Hall 
212 Hester Avenue N 
Lodge Grass, MT  59050 
 
Ken Olson 
City of Laurel 
115 W 1st Street 
Laurel, MT  59044 
 
Lyn James 
City of Bowman 
PO Box 12 
Bowman, ND  58623 
 
Darin Maus 
City of Golva 
16991 49th SW 
Golva, ND  58632 
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Robert Loghry 
City of Stanton 
304 Main Street 
Stanton, ND  58571 
 
John Warford 
City of Bismarck 
221 N 5th Street 
PO Box 5503 
Bismarck, ND  58506 
 
Darrell Bjerke 
City of Beulah 
PO Box 276 
Beulah, ND  58523 
 
Dave Kinskey 
City of Sheridan 
55 Grinnell Plaza 
Sheridan, WY  82801 
 
Lyman Amsden 
City of Broadus 
210 E Holt Street 
Broadus, MT  59317 
 
Clayton Hornung 
City of Baker 
PO Box 1512 
Baker, MT  59313 
 
Joe Whalen 
City of Miles City 
17 S 8th, PO Box 910 
Miles City, MT  59301 
 
Daniel Murion 
City of Forsyth 
Forsyth City Hall 
247 N 9th 
Forsyth, MT  59327 
 
Rosalee Brimmer 
Town of Moorcroft 
104 North Bighorn Avenue 
PO Box 70 
Moorcroft, WY  82721 
 
Duane Evenson 
City of Gillette 
1411 W Fourth Street 
Gillette, WY  82716 
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DISTRIBUTION LIST 
 

Steven McLaughlin 
Bureau of Indian Affairs 
Standing Rock Agency 
PO Box E 
Fort Yates, ND  58538 
 
Ed Parisian 
Bureau of Indian Affairs 
Rocky Mt Regional Office 
316 N. 26th St. 
Billings, MT  59101 
 
Daniel Picard 
Bureau of Indian Affairs 
Pine Ridge Agency 
PO Box 1203 
Pine Ridge, SD  57770 
 
Terrence Virden 
Bureau of Indian Affairs 
Midwest Regional Office 
One Federal Drive, Rm. 550 
Ft. Snelling, MN  55111‐4007 
 
Bureau of Indian Affairs 
Great Plains Regional Office 
115 4th Ave. SE 
Aberdeen, SD  57401 
 
Bureau of Indian Affairs 
Cheyenne River Agency 
PO Box 325 
Eagle Butte, SD  57625 
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Chippewa‐Cree Business Committee 
Rocky Boy Route, Box 544 
Box Elder, MT  59521 
 
Turtle Mountain Tribal Council 
PO Box 900 
Highway 5 West 
Belcourt, ND  58316 
 
Three Affiliated Tribes Business Council 
404 Frontage Road 
New Town, ND  58763 
 
Eastern Shoshone Tribal Council 
15 North Fork Road 
PO Box 538 
Fort Washakie, WY  82514 
 
Rosebud Sioux Tribe 
PO Box 430 
Rosebud, SD  57570 
 
Arapaho Business Council 
PO Box 396 
Fort Washakie, WY  82514 
 
Oglala Sioux Tribal Council 
PO Box 2070 
Pine Ridge, SD  57770 
 
Confederated Salish and Kootenai Tribe 
PO Box 278 
51383 Highway 93 North 
Pablo, MT  59855 
 
Fort Belknap Community Council 
RR1, Box 66 
Harlem, MT  59526 
 
Fort Peck Tribal Executive Board 
PO Box 1027 
501 Medicine Bear Road 
Poplar, MT  59255 
 
Spirit Lake Sioux Tribal Council 
PO Box 359 
Fort Totten, ND  58335 
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DISTRIBUTION LIST 
 

Kathleen Burrage 
Crow Nation Office of Legal Counsel 
Batcheeitche Avenue 
PO Box 340 
Crow Agency, MT  59022 
 
Clara Caufield 
Northern Cheyenne Tribal Administration Offices 
600 S. Cheyenne Ave. 
Lame Deer, MT  59043 
 
Donald Red Thunder 
Land Operations Office 
Building 2001 
Main Street 
Eagle Butte, SD  57625 
 
Richard Bird 
Chairman, Economic Committee 
PO Box D 
Fort Yates, ND  58538 
 
Chairman Joseph Brings Plenty 
Cheyenne River Sioux Tribal Council 
PO Box 590 
Eagle Butte, SD  57625 
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John Hoeven 
Governor of North Dakota 

North Dakota 
State Historical Board 

June 18,2008 

Ms. Linda DeVine 
HQ ACCIA7PP 

Bismmck - Vice &a&t I 

Albert 1. Be 
Grand F& 

Chester E. Nelson. 1c 

Gereld Gemtholz 
valky City - Secretay 

129 Andrews Street 
Langley AFB VA 23665-2769 

A. Ruric Todd I11 
Jmnestown 

Diane K. Larson 
Bismmck 

Marvin L. Kaiser 
Wlniston 

Richard Kloubec 
Fargo 

Sara Otte Cokman 
Director 

Tourism Division 

Kelly Schmidt 
State Treasurer 

Alvin A. Jaeger 
Secretay of State 

Douglass Prchal 
Director 

Parks a d  Recreation 
Department 

Francis Ziegler 
Director 

Department of Tranportatbn 

Medan E. k& 

Accredited by the 
AnlErimAss- 

of Mwarms 

ND SHPO 08.0893: Powder River Training Complex, Environmental Impact 
Statement (EIS), North Dakota 

Dear Ms. DeVine; 

We received your preliminary information regarding ND SHPO 08-0893: Powder 
River Training Complex, Environmental Impact Statement (EIS) in North Dakota 
and other western states. We seek additional information regarding practices that 
have the potential to impact cultural resources, including low-altitude training, the 
nature and distribution of "chaff" and "flares" and the type and distribution of 
"ground-based assets." 

Thank you for the opportunity to review this project. We look forward to further 
consultation regarding this project. If you have any questions please contact Susan 
Quinnell, Review and Compliance Coordinator at (701) 328-3576, 
sauinnell@nd.~ov or Paul Picha, Chief Archaeologist, (701) 328-3574. 

Sincerely, 

Merlan E. Paaverud, Jr. 
State Historic Preservation Officer (North Dakota) 

~p - - 

North Dakota Heritage Center 612 East Boulevard Avenue, Bismarck, ND 585050830 Phone 701-328-2666 Fax: 701-328-3710 
Email: histsoc@nd.gov Web site: httpYAww.nd.govlhist- TPI: 1-800-366-6888 
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United States Department of the Interior 
.FISH AND WILDLIFE SERVICE 

Ecological Services 
420 South Garfield Avenue, Suite 400 

Pierre, South Dakota 57501-5408 

June 13,2008 

Ms. Linda DeVine 
HQ ACClA7PP 
129 Andrews Street, Suite 122 
Langley Air Force Base, Virginia 23665-2769 

Re: Powder River Training Complex, 
Environmental Impact Statement, 
Multiple Counties in South Dakota 

Dear Ms. DeVine: 

This letter is in response to your request dated June 3,2008, for environmental comments 
regarding the above referenced project involving the expansion and enhancement of the existing 
Powder River Complex near Ellsworth Air Force Base. The area under consideration includes 
Standing Rock and Cheyenne River Reservations and Butte, Corson, Harding, Lawrence, Meade, 
Pennington, Perkins, and Ziebach Counties in South Dakota. 

Please consult National Wetlands Inventory maps (available online at http://wetlands.fws.gov/) 
for any wetlands that exist in the area of proposed activity. If a project may impact wetlands or 
other important fish and wildlife habitats, the U.S. Fish and Wildlife Service (Service), in 
accordance with the National Environmental Policy Act of 1969 (42 U.S.C. 4321-4347) and 
other environmental laws and rules, recommends complete avoidance of these areas, if possible; 
then minimization of any adverse impacts; and finally, replacement of any lost acres; in that 
order. Alternatives should be examined and the least damaging practical alternative selected. If 
wetland impacts are unavoidable, a mitigation plan addressing the number and types of wetland 
acres to be impacted and the methods of replacement should be prepared and submitted to the 
resource agencies for review. 

Work requiring the alteration or disturbance of wetlands or streams may require a permit from 
the U.S. Army Corps of Engineers (Corps) according to the regulations set forth in section 10 of 
the Rivers and Harbors Act or section 404 of the Clean Water Act. You may contact the Corps' 
Regulatory Office at 28563 Powerhouse Road, Room 1 18, Pierre, South Dakota 57501, 
Telephone No. (605) 224-853 1. 

Enclosed is a list of endangered species by county. In accordance with section 7(c) of the 
Endangered Species Act, as amended, 16 U.S.C. 153 1 et seq., we have determined that the 
following federally listed species may occur in the project area (this list is considered valid for 90 
days): 
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Svecies 

Whooping crane (m arnericana) 

Least tern 
(Sterna antillarum) 

Piping plover 
(Charadrius melodus) 

Black-footed ferret 
(Mustela nigrives) 

------ 

Topeka shiner 
(Notropis to~eka) 

Bald eagle 
(Haliaeetus leucocephalus) 

Status 

Endangered 

Endangered 

Threatened 

Endangered Proposed 
(Experimental 
Populations Only) 

----- 

Endangered 

Delisted 

Expected Occurrence 

Migration. 

Migration, Nesting. 

Migration, Nesting. 

Potential Resident in 
Pennington County 

Known Resident. 

Migration, Winter Resident, 
Possible Nesting. 

Whooping cranes migrate through South Dakota on their way to northern breeding grounds and 
southern wintering areas. They occupy numerous habitats such as cropland and pastures; wet 
meadows; shallow marshes; shallow portions of rivers, lakes, reservoirs, and stock ponds; and 
both freshwater and alkaline basins for feeding and loafing. Overnight roosting sites frequently 
require shallow water in which they stand and rest. Should constructionlactivities occur during 
spring or fall migration, the potential for disturbances to whooping cranes exists. Disturbance 
(flushing the birds) stresses them at critical times of the year. We recommend that you remain 
vigilant for these birds. There is little that can be done to reduce disturbance besides ceasing 
construction at sites where the birds have been observed. The birds normally do not stay in any 
one area for long during migration. Any whooping crane sightings should be reported to this 
office. 

Least terns and piping plovers are known to nest on the Missouri River and the Cheyenne River, 
and they may occur along the Moreau River. These species use sparsely vegetated interchannel 
sandbars, islands, and shorelines for nesting, foraging, and brood-rearing. They are sensitive to 
human disturbances which often limit reproduction. Surveys for nesting piping plovers and least 
ternssbdbheprfarmedgriQ1. b a n y  senstmdort, a d  rte eenstmetimsfieufct takqiam within -- 

one-quarter (114) mile of any known piping plover or least tern nest. The birds typically breed in 
South Dakota between the dates of May 1 and August 15. 

Several populations of black-footed ferrets have been reintroduced into South Dakota. 
Sustainable black-footed ferret populations are exclusively dependent on black-tailed prairie dog 
colonies for food and habitat. Any black-tailed prairie dog towns >80 acres in size or any towns 
that are part of a 2 1,000 acre complex of prairie dog colonies may be considered black-footed 
ferret habitat, and surveys for black-footed ferrets may be required prior to any construction on 
colonies meeting the above requirements. 

Topeka shiners are known to occupy numerous small streams within eastern South Dakota, and 
most are concentrated within the Big Sioux, Vermillion, and James River watersheds. If any 
worWactivities will be conducted in streams, please contact our office to determine which best 
management practices would minimize potential adverse impacts to the Topeka shiner. 
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Although the bald eagle has been delisted from the Endangered Species List, it is still protected 
under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act. Bald eagles 
occur throughout South Dakota, and new nests are appearing each year. The birds are associated 
with large trees, such as cottonwoods, and large lake or river systems, such as the Missouri River. 
New nests may have been constructed this spring. The best means of avoiding impacts to these 
birds is by performing activities outside the nesting season of January to August. No 
construction should occur within one-quarter (114) mile of any known active bald eagle nest, and 
the Service requests notification if any nests are found within one (1) mile of a proposed 
construction site. Any nests found should be reported to this office. 

If the Federal action agency or their designated representative determines that the project "may 
adversely affect" listed species in South Dakota, it should request formal consultation from this 
office. If a "may affect - not likely to adversely affect" determination is made for this project, it 
should be submitted to this office for concurrence. If a "no effect" determination is made, further 
consultation may not be necessary. However, a copy of the determination should be sent to this 
office. For more information regarding Federal action agency responsibilities as related to 
section 7 of the Endangered Species Act, please refer to the Service's Endangered Species Act 
Consultation Handbook, available online at http://endangered.fws.gov/consultations/index.html. 

If changes are made in the project plans or operating criteria, or if additional information 
becomes available, the Service should be informed so that the above determinations can be 
reconsidered. 

The Service appreciates the opportunity to provide comments. If you have any questions on 
these comments, please contact Charlene Bessken of this office at (605) 224-8693, Extension 
23 1. 

Sincerely, 

Pete Gober 
Field Supervisor 
South Dakota Field Office 

Enclosure 

cc: CorpsIRegulatory; Pierre, SD 
(Attention: Steve Naylor) 

SAIC; Carpinteria, CA 
(Attention: Dr. Thomas W. Mulroy) 
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   Federal endangered and threatened species list by county for South Dakota Page 1 of 8 

1 Mountain-hirie Region 
South Dakota Ecological Services Field Office 

ENDANGERED SPECIES BY COUNTY LIST 
(updated 18 December 2007) 

STATE: SOUTH DAKOTA 

The Bald Eagle was removed from the List of Endangered and Threatened Wildlife effective 
August 8,2007. The protections provided to the bald eagle under the Bald and Golden Eagle 
Protection Act and the Migratory Bird Treaty Act will continue to remain in place after the 
species is delisted. National Bald Eagle Management Guidelines have been developed. This 
rule change does not affect the bald eagle's status as a threatened or endangered species under 
State laws or suspend any other legal protections provided by State law. 

T - Threatened XN - Proposed/Experimental Population 

E - Endangered CH - Critical Habitat 
PCH - Proposed Critical Habitat 

SPECIES 

-CRANE, WHOOPING 

ORCHID, WESTERN PRAIRIE 
m 

FRINGED' 

PLOVER, PIPING 

TERN, LEAST 

STURGEON, PALLID 

BROOKINGS 

KNOWN 

KNOWN 
.a 
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Federal endangered and threatened species list by county for South Dakota Page 2 of 8 
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Federal endangered and threatened species list by county for South Dakota Page 4 of 8 
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Federal endangered and threatened species list by county for South Dakota Page 6 of 8 
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The counties indicated for the Western Prairie Fringed Orchid are counties with potential habitat. Currently, there are 
no known populations of this species in South Dakota. Status surveys have been completed for the orchid in South 
Dakota. However, because of the ecology of this species, there is a possibility that plants may be overlooked. 

The American Burying Beetle is presently known to occur in Gregory, Tripp and Todd counties. One specimen was 
recently trapped in Bennett County. A comprehensive status survey has never been completed for the American 
burying beetle in South Dakota. Until status surveys have been completed, the beetle could and may occur in any 
county with suitable habitat. Suitable habitat is considered to be any site with significant humus or topsoil suitable for 
burying carrion. 

Although Topeka Shiners have not been formally documented within Clark, Grant, Jerauld, Kingsbury, Lake, Spink, 
or Yankton Counties, the shiners may still occur in these areas because the counties contain portions of known Topeka 
Shiner inhabited rivers and/or tributary streams. 

Block clearance is a strategy developed by the Service to determine the likelihood of black-footed ferret occurrence in 
a geographic area and provide sufficient information to allow the Service to assess an area for the biological potential 
for contributing to recovery of the ferret. The act of block clearing an area negates the need to conduct future ferret 
surveys to comply with section 7 of the Endangered Species Act. The exception is for National Park Service lands and 
US Fish and Wildlife Service lands - ferrets are considered threatened in those areas. Black-footed ferrets have been 
reintroduced in Badlands National Park, Buffalo Gap National Grasslands and Cheyenne River Sioux Tribe 
Reservation. 

A fresh dead shell of a Higgins Eye Pearlymussel was found below Gavins Point Dam on October 27,2004. 

' Shells of these species have been found, but no populations have been located. 

ih i pet, p.,, T T G:...I. --A \ X ~ : I A I : C -  0 -. .*I- &0~8~~~&%~~4%&ti~@~&rf@e"r?'~e's!~~d &ufh ~ a r % d r ~ v e n u e ,  k e r r e , ' s ~ ;  Telephone (605)224-8693, ext. 224. 

Return to SD Endangered Species Pane FWS South Dakota Home Page 
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Sarah Regan Snavely  
Bowman Regional Public 
Library  
18 East Divide Street  
Bowman ND 58623 

 Rita Ennen 
Dickinson Area Public 
Library  
139 3rd Street West  
Dickinson ND 58601 

Lesley Boughton  
Wyoming State Library  
2800 Central Avenue 
Cheyenne WY 82002 

 Daria Bossman 
South Dakota State 
Library  
MacKay Building  
800 Governors Drive  
Pierre SD 57501 

Sharon Henry  
Grace Balloch Memorial 
Library  
625 N. Fifth Street  
Spearfish SD 57783 

  Jeanette Chaney-Moodie 
Deadwood Public Library 
435 Williams Street  
Deadwood SD 57732  

Terri Lesley 
Campbell County Public 
Library  
2101 South 4J Road  
Gillette WY 82718 

  Jill Mackey  
Crook County Public 
Library  
414 Main Street  
Sundance WY 82729 

Marci Mock  
Sheridan Fulmer Public 
Library  
335 W Alger Street  
Sheridan WY 82801 

  Sheridan College Griffith 
Memorial Library  
3059 Coffeen Avenue  
Sheridan WY 82801 

Diane Adler 
Gillette College Library  
300 W Sinclair  
Gillette WY 82718 

  Pat Engebretson  
Belle Fourche Public 
Library  
905 5th Avenue  
Belle Fourche SD 57717 
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Cheryl Heser  
Rosebud County Library  
201 North 9th Avenue  
Forsyth MT 59327 

  Vera Abrams  
Fallon County Library  
6 West Fallon Avenue  
Baker MT 59313 

Diane Stuver  
Henry A Malley Memorial 
Library  
102 South Lincoln  
Broadus MT 59317 

 Janet Livingston 
Ekalaka Public Library  
105 N. Main Street  
Ekalaka MT 59324 

Sonja Woods  
Miles City Public Library  
One South Tenth Street  
Miles City MT 59301 

 Bill Cochran  
Billings Public Library  
510 North Broadway  
Billings MT 59101 

Jennie Stapp 
Montana State Library  
PO Box 201800  
1515 East 6th Avenue  
Helena MT 59620-1800  

 Mary Soucie 
North Dakota State 
Library  
604 E Boulevard Avenue 
Bismarck ND 58505-0800 

Jim McShane 
Rapid City Public Library  
610 Quincy Street  
Rapid City SD 57701 
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APPENDIX F  RELEVANT STATUTES, 
REGULATIONS, AND GUIDELINES 

GENERAL 
National  Environmental  Policy Act  (NEPA)  of  1969  (Public  Law  [PL]  91‐190,  42 United  States  Code 

[USC] 4347, as amended).   Requires federal agencies to take the environmental consequences 
of proposed actions  into consideration  in their decision‐making process.   The  intent of NEPA  is 
to protect, restore or enhance  the environment  through well  informed  federal decisions.   The 
Council on Environmental Quality (CEQ) was established under NEPA to implement and oversee 
federal policy in this process. 

40 Code of  Federal Regulation  (CFR) Parts 1500‐1508 Regulations  for  Implementing  the Procedural 
Provisions  of  the  National  Environmental  Policy  Act.  Parts  1500  through  1508  of  this  title 
provide  regulations  applicable  to  and  binding  on  all  federal  agencies  for  implementing  the 
procedural  provisions  of  the  National  Environmental  Policy  Act  of  1969,  as  amended  (Pub. 
L.91‐190,  42  USC  4321  et  seq.)  (NEPA  or  the  Act)  except  where  compliance  would  be 
inconsistent with other statutory requirements. 

Air Force Instruction 32‐7061, Environmental Impact Analysis Process (EIAP), as promulgated at 32 CFR 
Part 989.  Air Force implementation of the procedural provisions of NEPA and CEQ regulations.   

AFPD 32‐70, Environmental Quality.  Requires that the Air Force comply with applicable federal, state, 
and  local  environmental  laws  and  regulations,  including NEPA.    Executive Order  (EO)  11514, 
Protection and Enhancement of Environmental Quality, as amended by EO 11991,  sets policy 
directing  the  federal  government  in  providing  leadership  in  protecting  and  enhancing  the 
environment. 

Intergovernmental Coordination Act and EO 12372,  Intergovernmental Review of Federal Programs.  
Requires federal agencies to cooperate with and consider state and local views in implementing 
a  federal  proposal.    AFI  32‐7061  requires  proponents  to  implement  a  process  known  as 
Interagency  and  Intergovernmental Coordination  for  Environmental Planning  (IICEP), which  is 
used for the purpose of agency coordination and implements scoping requirements. 

Ensuring  Quality  of  Information  Disseminated  to  the  Public  by  the  Department  of  Defense.    This 
memorandum,  signed  February  10,  2003  requires  that  all  components of  the Department of 
Defense adopt standards of data quality for information they disseminate.   

AIRSPACE 
Federal Aviation Act of 1958.   Created the Federal Aviation Administration (FAA) and charges the FAA 

Administrator with ensuring  the  safety of aircraft  and  the efficient utilization of  the National 
Airspace System, within the jurisdiction of the United States. 

Federal  Aviation  Administration  Regulation  14  CFR  Part  71  (1975).    Delineates  the  designation  of 
federal airways, area low routes, controlled airspace, and navigational reporting points. 

Federal Aviation Administration Regulation 14 CFR Part 73  (1975).   Defines  special use airspace and 
prescribes the requirements for the use of that airspace. 
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Federal Aviation Administration Regulation 14 CFR Part 91 (1990).   Describes the rules governing the 
operation of aircraft within the United States. 

FAA  Order  JO  7400.2.    Includes  policy,  criteria,  and  procedures  applicable  to modification  and  the 
establishment of Special Use Airspace, including Military Operations Areas. 

FAA Order  7110.65.    Prescribes  air  traffic  control  procedures  and  phraseology  for  use  by  personnel 
providing air traffic control services in the United States. 

RANGE MANAGEMENT 
AFI 13‐212 Range Planning and Operations (9 August 2012).  Ensures that Air Force ranges are planned, 

operated, and managed in a safe manner; that all required equipment and facilities are available 
to support range use, and that proper security for range assets is present.   

NOISE ENVIRONMENT 
Executive Order (EO) 12088 Federal Compliance with Pollution Control Standards (1978).  Requires the 

head  of  each  executive  agency  to  be  responsible  for  ensuring  that  all  necessary  actions  are 
taken  for  the prevention,  control, and abatement of environmental pollution,  including noise 
pollution, with respect to federal facilities and activities under the control of the agency. 

Federal Interagency Committee on Urban Noise (1980).  Defines noise levels for various land uses and 
may  result  in  areas  that will not qualify  for  federal mortgage  insurance.   Additional  sections 
allow for noise attenuation measures that are often required for HUD approval. 

United States Environmental Protection Agency (USEPA) Report 550/9‐74‐004 Information of Levels of 
Environmental Noise Requisite to Protect Public Health and Welfare With an Adequate Margin 
of  Safety  (1974).  This USEPA  report  summarizes  the  findings of numerous  studies  related  to 
sleep disturbance, speech interference, and other potential noise impacts to human health and 
welfare and establishes guidelines based on these findings. 

SAFETY 
AFI 32‐2001 Fire Emergency Services Program  (27 February 2014).   Defines  the  requirements  for Air 

Force installation fire protection programs, including equipment, response times, and training. 

AFI  32‐3001  Explosive  Ordnance  Disposal  Program  (8  October  2004).    Regulates  and  provides 
procedures  for  explosives  safety  and  handling.    Defines  criteria  for  quantity  distances,  clear 
zones, and facilities associated with ordnance. 

AFI  91‐202  The  US  Air  Force  Mishap  Prevention  Program  (5  August  2011).  Establishes  mishap 
prevention program requirements, assigns responsibilities  for program elements, and contains 
program management information. 

AFI  91‐301  Air  Force Occupational  and  Environmental  Safety,  Fire  Protection,  and  Health  (AFOSH) 
(1 June 1996).     Program  implements AFPD 91‐3, Occupational Safety and Health by outlining 
the  AFOSH  Program.    The  purpose  of  the  AFOSH  Program  is  to minimize  loss  of  Air  Force 
resources  and  to  protect Air  Force  people  from  occupational  deaths,  injuries,  or  illnesses  by 
managing risks.   

Air Force Manual 91‐201 Explosives Safety Standards (12 January 2011).  Establishes safety standards, 
provides planning guidance, and defines  safety  requirements  for explosives operations of any 
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kind (including testing, disassembling, modifying, storing, transporting, and handling explosives 
or ammunition) at Air Force facilities. 

Department of Defense Flight  Information Publication.    Indicates  locations of potential hazards  (e.g., 
bird  aggregations,  obstructions,  and  noise  sensitive  locations)  under  military  airspace  and 
defines horizontal  and/or  vertical  avoidance measures.   Updated monthly  to present  current 
conditions. 

MATERIALS MANAGEMENT 
Hazardous Materials Transportation Act  (HTMA) of 1975 Title  I Section 101.   Establishes  criteria  for 

shippers and carriers that manage hazardous materials and  includes training and qualifications 
of persons handling hazardous materials. 

Resource  Conservation  and  Recovery  Act  (RCRA)  of  1976.    Regulates  the  storage,  transportation, 
treatment, and disposal of hazardous waste that could adversely affect the environment. 

Occupational  Safety  and Health Administration  (OSHA) Asbestos  Standard  (29CFR  1926.58)  (1970).  
Lists  federal  requirements during  construction activities  for handling and  removal of asbestos 
from equipment and building structures.  The chemical hazard communication program (29CFR 
1910.120)  requires  the  identification,  information,  and  training  on  chemical  hazards  to  be 
available  to  employees  using  hazardous materials  and  instituted material  safety  data  sheets 
(MSDS) which provide this information. 

Solid Waste Disposal Act (SWDA) and Amendments of 1980.  Amends RCRA with additional regulation 
of energy and materials conservation and the establishment of a National Advisory Council. 

Hazardous  and  Solid  Waste  Amendments  (HSWA)  of  1984.    Significantly  expands  the  scope  and 
requirements of RCRA and mandated underground storage tank (UST) regulations. 

Comprehensive Environmental Response, Compensation, and  Liability Act  (CERCLA) of 1980 and  the 
Superfund  Amendments  and  Reauthorization  Act  (SARA)  of  1986.    Provides  liability  and 
compensation for cleanup and emergency response from hazardous substances discharged into 
the environment and the cleanup of hazardous disposal sites. 

AFI 32‐7080 Pollution Prevention Program (12 May 1994). 

AFI 32‐7042 Waste Management (15 April 2009).  

AFI 32‐7005 Facility Environmental Protection Committee (25 February 1994). 

AFI 32‐7086 Hazardous Material Management (24 March 2008). 

AFI 32‐4002 Facility Hazardous Emergency Planning and Response (1 December 1997). 

Military Munitions Rule, Title 40 CFR Part 266, Subpart M, “Military Munitions.” 

PHYSICAL RESOURCES 
Federal Water Pollution Control Act of 1948.  Establishes procedures and programs for the restoration 

and maintenance of the chemical, physical, and biological  integrity of the nation’s waters, thus 
protecting habitat conditions in aquatic and wetland ecosystems. 

Clean Water  Act  of  1977  (33 USC  1251‐1387).    Requires  a National  Pollution Discharge  Elimination 
System  (NPDES) permit  for all discharges  into waters of  the United States  to  reduce pollution 
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that could affect any form of life.  Section 404 of this act regulates development in streams and 
wetlands and requires a permit from the U.S. Army Corps of Engineers. 

EO 19988 Floodplain Management (1977).   Requires that governmental agencies,  in carrying out their 
responsibilities,  provide  leadership  and  take  action  to  restore  and  preserve  the  natural  and 
beneficial values served by floodplains. 

BIOLOGICAL RESOURCES 
Lacey Act of 1900  (16 USC 3371‐13378).   Brings the unlawful taking of  fish, wildlife, and plants under 

federal  jurisdiction  by  prohibiting  specimens  taken  illegally  from  being  shipped  across  state 
boundaries. 

Migratory Bird Treaty Act of 1918  (16 USC 701‐715s).   Establishes protection  for migratory birds and 
their parts (including eggs, nests, and feathers) from hunting, capture, or sale. 

Bald  Eagle  Protection  Act  of  1940  (16  USC  668‐668c).    Protects  bald  eagles  and  golden  eagles  by 
prohibiting the take, possession, or transportation of these species, dead or alive, and includes 
protection of their nests and eggs. 

Fish and Wildlife Coordination Act of 1958 (16 USC 661‐666c as amended).   Provides for conservation 
and management of  fish  and wildlife by  encouraging  cooperation between  the U.S.  Fish  and 
Wildlife Service and other federal, state, public, and private agencies. 

Wilderness Act of 1964  (16 USC 1131).   Directs  the Secretary of  the  Interior  to  review every  roadless 
area greater  than or equal  to 5,000 acres and every  roadless  island  (regardless of size) within 
National Wildlife Refuge  and National  Park  Systems  and  to  recommend  to  the  President  the 
suitability  of  each  such  area  or  island  for  inclusion  in  the  National Wilderness  Preservation 
System.    The  act  provides  criteria  for  determining  suitability  and  establishes  restrictions  on 
activities that can be undertaken on designated areas. 

Endangered  Species  Act  of  1973  (16  USC  1531‐1544,  as  amended).    Establishes measures  for  the 
conservation  of  plant  and  animal  species  listed,  or  proposed  for  listing,  as  threatened  or 
endangered, including the protection of critical habitat necessary for their continued existence. 

EO 11990 Protection of Wetlands  (1977).   Requires  the governmental agencies,  in  carrying out  their 
responsibilities,  to  provide  leadership  and  take  action  to minimize  the  destruction,  loss,  or 
degradation  of wetlands  and  to  preserve  and  enhance  the  natural  and  beneficial  values  of 
wetlands.  Factors to be considered include conservation and long‐term productivity of existing 
flora and fauna, species and habitat diversity and stability, hydrologic utility, fish, and wildlife. 

Fish and Wildlife Conservation Act of 1980 (16 USC 2901‐2911 as amended).  Promotes state programs, 
and authorizes funding for grants, aimed at developing and implementing comprehensive state 
non‐game fish and wildlife management plans. 

North American Wetlands Conservation Act  (16 USC 4401‐4412)  (1989).    Supports  the management 
and preservation of waterfowl by funding the implementation of the North American Waterfowl 
Management Plan  and  the Tripartite Agreement on wetlands between Canada,  the U.S.,  and 
Mexico. 

CULTURAL RESOURCES 
National  Historic  Preservation  Act  of  1966,  as  amended.    Provides  the  principal  authority  used  to 

protect  historic  properties,  establishes  the  National  Register  of  Historic  Places  (NRHP),  and 
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defines,  in  Section  106,  the  requirements  for  federal  agencies  to  consider  the  effects  of  an 
action on properties listed on, or eligible for, the NRHP.   

Archaeological Resources Protection Act  (ARPA) of 1979  (16 USC section 470aa‐47011).   Ensures  the 
protection  and  preservation  of  archaeological  sites  on  federal  or Native American  lands  and 
establishes a permitting system to allow legitimate scientific study of such resources. 

Protection of Historic and Cultural Properties (36 CFR section 800) (2000).   Provides an explicit set of 
procedures  for  federal  agencies  to  meet  their  obligations  under  the  National  Historic 
Preservation  Act  including  inventorying  resources  and  consultation  with  State  Historic 
Preservation Officers (SHPOs) and federally recognized tribes.  

Native  American  Graves  Protection  and  Repatriation  Act  of  1990  (25  USC  3001‐3013).    Requires 
protection and repatriation of Native American burial items found or, or taken from, federal or 
tribal lands, and requires repatriation of burial items controlled by federal agencies or museums 
receiving federal funds. 

AFI  32‐7065  Cultural  Resource  Management  (1  June  2004).    Sets  guidelines  for  protecting  and 
managing cultural resources on lands managed by the Air Force. 

American Indian Religious Freedom Act of 1978 (42 USC section 1996).  States that it is 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  including  but  not  limited  to  access  to 
sites, use and possession of sacred objects, and the freedom to worship through ceremonial and 
traditional rites. 

EO  13007  Indian  Sacred  Sites  (1996).    Requires  that,  to  the  extent  practicable,  federal  agencies 
accommodate  access  to,  and  ceremonial  use  of,  sacred  sites  by  Native  American  religious 
practitioners, and to avoid adversely affecting the physical integrity of sacred sites. 

EO 13084 Consultation and Coordination with Indian Tribal Governments (1998).  Requires that federal 
agencies have an effective process to permit elected officials and other representatives of Indian 
tribal governments  to provide meaningful and  timely  input  in  the development of  regulatory 
policies on matters that significantly or uniquely affect their communities. 

Department of Defense  (DoD) American  Indian and Alaska Native Policy  (21 November 1999).   This 
policy emphasizes  the  importance of  respecting  and  consulting with  tribal  governments on  a 
government‐to‐government  basis  and  requires  an  assessment,  through  consultation,  of 
proposed  DoD  actions  that  may  have  the  potential  to  significantly  affect  protected  tribal 
resources, tribal rights, and Indian lands before decisions are made by the services. 

LAND USE 
Department of Transportation Act of 1966 (49 USC 303), Section 4(f) (formerly 49 USC 1651 (b)(2) and 

49 USC 1653f).   Protection of certain public lands and all historic sites was originally mandated 
in Section 4(f) of the 1966 Department of Transportation Act.   Public  law 90‐495  (amended  in 
1968) amended Section 4(f) to its most commonly known form.  In 1983, PL 97‐449 re‐codified 
the Act  from 49 USC 1651  to 49 USC 303.   Congress has amended  this Act  three other  times 
without  substantive  changes.    It  is  referred  to  as  Section  4(f)  in  the  Federal  Highway 
Administration  Environmental  Procedures  (23  CFR  772).    It  declares  a  national  policy  to 
preserve, where possible, “the natural beauty of the countryside and public park and recreation 
lands, wildlife and waterfowl refuges, and historic sites.”  It protects cultural resources that are 
on or eligible for the National Register of Historic Places. 
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Section 6(f)  (3)‐Land and Water Conservation Funds Act.   Section 6(f)(3) of the 1964 Land and Water 
Conservation Funds (L&WCF) Act requires that all property acquired or developed with L&WCF 
assistance  be maintained  perpetually  in  public  recreation  use.    Title  36,  Chapter  1,  Part  59 
describes post‐completion compliance responsibilities.  These responsibilities apply to each 6(f) 
property  regardless  of  the  extent  of  program  participation.    The  State  is  responsible  for 
compliance and enforcement of these provisions and to ensure consistency with the contractual 
agreement with the National Park Service. 

ENVIRONMENTAL JUSTICE 
EO 12898 Federal Actions to Address Environmental Justice  in Minority Populations and Low‐Income 

Populations  (1995).   Requires  federal agencies to  identify and address disproportionately high 
and adverse human health or environmental effects of their programs, policies, and activities on 
minority and  low‐income populations. The essential purpose of EO 12898  is to ensure the  fair 
treatment and meaningful involvement of all people regardless of race, color, national origin, or 
income with respect to the development,  implementation, and enforcement of environmental 
laws, regulations, and policies. 

AF Guidance, Interim Guide for Environmental Justice Analysis with the Environmental Impact Analysis 
Process  (November 1997).   Provides guidance  for  implementation of EO 12898  in relevant Air 
Force environmental impact assessments. 

EO  13045  Protection  of  Children  from  Environmental  Health  Risks  and  Safety  Risks  (1998).    This 
Executive Order directs federal agencies to identify and assess environmental health and safety 
risks that may disproportionately affect children. 
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APPENDIX G.  DRAFT EIS PUBLIC COMMENTS 
AND RESPONSES 
This appendix contains comments received from federal, state, and local agencies, the general public, 
and Native Americans during the public comment period for the Draft Powder River Training Complex 
Ellsworth Air Force Base, South Dakota Environmental Impact Statement (EIS).  The Notice of Availability 
for the Draft EIS (DEIS) appeared in the Federal Register on August 20, 2010. The Air Force encouraged 
public and agency representatives to provide oral and written comments during the public hearings or 
mail written comments on or before the comment period closing date of November 15, 2010.  By 
request, the comment period was reopened and extended to January 20, 2011.  

The Federal Aviation Administration (FAA) submitted inputs as a Cooperating Agency and in compliance 
with its Order on Procedures for Handling Airspace Matters. The Air Force has addressed FAA input in 
Appendix H, using a format similar to the public comment response process in this appendix.     

The Air Force received a broad variety of oral and written comments.  While all comments submitted 
were fully considered by the Air Force, only substantive comments were carried forward and responded 
to in this appendix. The Air Force addressed substantive comments in a collective fashion in order to 
harmonize interpretation of the inputs and address the inputs in a reasonably efficient manner. As 
discussed in the main body of the Final EIS (FEIS) (Chapter 2.12.1.1), non-substantive comments—to 
which the Air Force did not specifically respond—are generally considered those comments that express 
a conclusion, an opinion, or a vote for or against the proposal itself, or some aspect of it; that only state 
a position for or against a particular alternative; or that otherwise state a personal preference or 
opinion.  Public and agency comments received were taken into consideration by the Air Force in its 
decision-making process. The following presents the Air Force’s Comment and Response Process.  

1.1 COMMENT RECEIPT AND REVIEW  
Comment Receipt:  Comments on the DEIS included written correspondence via U.S. Mail (letters), 
faxes, or emails, and oral testimony received during the public comment period.  All comments received 
during that period are included in the Comments section. 

Comment Review: In accordance with 40 Code of Federal Regulations (CFR) 1503.4, comments were 
assessed and considered as follows: 

• Each letter or testimony was assigned a unique identification number.  All submitted comments 
and oral testimonies were then carefully read and reviewed.  

• Within each comment letter or testimony, substantive comments were identified and marked 
with brackets.  Three guidelines were used for determining substantive comments: 

1.  The comment questions the Proposed Action, conditions/location of an alternative, or other 
components of the PRTC action. 

2.  The methodology of the EIS (analysis and/or results) was questioned. 

3.  The use, adequacy, or accuracy of data was questioned. 

• The Air Force reviewed all the comments submitted. In some cases, comments addressing 
similar issues were assigned the same response.  If the same comment was repeated within the 
same letter or oral comments, it was bracketed the first time it appeared. 
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• Individually bracketed comments were assigned a number and assigned an appropriate 
response. These responses are organized by the primary resource area they address and 
consecutively by number.  The responses to comments appear in the Responses section of this 
volume. 

Comment Organization: The comment letters are printed in numerical order and are organized into 
three sections: 

• Written comments and submitted letters from Individuals and members of the general public – 
begin with 1000 

• Public hearing transcripts of oral testimonies – begin with 2000 

• Agency/Organization/Company letters – begin with 3000 

1.2 LOCATING COMMENTS 
A directory begins on page G-3 to locate commenters’ names.  As noted on the public displays, sign-in, 
comment forms, and copies of the DEIS and Executive Summary, providing your name in the EIS process 
meant that you understood that your name and comment would be made a part of the public record for 
this EIS.  An identification number was assigned to your comment letter and is labeled on the letter or 
next to your oral comments.  All comments are organized according to these comment numbers in the 
Comments section immediately following the directions.  

The directory provides an alphabetical listing by last name of those who commented.  Look for your last 
name and note the comment identification number in the fourth column.  This is a number that was 
assigned to your comment and is labeled on your letter or next to your oral comments. 

1.3 LOCATING RESPONSES TO COMMENTS 
Air Force responses to comments are located in the Responses section of this volume, immediately 
following the comment section (Section 1.8).  All substantive comments within each comment letter and 
oral comments from public hearings were assigned a response number, which are printed next to the 
brackets in the right margin of the page (Section 1.5).  Every bracketed comment has a corresponding 
response, designed to be read along with the comment it addresses.   Comment codes and responses 
are organized alphabetically by response code.   

The responses refer to both the DEIS and Final EIS (FEIS) documents, as appropriate.  For example, if the 
commenter suggests a deficiency in the Draft document, the response may refer to the DEIS for 
clarification.  If the FEIS includes amended information, including mitigations, the reader will be directed 
to that section of the FEIS. 

Public and agency involvement is an important part of the NEPA process, and all comments, whether 
bracketed or not, are taken into consideration by the Air Force in its decision-making process.
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1.4 ALPHABETICAL DIRECTORY FOR INDIVIDUAL LETTERS, AGENCY/ORGANIZATION/COMPANY 

LETTERS, AND PUBLIC HEARING TRANSCRIPTS 

1.4.1 ALPHABETICAL DIRECTORY FOR INDIVIDUAL LETTERS 

Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Above Shannon Rock Crow Agency MT 1078 NO-5 

Adams Dennis Mandan ND 1091 AM-12, SA-7 

Appleman Craig Broadus MT 1090 AM-8, AM-12, GE-1 

Atkinson Tom Bismarck ND 1071 NP-3 

Becker Upton F. Elgin ND 1068 GE-13, NP-1, NP-2, PN-2, SA-5, SO-2, SO-10 

Bell George Carson ND 1027 DO-3, SO-13 

Bertsch Brandon Carson ND 1029 DO-3, SO-13 

Bertsch Sheila Carson ND 1030 DO-3, SO-13 

Best Leslie Big Horn MT 1055 SA-9, SO-13 

Bierne Sister Kathleen Aberdeen SD 1052 GE-2, SA-14 

Bishop Warren North Platte NE 1107 AM-6, GE-11, GE-9, PN-2, SA-7, SO-7 

Blake Clark Belle Fourche SD 1119 BI-3, SO-1, SO-5, SO-15, SO-27 

Blank D.L. Whitefish MT 1003 GE-2, NO-5, PN-2, SA-27, SO-25 

Boehm Peggy Aberdeen SD 1052 GE-2, SA-14 

Bowers, Jr. James H. Broadus MT 1044 AM-3, AM-12, SA-1 

Brandner Sister Joan M. Aberdeen SD 1052 GE-2, SA-14 



 
 
 

 
 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

G
-4

 
A

p
p

e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Brooks Harold Eugene Bowman ND 1004 AM-12, GE-2, GE-5, GE-9, PN-2, SO-14 

Burdick Russell L.  Baker MT 1065 GE-2, PN-2, SA-7, SO-9 

Carlson Mike Glendive MT 1061 BI-1, CM-4, GE-1, LU-7 

Carter Charles Broadus MT 1010 BI-1, GE-1 

Castleberry Betty Jo and Fulton Ekalaka MT 1086 BI-4, GE-2, SA-5, SA-27, SO-1, SO-11 

Clark Michele A. Fort Yates ND 1077 GE-1, GE-11 

Clary Family Carson ND 1014 DO-3, SO-13 

Crosby Dean Bison SD 1075 GE-1 

Daml Sister Donata Aberdeen SD 1052 GE-2, SA-14 

DeCastro Edward A. Laramie WY 1093 GE-2, GE-3, GE-6, PN-2 

Dedic Barbara New Underwood SD 1002 BI-4, GE-2, PN-2, SA-9 

Dinstel Delbert Colstrip MT 1037 GE-2, LU-2, NO-5, PN-2, SA-7, SO-1, SO-7, SO-8, SO-9 

Doering Ray A. Litchfield MN 1057 GE-12 

Doherty Lisa Y.   1054 BI-4, EJ-2, GE-2, GE-9, EJ-2, SA-1, SA-5, SA-14 

Drayton Dennis R. Lemmon SD 1039 AM-5, BI-6, BI-7, GE-2, GE-7, EJ-1, LU-1, NO-4, NP-11, SA-7, SA-9, 
SA-14 

Drayton Dennis R. Lemmon SD 1074 LU-2, LU-3, NP-1 

Drayton Dennis    1076 EJ-1, LU-1, NP-2, SO-1 

Edinger Gequita Carson ND 1016 DO-3, SO-13 

Egan Bailey Forsyth MT 1085 GE-2, GE-3, PN-2 
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Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Ellison Dean and Lila Lemmon SD 1036 GE-2, GE-8 

Fisher Alex Rapid City SD 1114 DO-4, SO-2, SO-7 

Franklin Chuck   1089 GE-2 

Fruit Tracy Broadus MT 1007 AM-15, BI-4, GE-8, NO-10, SA-9, SA-17 

Fuchs Melodie Carson ND 1026 DO-3, SO-13 

Gay Glenn Broadus MT 1070 AM-12, SA-7 

Geraets Mary L. Aberdeen SD 1052 GE-2, SA-14 

Giese Janice K. Carson ND 1021 DO-3, SO-13 

Griffin William Rapid City SD 1069 GE-1, BI-1, SO-1 

Hamilton Jim Decker MT 1098 PN-2, SA-27, SA-28, SO-1, SO-13 

Harmon Roger Carson ND 1018 DO-3, SO-13 

Harmon Mary Jane Carson ND 1019 DO-3, SO-13 

Harrington Homer Ekalaka MT 1106 EJ-2, GE-2, LU-2, SA-5, SA-14, SA-19, SA-21, SO-13, SO-24, SO-25 

Hauge Patricia L. Leith ND 1025 DO-3, SO-13 

Hayes Francis J. Alzada MT 1041 GE-1, GE-9, SO-29 

Hintz Barbara Carson ND 1013 DO-3, SO-13 

Hoff Jody Richardton ND 1047 GE-2, SO-7 

Howard Lee Hysham MT 1102 PN-2, SA-1, SA-5 

Hurdle Joan  MT 1048 AQ-1 
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Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Iekel Penny Busby MT 1059 AM-12, BI-4, LU-2, PN-1 

Johnson Sister Annrita Aberdeen SD 1052 GE-2, SA-14 

Johnstone Jim Ekalala MT 1099 SO-13 

Jones James O. Hulett WY 1045 EJ-2, GE-2, LU-1, LU-2, NP-11, NO-5, PN-2, SA-5, SA-9, SA-14, SO-
1, SO-9 

Kammerer Marvin Rapid City SD 1104 GE-2, SA-14, SA-27, SO-1, SO-12 

Kammerer Marvin Rapid City SD 1105 GE-3, LU-3, SA-22, SO-22 

Kari Dennis Bison SD 1040 GE-1, GE-9 

Kelley Sister Verna Aberdeen SD 1052 GE-2, SA-14 

Kimbell Roy E. Spearfish SD 1066 AM-6, PN-5, SA-7, SA-11 

Knapp Rhonda Ekalaka MT 1109 AM-14, LU-1, LU-2, NO-5, PN-2, SA-5, SA-20, SO-13 

Kraemer Norma J. Deadwood SD 1058 AM-3, AM-6, GE-2, PN-2, PN-3, PN-6, SA-3, SA-5, SA-7, SA-11, 
SA-27, SO-10, SO-11, SO-14, SO-24 

LaBeau Lawrence O. San Angelo TX 1101 PN-2, PN-3, SA-5, SO-7, SO-12, SO-14 

LaBree Anna Elkalaka MT 1005 GE-2, SA-7, SO-2, SO-7, SO-11, SO-15, SO-17 

Lang Jerry Baker MT 1096 AM-14, BI-4, DO-4, GE-2, GE-11, NO-5, NP-1, PN-2, SA-3, SA-7, 
SA-19, SO-1, SO-2, SO-5, SO-6, SO-8, SO-13, SO-16, SO-17 

Lee Kenneth Sturgis SD 1073 AM-12, AQ-2, AQ-3, GE-2, PN-2, SA-3, SA-7, SO-1, SO-2, SO-3 

Lee Anita Sturgis SD 1083 BI-4, GE-8, SA-7, SO-2, SO-12 

Lewis Anthony Fort Yates ND 1072 GE-1, SA-20 

Lundberg Wayne R. Kettering OH 1115 BI-4, NO-3, SO-1 
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Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

MacPherson Jeanne Helena MT 1095 AM-6, SO-10 

McDowall Gene Carson ND 1033 DO-3, SO-13 

McEwen Dennis Broadus MT 1038 NO-2, SO-16 

McKenna, Jr. John J. Bozeman MT 1118 AM-6, AM-21, GE-2, PN-2, SA-7, SO-24 

Mehling Frank Baker MT 1094 AM-12, GE-2, LU-3, SA-19, SA-21, SO-2, SO-11, SO-12, SO-15  

Mekling Charlene Baker MT 1011 AM-12, BI-4, GE-2, LU-1, PN-2, SA-19, SA-21, SO-2, SO-11, SO-15 

Merriman Don  SD 1117 AM-14, NP-1, NP-8, SA-27, SO-13 

Metter Todd Carson ND 1032 DO-3, SO-13 

Moose Dwight and Kathleen Hulett WY 1062 GE-1, GE-9, LU-7 

Nelson Mary Recluse WY 1053 GE-2 

Nelson Larry Buffalo SD 1100 AM-4, BI-3, BI-5, SA-7, SA-9, SA-5, SA-6, SA-12, SA-13, SO-1, SO-
15, SO-16 

Norhton Dan Helena MT 1116 AM-6, GE-2, NP-8, SA-7, SO-7, SO-24 

Nostrano Olga I. Sheridan WY 1079 SA-14 

Ogle Kathy Mueller Cheyenne WY 1050 AQ-3, GE-2, LU-2, PN-2, SA-5, SA-6, SA-14, SA-27 

Olson Allen Box Elder SD 1082 AM-2, BI-2, CU-1, LU-2, NO-4, SA-5, SA-6, SA-17, SA-22, SO-1, 
SO-3, SO-17 

Ongstad Anne Whitman Robinson ND 1006 GE-2, SA-1, SO-8, SO-10 

Parker Charles Pacifica CA 1034 AM-1, AM-12, GE-2, PN-2, PN-3 

Parnell Mike Fort Smith MT 1056 AM-20, BI-4, GE-2, LU-2, NO-4, PN-2, PN-5, SO-1, SO-7, SO-9 
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Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Penfield Shane C. Lemmon SD 1113 BI-7, LU-1, LU-2, SA-27, SO-16 

Pierret Sister Kathleen Aberdeen SD 1052 GE-2, SA-14 

Pinnow Wanda Baker MT 1008 AM-12, SA-19, SA-21, SO-2, SO-11, SO-15, SO-16 

Power Greg, Maj Gen (Ret)  NC 1042 GE-1, GE-11, NO-10 

Quinn Sister Carol Aberdeen SD 1052 GE-2, SA-14 

Rath Michael Baker MT 1060 AM-3, AM-4, AM-21, SA-3, SA-7, SO-7, SO-10, SO-22 

Reder Monte Miles City MT 1080 GE-2, LU-2, SA-7 

Reynolds Sidney Miles City MT 1112 GE-9 

Richards David A. Sturgis SD 1035 GE-2, LU-3, SO-13 

Richards Duane Hammond MT 1092 BI-1, GE-1 

Richardson Lee Miles City MT 1081 SO-10 

Rieger Steve and Janelle Ismay MT 1111 AM-12, BI-4, GE-2, LU-1, LU-2, NO-2, PN-2, SA-7, SO-1, SO-13 

Ronning Kayleen Billings MT 1049 GE-2 

Rosencranz Bill and Ruth Spearfish SD 1087 GE-9 

Rosencranz Bill and Ruth Spearfish SD 1088 GE-9 

Rosenkrantz Jean Rapid City SD 1046 GE-2, GE-3, LU-2, PN-2, SA-26, SO-7 

Rusley J. Robert Baker MT 1043 BI-2, GE-2, LU-2, SA-5, SA-14, SA-15, SA-19, SO-1, SO-13, SO-16 

Rusley Wilma Baker MT 1063 BI-4, GE-2, GE-5, LU-1, PN-2, SA-5, SA-14, SA-19, SO-1, SO-5, SO-
10, SO-13, SO-14, SO-16 

Rusley Phillip and Lori Baker MT 1064 GE-3, NP-1, PN-2, PN-7 
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Individual Letters 

Last Name  First Name City State Letter # Comment Codes Applied 

Schlosser Jim D. Hulett WY 1097 BI-4, GE-9, GE-11, SO-13 

Schmid Sandra A. Carson ND 1015 DO-3, SO-13 

Schmid Michael Carson ND 1017 DO-3, SO-13 

Schmid John R. Mandan ND 1020 DO-3, SO-13 

Schmid John G. Carson ND 1024 DO-3, SO-13 

Simek Thomas Sun City West AZ 1001 CM-2, SO-1, SO-12, SO-13 

Simmers Joshua Mandan ND 1051 GE-2, GE-5, SO-1, SO-6, SO-7 

Swanda Antone Oshoto WY 1084 GE-2, PN-2, SA-5, SA-6, SO-1, SO-13 

Thom Loran Lemmon SD 1103 BI-4, LU-2, NO-2, SO-1, SO-13 

Tronstad Chad Baker MT 1009 AM-14, EJ-2, GE-2, GE-5, NP-1, NP-9, PN-2, SA-17, SO-1, SO-6, 
SO-9 

Viviano Pamela Hulett WY 1108 GE-2, EJ-2, LU-1, LU-2, NP-8, SA-5, SA-9, SA-10, SA-14, SA-27,  
SO-5, SO-9, SO-22 

Wash William Glenn Broadus MT 1012 AM-12, GE-2, NP-7 

Welander Terry D. Chisholm MN 1067 AM-9, AM-11, PN-2 

White Richard F. Minot ND 1110 GE-1, NO-10 

Wolfe Carol N. Newcastle WY 1120 No PRTC-related comments 

Zenker Cherie Carson ND 1022 DO-3, SO-13 

Zenker Alton Carson ND 1023 DO-3, SO-13 

Zenker Steven Carson ND 1028 DO-3, SO-13 

Zenker Brett  Flasher ND 1031 DO-3, SO-13 
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1.4.2 ALPHABETICAL DIRECTORY FOR PUBLIC HEARING TRANSCRIPTS 

Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Above Shannon Rock  Crow Agency MT 2111 LU-1, NO-5 

Abrahamson Pine Bowman County Commissioner Bowman ND 2040 SO-10 

Adams Fred Basin Electric Power 
Cooperative 

Bismarck ND 2062 AM-1, AM-3, AM-5, GE-2, SO-7 

Alke Debbie  Billings MT 2117 AM-5, GE-9, PN-2, SA-7, SO-6, 
SO-10, SO-24,  

Baldwin John  Miles City (aft) MT 2085 AM-12, NO-5, SA-1, SA-7, SO-13 

Bergerson Bob  Billings MT 2114 PN-3, PN-4, PN-6 

Bergslin Wade True Oil Company Gillette WY 2094 AM-27, AM-6, AM-19, GE-9, 
GE-11, NP-4, SA-7, SO-6, SO-7 

Blake Clark  Belle Fourche SD 2017 GE-2, NO-5, SO-11 

Bourland Gregg Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2140 NA-7, NA-9, SA-5, SA-20 

Bowman Bill Senator, District 39 Bowman ND 2039 GE-10 

Braun Doug  Billings MT 2120 GE-1, GE-9 

Bush Richard  Billings MT 2122 AM-27, GE-1, PN-2, SO-7 

Campbell John  Gillette WY 2095 AM-12, AM-20, AM-21, AM-22, 
NP-8, PN-2, SA-1, SA-3, SA-9, 
SO-5, SO-7, SO-24 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Capra Lawrence  Broadus MT 2065 GE-1, PN-1 

Carlson Kay  Billings MT 2112 NO-11 

Carsrud Jeff  Rapid City SD 2012 GE-1 

Carsrud Jeff Ellsworth Task Force Gillette WY 2098 GE-1, GE-11, PN-3, SO-24 

Cebulski Wade  Billings MT 2119 AM-21, GE-2, SA-7 

Cook Ardys Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2130 DO-7, LU-1, LU-6, NA-7, NP-8, 
NP-10 

Davila Matt  Fort Yates ND 2052 DO-1 

Dinstel Del  Hardin MT 2106 AM-12, AM-17, AM-25, GE-2, 
PN-2, PN-3, PN-6, SA-7, SO-1, 
SO-24 

Dinstel Sharon  Hardin MT 2110 NO-4, NO-5 

Dinstel Del  Billings MT 2113 LU-5, PN-2, PN-3, SA-7, SO-1, 
SO-9, SO-24 

Drayton Dennis  Bison SD 2032 LU-1, NP-1, NP-2, NO-5 

Drayton Dennis  Elgin ND 2050 EJ-1, LU-2, NP-2, NP-4, SO-1 

Drayton Mr.  Ekalaka MT 2083 CM-2, CU-3, GE-2, LU-1, NP-2, 
NP-4, NP-10, PN-2, PN-3,  

Drown Mr.  Bison SD 2038 GE-1, SO-17 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Duffield Willie  Baker MT 2076 DO-4, GE-2, GE-9, PN-2, SA-3 

DuPris Maynard Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2127 GE-2, GE-5 

Edwards Guy  Belle Fourche SD 2014 AM-5, AM-6, SO-9, SO-10, 

Edwards Guy  Belle Fourche SD 2022 AM-8, SA-7 

Egan Bailey Montana Community Airport 
Association 

Colstrip MT 2103 AM-3, AM-12, CU-3, LU-1, NA-2, 
NA-6, SA-3, SA-7, SA-14 

Ferguson Mike Aircraft Owners and Pilots 
Association 

Hardin MT 2109 AM-3, AM-12, AM-26, PN-2, SA-7, 
SA-26, SO-7 

Gilbert Linda  Buffalo SD 2025 AM-3, AM-4, SA-7, SA-12, SO-15 

Glen John  Billings MT 2123 GE-1, GE-9, NP-8, PN-3 

Goeres Georgene  Elgin ND 2047 GE-9, NP-3, PN-2, PN-3, 

Goodhouse Cedric  Fort Yates ND 2055 NA-4, NA-8 

Griffin William  Rapid City SD 2005 BI-1, GE-1 

Hammond Kate National Park Service, Little 
Bighorn Battlefield National 
Monument 

Hardin MT 2105 AM-24, CU-2, DO-2, LU-2, NO-2, 
SO-9 

Hauck William  Belle Fourche SD 2016 SA-10 

Hayes Frances  Broadus MT 2069 BI-1, GE-1, LU-7 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Heidgerken Robert  Rapid City SD 2008 GE-3, NO-1, NO-2, NO-3 

Helland David  Bowman ND 2042 AM-14, SA-1, SA-17 

Howard Mr.  Belle Fourche SD 2024 NP-1, PN-2 

In the Woods Bryce Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2124 AM-15, AM-17, CU-4, GE-2, NA-8, 
NA-9, NA-11, NA-13, NP-2, PR-1, 
SA-5, SO-25 

Ironshield George  Fort Yates ND 2056 NA-7, SA-14 

Jilek Ray Black Hills Airport Rapid City SD 2010 AM-3, AM-4, SA-7, SA-8, SO-5, 
SO-6 

Jilek Ray Black Hills Airport Belle Fourche SD 2020 AM-3, AM-7, AM-9, AM-11, SA-7, 
SA-11, SA-27, SO-6, SO-14 

Johnson Jim  Belle Fourche SD 2018 NO-6, NO-7, NO-8, SA-1, SA-7 

Johnson Gene  Belle Fourche SD 2021 BI-3, NO-5, SA-7, SO-1, SO-11 

Kammerer Marvin  Rapid City SD 2006 BI-2, BI-3, PN-2, PN-3, LU-3, SO-1, 
SO-4 

Kammerer Matthew  Rapid City SD 2011 GE-5, SO-1 

Kammerer Marvin  Billings MT 2116 AM-4, BI-2, BI-3, GE-6, LU-1, 
NO-11, NP-8, PN-3, SA-5, SA-14, 
SO-12, SO-14, SO-15, SO-17 

Keckler Kevin Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2141 NA-9, NP-8 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Kehler Kelly  Hardin MT 2107 AM-3, GE-2, NO-10, NP-3, SA-1, 
SA-5, SA-7, SA-10, SO-2, SO-9, 
SO-24 

Kinnischtzke Roger  Elgin ND 2046 GE-5, LU-5, PN-2, PN-3 

Kiper Cherril  Gillette WY 2097 GE-9, PN-1 

Kling Jerry Kling Ranch Elgin ND 2044 AM-15, BI-4, GE-8, GE-9, SO-6, 
SO-18 

Knife, Jr. Ted  Eagle Butte ND 2135 GE-2 

Krause Cody USDA Wildlife Services Bison SD 2028 SA-1 

Krutzfeldt Lewis  Miles City (eve) MT 2092 BI-2, GE-2, NO-5, PN-2, SA-5, 
SA-27, SO-1 

Lafferty Joe Mnikoju Tribe (Cheyenne River 
Sioux) 

Eagle Butte ND 2139 GE-2, GE-7, NA-6, NA-8 

Lane Bill  Baker MT 2071 AM-3, BI-2, GE-2, LU-2, NP-1, 
SA-5, SA-7, SO-1, SO-5, SO-6, 
SO-7, SO-9, SO-13, SO-16, SO-23, 
SO-24 

Lane Tom  Miles City (aft) MT 2086 PN-2, SO-13, SO-14 

Lane Bill  Miles City (eve) MT 2091 AM-1, AM-12, GE-2, GE-11, SA-7, 
SO-1, SO-13, SO-16 

Langerud Darin North Dakota Atmospheric 
Resource Board 

Bowman ND 2041 AM-12, AM-13, GE-11, SA-15, 
SA-16, SO-28 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Lannine Danny  Broadus MT 2066 AM-4, AM-14, AM-17, NP-7, SA-1 

Larson Gary U.S. Department of Agriculture 
Wildlife Services Program 

Bismarck ND 2063 AM-3, SA-1, SA-7, SA-14, SO-5 

Larson Jack  Miles City (eve) MT 2093 BI-4, CU-2, GE-2 

LeBeau DeAnna Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2125 NP-1, SA-5 

LeBeau Robin Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2126 DO-7, GE-2, NA-9 

LeBeau Ryman Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2129 GE-2, NA-7 

LeBeau Marcella  Eagle Butte ND 2138 GE-2 

LeCompte Dixie  Eagle Butte ND 2133 GE-2, PR-1 

Lee Anita  Rapid City SD 2004 SO-1, SO-2, SO-3, SO-7, SO-8 

Lee Anita  Belle Fourche SD 2015 GE-7, GE-8, SO-1, SO-2, SO-9, 
SO-12, SO-13 

Lee Anita  Bison SD 2031 GE-7, GE-8, SO-1, SO-2, SO-12, 
SO-13 

Lee Chuck Fallon County Baker MT 2077 AM-3, EJ-2, LU-2, PN-2, SA-16, 
SA-20, SA-21 

Lee Sharon Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2131 GE-2, NA-9  
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Lensegrav Les  Bison SD 2033 GE-2, LU-1 

Lensegrav Dave  Bison SD 2036 BI-4, SA-14, SA-27, SO-1 

Lien Chris Ellsworth Task Force Rapid City SD 2002 GE-1 

Lifto Patrick Montana Pilots Association Miles City (eve) MT 2089 AM-8, AM-20 

Lubnau Tom  Gillette WY 2100 AM-12, BI-3, GE-5, GE-9, PN-2, 
SA-6, SO-18, SO-27 

Maas Ms.  Belle Fourche SD 2023 BI-4, NO-5 

Maher Dan  Elgin ND 2049 SA-5, SO-12 

Mastrangelo Phil U.S. Department of Agriculture 
Wildlife Services Program 

Bismarck ND 2061 SA-7, SO-15  

McDowell Don  Broadus MT 2070 GE-5 

McFarland Liz  Billings MT 2121 BI-2, DO-1, GE-2, GE-10, LU-9, 
PN-2, PN-3, SA-1, SA-5, SA-26, 
SO-1 

McLaughlin Jeff  Fort Yates ND 2058 GE-2, NA-7, NA-8 

McNaney Dave  Colstrip MT 2104 PN-4, SA-7 

Meggers Roger Baker Municipal Airport Baker MT 2072 AM-4, AM-12, AM-17, GE-2, GE-9, 
GE-10, NP-5, NP-8, PN-5, SA-1, 
SA-7, SA-16, SA-21, SO-7, SO-10, 
SO-17, SO-25 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Meggers Darin  Baker MT 2073 AM-3, SA-7, SA-9, SA-19, SO-5, 
SO-6, SO-7, SO-10, SO-26 

Mirehouse James Ellsworth Task Force Rapid City SD 2003 GE-1, PN-1 

Nash Dennis  Bison SD 2037 AM-9 

Nelson Merrill USDA Wildlife Services Rapid City SD 2001 SA-1 

Nelson Larry  Buffalo SD 2026 BI-3, BI-5, CM-1, SA-12, SA-13, 
SO-15,  

Newpower Scott  Billings MT 2118 AM-6, AM-21 

Nieme David  Buffalo SD 2027 SO-16 

Olson Allen  Rapid City SD 2009 AM-2, CU-1, GE-4, GE-6, NO-4, 
SA-5, SA-6 

Parnell Mike  Hardin MT 2108 CM-3, GE-2, LU-2, NP-3, SO-1, 
SO-7, SO-9 

Patterson John  Billings MT 2115 AM-12, SA-9 

Petik Jerry  Bison SD 2034 AM-3, AM-12, GE-9, PN-3 

Pittman Darrel EAA, NOPA, CAP Bismarck ND 2060 AM-5, AM-12, 

Ranum Deb Fallon County Commission Baker MT 2082 GE-2, SA-14, SO-1, SO-9 

Raper Bob  Miles City (aft) MT 2087 AM-12, AM-19, GE-1 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Rebenitsch Ron Basin Electric Power 
Cooperative 

Bismarck ND 2064 NP-6, SO-17 

Reichert Ross  Bison SD 2030 LU-2, NO-5, SO-15 

Reinhold Larry  Rapid City SD 2013 LU-1, LU-2, SA-9, SO-1 

Reyna Petra  Fort Yates ND 2057 BI-6, CU-2, NP-5, NA-7, SA-14, 
SO-18 

Reynolds Sidney B., Capt (ret. 
Army) 

 Miles City (aft) MT 2088 GE-9 

Richardson Lee Montana Pilots Association Miles City (eve) MT 2090 GE-2, SO-10 

Rieger Donald Fallon County Commission Baker MT 2074 BI-3, GE-5, LU-8, NP-4,  SA-5, 
SA-19, SA-23, SO-10, SO-17 

Rusley J. Robert  Baker MT 2078 SO-1, SO-11, SO-13, SO-16  

Russell Scott Crow Nation Crow Agency MT 2142 CU-4, GE-9 

Schaaf Rodney  Bowman ND 2043 AM-3, DO-4, NP-2, SO-5 

Schlosser Demarest  Broadus MT 2067 GE-3, LU-2, NO-5 

Schwietert David, Dr.  Rapid City SD 2007 AM-1, AM-3, SA-2, SA-3, SA-4, 
SO-7 

Sikorski Wade  Baker MT 2079 BI-4, SA-9, SO-17 

Simmers Bob Bismarck Aero Center, 
Bismarck Airport 

Bismarck ND 2059 AM-12, AM-16, SA-1, SA-18, SO-2, 
SO-5, SO-10, SO-17, SO-22, SO-30 



 
 

 
 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

A
p

p
e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

G
-1

9
 

 

Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Smith John  Broadus MT 2068 AM-3, GE-9, NP-3, SA-7 

Snyder Val  Sheridan WY 2101 NO-9, NP-9, PN-2, SA-14, SA-27, 
SA-28, SO-1, SO-6, SO-14, SO-17 

Soulek Paul South Dakota Aviation 
Association 

Belle Fourche SD 2019 SA-7 

Stewart Dan Grant County Commission Elgin ND 2048 GE-9, LU-1, LU-3, PN-2, SO-12, 
SO-13 

Stoltz Frank  Miles City (aft) MT 2084 SA-1, SA-24, SA-26, SA-27 

Taken Alive Jesse Standing Rock Tribal 
Government 

Fort Yates ND 2053 CM-3, CU-2, GE-2, NA-1, NA-3, 
NA-4, NA-5, NA-6, NA-8 

Thompson Frank  Eagle Butte ND 2137 NA-9 

Tronstad John  Baker MT 2080 GE-2, LU-2, SA-1, SA-22, SO-1, 
SO-18 

Tunby Randy  Baker MT 2081 AM-1, AM-12, SA-7, SO-15, SO-16 

Twedt Dennis Baker Municipal Airport Baker MT 2075 AM-14, NP-9, PN-5, SA-7 

Unhoch Bill  Sheridan WY 2102 PN-2, PN-5, SO-1, SO-24 

Uses the Knife, Jr. Raymond  Eagle Butte ND 2136 GE-1, GE-9 

Vance Steve Cheyenne River Sioux Tribe Eagle Butte ND 2143 LU-9, NA-5, NA-7 

Vig Dwayne C.  Bison SD 2029 GE-5, SA-5, SO-1 
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Comments From Public Hearing Transcripts 

Last Name  First Name Agency Hearing Location State Letter # Comment Codes Applied 

Von Flatern Michael  Gillette WY 2096 AM-1, AM-5, SA-7, SA-25, SO-6, 
SO-7 

Waddell Holly  Bison SD 2035 LU-2, LU-3, SA-5, SA-7, SA-14, 
SO-17 

Walters Bob Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2132 DO-7, GE-2, LU-3, NA-4, NA-9, 
NP-2 

Wegher Linda  Gillette WY 2099 BI-4, LU-1, SA-5, SA-14, SO-10 

Weishaar Shawn  Elgin ND 2045 CM-2, GE-9, LU-2, LU-4, NO-10, 
SO-1, SO-2, SO-17, SO-19, SO-20, 
SO-21, SO-22 

Weishaar Ben  Elgin ND 2051 AM-1, SA-10 

White Bull Merrie Miller Cheyenne River Sioux Tribal 
Council 

Eagle Butte ND 2128 EJ-2, GE-2, PN-2 

Widow Edward  Eagle Butte ND 2134 AM-30, GE-9, PN-2,  

Young Phyllis  Fort Yates ND 2054 GE-2, GE-7, NA-4, NA-7 
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1.4.3 ALPHABETICAL DIRECTORY FOR AGENCY/ORGANIZATION LETTERS 

Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

Adams County Nelson Howard Hettinger ND 3011 GE-2, LU-2, SA-9 

Air Dakota Flite Inc. Lindquist Charles Q. Hettinger ND 3004 GE-2, SA-7, SA-8, SO-2, SO-5, 
SO-6, SO-17, SO-26 

Aircraft Owners and Pilots 
Association 

Kramer Thomas E. Frederick MD 3052 AM-5, AM-6, AM-12, AM-26, 
GE-2, GE-11, PN-5, SA-5, 
SA-7, SA-16, SA-26, SO-5, 
SO-7, SO-8, SO-10, SO-26 

Alaska Airlines Beck Gary Seattle WA 3050 GE-2, GE-11, SA-3, SO-7, 
SO-8 

Allegiant Air Hanson E. Keith Las Vegas NV 3005 GE-2, SA-1, SA-7, SO-7, SO-8, 
SO-10 

American Airlines Osborne Jeffrey B. DFW Airport TX 3078 GE-2, GE-14, SO-7, SO-22 

Aviation Organizations of Montana Cebulski Wade Seeley Lake MT 3051 GE-2, SA-7, SO-7, SO-22 

Baker Municipal Airport 
Commission 

Meggers Roger Baker MT 3012 AM-3, AM-4, AM-21, BI-3, 
GE-2, NP-1, NP-9, PN-2, 
PN-5, PR-1, SA-7, SA-10, 
SO-1, SO-5, SO-10, SO-22, 
SO-26 

Basin Electric Power Cooperative Adams Fred E. Bismarck ND 3025 AM-1, AM-3, AM-5, AM-12, 
GE-2, NP-8, PN-7, SA-5, 
SA-7, SO-7, SO-22 

Basin Electric Power Cooperative Rebenitsch Ron Bismarck ND 3047 NP-6 

Basin Electric Power Cooperative Harper Ronald R. Bismarck ND 3053 AM-3, AM-5, GE-11 
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

Big Horn River Alliance Harris Hale Fort Smith MT 3080 AM-4, AM-20, BI-4, GE-2, 
LU-1, LU-2, NO-4, PN-2, 
PN-4, PN-5, SO-1, SO-9, 
SO-10 

Bismarck Aero Center Simmers Bob Bismarck ND 3026 AM-12, AM-16, AM-31, 
LU-4, SA-15, SA-18, SA-19, 
SO-5, SO-7, SO-8, SO-9 

Bismarck Airport Haug Gregory B. Bismarck ND 3054 AM-3, AM-5, AM-12, GE-2, 
SA-1, SA-3, SA-7, SO-5, SO-6, 
SO-7, SO-8, SO-10, SO-11, 
SO-17 

Bowman County Auditor Tivis Sandra K. Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Commissioners Bowman Bill Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Commissioners Braaten Rick Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Commissioners Steiner Kenneth Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Commissioners Abrahamson Pine Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Commissioners Brackel Lynn Bowman ND 3001 DO-4, SO-6, SO-10 

Bowman County Development 
Corporation 

Alderson Ashley Bowman ND 3044 AM-5, LU-2, NP-3, SA-16, 
SO-17 

Bowman North Dakota Airport 
Board 

  Bowman ND 3057 DO-4, DO-5, SO-10 

BP Wind Energy Folks Larry Houston TX 3007 GE-11, SO-17 
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

Bureau of Land Management, 
Miles City Field Office 

Raper M. Elaine Miles City MT 3056 AM-3, AM-12, AM-27, 
AM-33, CM-2, DO-2, GE-2, 
GE-11, NP-10, PN-2, SA-1, 
SA-4, SA-5, SA-19, SA-27 

Bureau of Land Management, 
Wyoming High Plains District 

Connolly Stephanie Casper WY 3055 AM-12, GE-1, SA-5 

Carter County Board of 
Commissioners 

Courtney Jim Ekalaka MT 3009 AM-3, GE-1, LU-7 

Carter County Board of 
Commissioners 

Loehding Bill Ekalaka MT 3009 AM-3, GE-1, LU-7 

Carter County Board of 
Commissioners 

Rosencranz Steve Ekalaka MT 3009 AM-3, GE-1, LU-7 

Carter County Sheriff Jardee Rusty Ekalaka MT 3046 GE-9 

City of Lemmon Pinnow Neal Lemmon SD 3014 EJ-2, GE-7, PN-2, SA-5, SO-1, 
SO-8, SO-17  

City of Minot Zimbelman Curt Minot ND 3015 GE-1, GE-9 

City Service Valcon Burlison Breezy Kalispell MT 3058 AM-11, AM-26, SA-7, SO-5 

Crook County Land Use Planning & 
Zoning Commission 

Whalen Jeanne Sundance WY 3008 GE-11, NO-10, SA-5, SA-19, 
SO-6, SO-17, SO-22 

Dakota Rural Action James Frank Brookings SD 3002 BI-5, PN-4, SA-5, SO-2, 
SO-12, SO-13  
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

Dakota Rural Action Waddell Holly Brookings SD 3048 LU-1, NO-5, NP-3, NP-10, 
SA-5, SA-14, SA-16, SO-1, 
SO-7, SO-17 

Delta Airlines Cass Lorne Atlanta GA 3059 AM-12, GE-2, PN-5, SO-7 

Dickinson Theodore Roosevelt 
Regional Airport 

Remynse Matthew Dickinson  ND 3036 GE-2, SO-5, SO-8, SO-10, 
SO-22 

Eagle Aviation Jilek Ray A. Spearfish SD 3061 AM-3, AM-4, AM-6, AM-11, 
AM-21, AM-26, SA-7, SA-11, 
SO-5, SO-7, SO-10, SO-22 

Ellsworth Task Force Lien Chris Rapid City SD 3013 GE-1, GE-9, GE-11 

Essential Air Service Task Force Rabenberg John Fort Peck MT 3063 AM-6, GE-2, SO-5, SO-6, 
SO-7 

Executive Air Taxi Corporation Vetter Paul Bismarck ND 3020 GE-2, SA-19, SO-5, SO-8, 
SO-10 

Fallon County Commission Randash William Baker MT 3010 BI-4, GE-2, LU-2, SA-7, SO-7, 
SO-17 

Fallon County Commission Ranum Deb Baker MT 3010 BI-4, GE-2, LU-2, SA-7, SO-7, 
SO-17 

Fallon County Commission Rieger Donald Baker MT 3010 BI-4, GE-2, LU-2, SA-7, SO-7, 
SO-17 

Fallon County Commission Randash William L. Baker MT 3045 PN-1, SO-10 

Grant County JDA Dart Luann Elgin ND 3049 AM-1, AM-27, SA-19, SA-24, 
SO-17 

Harding County Glines Kathy Buffalo SD 3021 AM-4, AM-12, PN-4 
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

International Association of 
Natural Resource Pilots 

Faught Jeff Bismarck ND 3022 GE-2, SA-7, SO-8 

Lantis Enterprises, Inc. Lantis Travis Spearfish SD 3064 AM-3, AM-26, NO-5, NO-11, 
SA-5, SA-7, SA-26, SO-7, 
SO-8, SO-9, SO-10, SO-12, 
SO-13, SO-22 

Lawrence County Commissioners Douglas Connie H. Deadwood SD 3023 AM-3, AM-4, AM-6, AM-7, 
AM-21, SA-7, SO-9, SO-10, 
SO-22 

Minot Area Chamber of Commerce Kramer Brekka Minot ND 3016 GE-1, NO-10, PN-2 

Minot Area Chamber of Commerce MacMartin L. John Minot ND 3016 GE-1, NO-10, PN-2 

Minot Area Chamber of Commerce Carlson Bruce Minot ND 3017 GE-1, NO-10, PN-2 

Montana Airport Managers 
Association 

Ploehn Kevin  MT 3065 AM-3, GE-3, SA-9, SO-7, 
SO-9, SO-24 

Montana Department of 
Transportation 

Lynch Jim Helena MT 3028 AM-3, AM-4, AM-5, PN-2, 
PN-5, SA-7, SO-7 

Montana Department of 
Transportation 

Alke Debbie Helena MT 3066 NP-5 

Montana Historical Society Warhank Josef J. Helena MT 3031 CU-2 

Montana Pilot’s Association, Inc. Cebulski Wade Helena MT 3067 GE-2 

Mott Airport Authority Kelsch Rex J. Mott ND 3027 GE-1 

National Business Aviation 
Association, Inc. 

Lamond, Jr. Robert G. Washington DC 3024 AM-3, GE-9, PN-3, SO-22 
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

North Dakota Aeronautics 
Commission 

  Bismarck ND 3043 AM-5, DO-4, DO-5, GE-8, 
NA-2, SA-15, SA-18, SO-1, 
SO-5, SO-7, SO-9, SO-13, 
SO-15, SO-26, SO-28 

North Dakota Atmospheric 
Resource Board 

Langerud Darin Bismarck ND 3006 AM-13, GE-11, SA-16, SO-28 

North Dakota Business Aviation 
Association 

Simmers Jonathan P. Bismarck ND 3068 SA-19, SO-5, SO-8 

North Dakota Farm Bureau Aasmundstad Eric Fargo ND 3035 BI-4, EJ-2, GE-2, SA-5, SO-13 

North Dakota Game and Fish 
Department 

Faught Jeff Bismarck ND 3042 GE-2, SA-8 

North Dakota Stockmen’s 
Association 

Schmidt Jason Bismarck ND 3041 BI-4, CM-2, LU-2, SA-5, SA-7, 
SO-13 

Northern Cheyenne Tribe 
Administration 

Spang Leroy A. Lame Deer MT 3079 AQ-5, AQ-6, AQ-7, BI-4, EJ-2, 
GE-2, LU-5, LU-9, NA-4, 
NA-10, NO-5, NO-9, SA-1, 
SA-5, SA-6, SO-6, SO-10 

Powder River Board of County 
Commissioners 

McDowell Don Broadus MT 3070 AM-3, GE-5, SA-19, SO-2, 
SO-9, SO-12, SO-15, SO-17 

Powder River Board of County 
Commissioners 

Thompson Les Broadus MT 3070 AM-3, GE-5, SA-19, SO-2, 
SO-9, SO-12, SO-15, SO-17 

Powder River Board of County 
Commissioners 

Traub Ray Broadus MT 3070 AM-3, GE-5, SA-19, SO-2, 
SO-9, SO-12, SO-15, SO-17 

PPL Montana Neumiller William L. Billings MT 3040 AM-12 



 
 

 
 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

A
p

p
e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

G
-2

7
 

 

Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

Recreational Aviation Foundation McKenna, Jr. John Bozeman  MT 3003 AM-3, PN-2, SA-7, SA-9, 
SO-10 

South Dakota Public Utilities 
Commission 

Hanson Gary Pierre SD 3030 GE-9, SO-17 

South Dakota Public Utilities 
Commission 

Johnson Dustin Pierre SD 3030 GE-9, SO-17 

South Dakota Public Utilities 
Commission 

Kolbeck Steve Pierre SD 3030 GE-9, SO-17 

South Dakota Stock Growers 
Association 

Nachtigall Margaret Rapid City SD 3039 AM-12, BI-3, GE-2, LU-1, 
PN-4, SA-5, SA-7, SO-2, 
SO-15 

South Dakota Wind Energy 
Association 

Wegman Steve Pierre SD 3029 SO-17 

Standing Rock Sioux Tribe Murphy Charles W. Fort Yates ND 3071 BI-4, GE-9, NA-4, NA-5, 
NA-6, NA-12, PN-4, PN-5, 
SA-5 

Standing Rock Sioux Tribe Murphy Charles W. Fort Yates ND 3072 NP-5 

State Historical Society of North 
Dakota 

Paaverud, Jr. Merlan E. Bismarck ND 3069 CU-2, LU-2, NO-2 

State of South Dakota Rounds M. Michael Pierre SD 3019 GE-1 

State of South Dakota Rounds M. Michael Pierre SD 3034 GE-1 

Sundown Ranches Home Owners 
Association 

Evans Scott Upton WY 3038 GE-1 
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Agency Comments 

Agency Last Name First Name City State Letter # Comment Codes Applied 

True Drilling Company Bergslien Wade Casper WY 3033 AM-1, GE-2, SO-7, SO-17, 
SO-22 

True Drilling Company Campbell John Casper WY 3073 AM-12, NP-7, SA-3, SO-7, 
SO-14 

True Drilling Company Bergslien Wade Casper WY 3081 AM-6, SO-6, SO-7 

U.S. Congress Lummis Cynthia M. Cheyenne WY 3032 GE-12 

U.S. Department of the Interior, 
Office of Environmental Policy and 
Compliance 

Stewart Robert F. Denver CO 3060 AM-24, BI-4, BI-6, BI-8, BI-9, 
CM-2, CU-2, DO-2, DO-5, 
GE-2, GE-11, GE-15, LU-2, 
LU-9, NA-4, NO-2, NO-4, 
SA-5, SA-13 

U.S. Environmental Protection 
Agency, Region 8 

Svoboda Larry Denver CO 3062 DO-6, GE-16, PN-7, SA-5 

United Airlines Stull Timothy L. Elk Grove Il 3037 AM-21, AQ-4, GE-11, GE-14, 
SO-7, SO-22 

University of North Dakota 
Aerospace 

Taylor Benjamin Grand Forks ND 3077 AM-6, AM-21, PN-3 

USDA, Forest Service, Custer 
National Forest 

Erickson Mary C. Billings MT 3074 AM-1, AM-12, AM-32, BI-9, 
CU-2, LU-5, NO-2, SA-5, 
SA-13, SA-19, SO-6 

Verendrye Electric Cooperative Hauck Randy Velva ND 3018 GE-1, PN-2 

Weather Modification 
Incorporated 

Ahlness Hans Fargo ND 3075 AM-13, SA-1, SA-3, SA-15, 
SA-19, SO-28 

Wyoming State Historic 
Preservation Office 

Laughlin John P. Cheyenne WY 3076 NP-10 

 



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses G-29 

1.5 INDIVIDUAL LETTERS 
 

Scanned copies of individual letters, bracketed for comment responses are provided in this section. 

  



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-30



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-31



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-32



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-33



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-34



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-35



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-36



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-37



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-38



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-39



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-40



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-41



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-42



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-43



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-44



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-45



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-46



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-47



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-48



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-49



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-50



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-51



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-52



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-53



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-54



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-55



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-56



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-57



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-58



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-59



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-60



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-61



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-62



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-63



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-64



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-65



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-66



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-67



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-68



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-69



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-70



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-71



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-72



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-73



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-74



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-75



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-76



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-77



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-78



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-79



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-80



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-81



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-82



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-83



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-84



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-85



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-86



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-87



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-88



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-89



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-90



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-91



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-92



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-93



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-94



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-95



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-96



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-97



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-98



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-99



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-100



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-101



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-102



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-103



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-104



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-105



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-106



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-107



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-108



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-109



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-110



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-111



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-112



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-113



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-114



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-115



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-116



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-117



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-118



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-119



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-120



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-121



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-122



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-123



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-124



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-125



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-126



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-127



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-128



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-129



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-130



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-131



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-132



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-133



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-134



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-135



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-136



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-137



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-138



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-139



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-140



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-141



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-142



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-143



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-144



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-145



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-146



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-147



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-148



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-149



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-150



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-151



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-152



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-153



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-154



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-155



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-156



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-157



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-158



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-159



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-160



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-161



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-162



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-163



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-164



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-165



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-166



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-167



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-168



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-169



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-170



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-171



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-172



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-173



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-174



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-175



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-176



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-177



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-178



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-179



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-180



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-181



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-182



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-183



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-184



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-185



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-186



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-187



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-188



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-189



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-190



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-191



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-192



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-193



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-194



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-195



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-196



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-197



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-198



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-199



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-200



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-201



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-202



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-203



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-204



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-205



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-206



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-207



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-208



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-209



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-210



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-211



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-212



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-213



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-214



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-215



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix G Draft EIS Comments and Responses 

 

G-216



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix G Draft EIS Comments and Responses  

   

G-217



Final 
November 2014 

 

 Powder River Training Complex EIS 
G-218 Appendix G Draft EIS Comments and Responses 

1.6 PUBLIC HEARING TRANSCRIPTS 
Bracketed scans of public hearing transcripts, as applicable, for the following hearings are provided in 
this section. Note that the general introductory language by the Air Force was nearly identical at each 
hearing and so only the first hearing’s full transcript is provided in its entirety in this section; for 
subsequent hearings, only the public comment portion of the transcript is provided here. 

*Indicates Native American consultation and/or hearing took place on tribal land 

1.6.1 SEPTEMBER 14, 2010 IN RAPID CITY, SD  
See page G-220 

1.6.2 SEPTEMBER 15, 2010 IN BELLE FOURCHE, SD 
See page G-276 

1.6.3  SEPTEMBER 16, 2010 IN SUNDANCE, WY (NO PUBLIC 
COMMENTS) 

No public comments were received. 

1.6.4 SEPTEMBER 17, 2010 IN BUFFALO, SD 
See page G-298 

1.6.5 SEPTEMBER 20, 2010 IN BISON, SD 
See page G-310 

1.6.6 SEPTEMBER 21, 2010 IN DICKINSON, ND (NO PUBLIC 
COMMENTS) 

No public comments were received. 

1.6.7 SEPTEMBER 22, 2010 IN BOWMAN, ND 
See page G-335 

1.6.8 SEPTEMBER 23, 2010 IN ELGIN, ND 
See page G-348 

1.6.9 *SEPTEMBER 27, 2010 IN FORT YATES, ND 
See page G-369 

1.6.10 SEPTEMBER 28, 2010 IN BISMARCK, ND 
See page G-408 

1.6.11 OCTOBER 12, 2010 IN BROADUS, MT 
See page G-430 
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1.6.12 OCTOBER 13, 2010 IN BAKER, MT 
See page G-440 

1.6.13 OCTOBER 14, 2010 IN EKALAKA, MT 
See page G-484 

1.6.14 OCTOBER 15, 2010 IN MILES CITY, MT (AFTERNOON) 
See page G-495 

1.6.15 OCTOBER 15, 2010 IN MILES CITY, MT (EVENING) 
See page G-509 

1.6.16 OCTOBER 18, 2010 IN GILLETTE, WY 
See page G-520 

1.6.17 OCTOBER 19, 2010 IN SHERIDAN, WY 
See page G-550 

1.6.18 OCTOBER 20, 2010 IN COLSTRIP, MT 
See page G-560 

1.6.19 OCTOBER 22, 2010 IN HARDIN, MT 
See page G-570 

1.6.20 * OCTOBER 25, 2010 IN CROW AGENCY, MT 
See page G-597 

1.6.21 OCTOBER 26, 2010 IN BILLINGS, MT 
See page G-607 

1.6.22 * DECEMBER 7, 2010 IN LAME DEER, MT 
No public comments were received. 

1.6.23 * DECEMBER 9, 2010 IN EAGLE BUTTE, ND 
See page G-648 
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1.7 AGENCY/ORGANIZATION/COMPANY LETTERS 
 

Bracketed scans of agency, company, and other organization letters, as applicable, are provided in this 
section. 
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1.8 RESPONSES TO COMMENTS 
 

The following comment codes are used in the preparation of the Comment Response Matrix provided in 
Table 1.8–1. 

AM = Airspace Management EJ = Environmental Justice PN = Purpose and Need 

AQ = Air Quality GE = General PR = Physical Resources 

BI = Biological Resources LU = Land Use SA = Safety 

CM = Cumulative NA = Native American SO = Socioeconomics 

CU = Cultural Resources NO = Noise    

DO = Description of Proposed 
Action and Alternatives 

NP = National Environmental 
Policy Act 

   

 

 



 

 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

A
p

p
e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

G
-8

7
7

 
 

Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

AM = Airspace Management 

AM-1 1034, 2007, 2051, 2062, 
2081, 2096, 3025 3033, 
3049,   3074 

Concern about coordination between the Air 
Force and the FAA for the recall of military 
aircraft from the airspace as necessary in a 
timely manner.  

As explained in DEIS and the FEIS Section 1.5, the FAA is a 
cooperating agency and will make decisions regarding airspace 
establishment.  FEIS Section 2.3.1 describes mitigations 
associated with the scheduling of the airspace.  The Air Force 
will establish procedures acceptable to the FAA to recall military 
aircraft from the airspace prior to the Air Force operating in the 
proposed Low MOAs.   Military aircraft would be recalled in a 
timely manner for a number of reasons such as IFR arrivals and 
departures to airports within the airspace, as well as to support 
emergencies.    

AM-2 1082, 2009  Concern about impacts from increases in 
military air traffic from Ellsworth AFB to the 
proposed airspace.   

As described in FEIS Section 2.5.2, the increased size availability 
of a local training airspace would allow an increase in training 
activity; however, total flight operations would not be expected 
to exceed those analyzed and published (12,000) in the 2008 
Ellsworth AFB Air Installation Compatible Use Zone (AICUZ) 
Study, which is available on the Ellsworth AFB website 
(http://www.ellsworth.af.mil/shared/media/document/AFD-
090428-076.pdf).  

AM-3 1044, 1058, 1060, 2007, 
2010, 2020, 2025, 2034, 
2043, 2062, 2063, 2068, 
2071, 2073, 2077, 2091, 
2103, 2107, 2109, 3003, 
3009, 3012, 3023, 3024, 
3025, 3028, 3053, 3054, 
3056, 3061, 3064, 3065, 
3070 

Concern for the lack of radio and radar 
coverage and communication.  Can the Air 
Force work with the FAA to place radio and 
radar equipment?  Concern regarding the 
uncertainty of low-level flights. 

FEIS Section 4.1 acknowledges the limitations of radio 
communication and radar coverage within the airspace. FEIS 
Section 2.3.1 describes the scheduling of the airspace. The Air 
Force acknowledges that limited radio and navigation coverage 
exists in many of the areas proposed for the PRTC and is 
committed to not schedule low MOAs until adequate 
communication to withdraw a training aircraft is established. To 
partially address this concern, the Air Force will coordinate with 
FAA to establish procedures to announce to other aircraft when 
military aircraft enter or exit training airspace below 12,000 feet 
MSL and to monitor other aircraft transmissions when operating 
below 12,000 feet MSL during non-LFE training.  The Air Force 
and FAA will continue coordination to enhance the situational 
awareness of aircraft operators as to whether PRTC low altitudes 
MOAs (airspace below 12,000 feet MSL) are active.  This may 
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Code Letter/Transcript Number Description Response 

include practices for use of existing data, equipment, and 
procedures as well as integration of advancements in software 
and/or equipment. 

AM-4 1060, 1100, 2010, 2025, 
2066, 2072, 2116, 3012, 
3021, 3023, 3028, 3061, 
3080 

Concern that not all of the airports and airfields 
are identified in the Draft EIS-particularly the 
Black Hills Airport.  Concern that not all of the 
registered aircraft are accounted for in the 
Draft EIS data and that not all of the flights are 
accounted for in the analysis.   

FAA sectional aeronautical charts for Cheyenne and Billings, 
which encompass the proposed airspace, were used to identify 
public airports and private airfields under the proposed airspace. 
Airports or airfields which were not recognized on FAA charts 
are not included in the analysis. DEIS Section 3.1 included public 
airports, including the Black Hills Airport, and private airfields.  
Airport operations reported to the FAA are included in the 
impact analysis.   

AM-5 1039, 2014, 2117, 2060, 
2062, 2096, 3025, 3028, 
3043, 3044, 3052, 3053, 
3054 

Concern that the airspace will impact airport 
access and the setback distances are not 
adequate to support major airports on the edge 
of the airspace.  Suggestions to expand the 
setback distances or apply setback distances to 
airports under the airspace.  

FEIS Section 2.3.1 explains the mitigations incorporated to adjust 
MOA boundaries, activation of PR-1A and PR-1C High MOAs and 
ATCAAs only during LFEs, distance setbacks for other commercial 
airports, and setbacks on a Victor airway to support access and 
transit of the airspace. MOA and ATCAA scheduling, setback 
distances allow for preferred civil aviation climb or descent 
rates. As described in FEIS Section 2.3.1 and in accordance with 
FAA Order 7400.2K, the Air Force will avoid private airfields by 
1,000 feet AGL and 1NM radius and public airports by 1,500 feet 
AGL and three NM radius. 

AM-6 1058, 1066, 1095, 1107, 
1116, 1118, 2014, 2094, 
2118, 3023, 3052, 3061, 
3063,   3077,    3081 

Concern the airspace is a large area that will be 
blocked off to civilian aircraft access and will 
impact general and commercial aviation.  
Concern the size of the airspace and proposed 
times of use are excessive for Air Force 
purposes.  Suggestions for additional review 
and coordination with communities and 
agencies.    

DEIS Sections 1.2 and 1.3 described the reason for the airspace 
to provide the best training for aircrews, and FEIS Section 4.1 
acknowledges that the airspace will impact general aviation and 
commercial aviation. As described in FEIS Section 2.0, the full 
extent of the proposed airspace would be active for LFEs.  
During non-LFE times the Gap MOAs/ATCAAs would not be 
active.  FEIS Section 2.3.1 explains that the ATCAAs would be 
capped at FL260 and that advance scheduling of airspace and 
announcement by NOTAM of MOA activation would allow near 
real-time information to be available. 

AM-7 2020, 3023 Is the Air Force going to fly lights off at night? 
This would prevent VFR access. 

The proposed airspace does not include lights out night training 
in the existing or proposed MOAs.   
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

AM-8 1090, 2022, 2089 Do you fly with transponders or use methods to 
electronically see other aircraft? 

Bomber aircraft have transponders. B-1 aircraft do not have 
equipment to electronically see other aircraft. 

AM-9 1067, 2020, 2037  Is this going to become restricted airspace? This proposal does not include the creation of restricted 
airspace.  The Air Force is only considering the creation of 
Military Operations Areas and Air Traffic Control Assigned 
Airspace as described in FEIS Sections 2.4 through 2.7.   

AM-10  Comment response code not used.  

AM-11 1067, 2020, 3058, 3061 Concern that the proposed activities would be 
more appropriately conducted in a Restricted 
Area. 

There is no proposal for restricted airspace, and B-1s currently 
train in the Powder River MOAs and associated ATCAAs. DEIS 
Section 1.3 explained why the local MOA and ATCAA airspaces 
are needed, and DEIS Section 2.3 presented the detailed 
alternative screening process for the airspace. DEIS Section 1.2 
explained that training locations with restricted airspace would 
continue to be used for specific military training missions.  

AM-12 1004, 1008, 1011, 1012, 
1033, 1034, 1044, 1059, 
1070, 1073, 1090, 1091, 
1094, 1111, 2034, 2041, 
2059, 2060, 2072, 2081, 
2085, 2087, 2091, 2095, 
2100, 2103, 2106, 2109, 
2115, 3021, 3025, 3026, 
3039, 3040, 3052, 3054, 
3055, 3056, 3059, 3073, 
3074 

How will people know when the airspace is hot?  
How much notice will be given? How will it be 
scheduled?  The Air Force has taken all the 
flexibility at the expense of civil aviation.  The 
NOTAM system is inadequate.  Requests for 
prior notice of LFEs or training flights in specific 
areas. 

FEIS Section 2.3.1 explains that there would be airspace advance 
scheduling and 2-hour NOTAM activation allows near real time 
information. The NOTAM system is the way FAA communicates 
with civil aviation. Quarterly LFE exercises of one to three days 
would be scheduled at least 30 days in advance. IFR flights 
would be accommodated by using the stacked MOAs. Pilots who 
elected to not fly see-and-avoid through a scheduled airspace or 
were required to fly weather IFR or other IFR could see an 
inability to obtain unrestricted access as an adverse impact. The 
Air Force will continue to coordinate with FAA to support 
procedures to announce to other aircraft when military aircraft 
enter or exit training airspace below 12,000 feet MSL and to 
monitor other aircraft transmissions when operating below 
12,000 feet MSL during non-LFE training. The Air Force and FAA 
would continue coordination to enhance the situational 
awareness of aircraft operators as to whether PRTC low altitudes 
MOAs (airspace below 12,000 feet MSL) are active.  This may 
include practices for use of existing data, equipment, and 
procedures as well as integration of advancements in software 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

and/or equipment.  

AM-13 2041, 3006, 3075 Concern for the inability to fly IFR while the 
MOA is activated to conduct cloud seeding 
operations.  Would like the Air Force to train in 
PR-3 in morning block. 

FEIS Section 4.9.3.1.2 describes cloud-seeding coordination 
requirements. The Air Force would coordinate with the North 
Dakota Atmospheric Resource Board to establish procedures 
whereby Air Force training requirements and weather 
modification operations can be mutually compatible.   

AM-14 1009, 1096, 1109, 1117, 
2042,   2066,   2075 

Concern aircraft are flying below 500 feet and 
people are being ‘buzzed’.  What kind of 
enforcement is available? 

The B-1 has an altitude setting capability which established 
terrain following at specific altitudes. The terrain-following 
capabilities are tested prior to B-1 launch to ensure that the 
aircraft fly at the set altitudes. As described in DEIS Section 1.4, 
low-altitude proficiency training for terrain-following flights 
would occur down to 500 feet AGL.  Should an aircraft be 
reported as flying below the authorized altitude, recent aircraft 
data can be reviewed to determine deviations and appropriate 
corrective actions can be taken. 

AM-15 1007, 2044, 2124 Concern people’s buildings are being used as 
targets.   

As described in FEIS Section 2.3, the Air Force avoids low-level 
overflight of ranches and residences as noted in the Powder 
River Training Complex Briefing Guide, 14 February 2011, which 
is required reading for every military user of the Powder River 
MOA prior to each flight.   

AM-16 2059, 3026 Concern that the proposal makes provisions for 
Victor airways which are being phased out in 
favor of point-to-point navigation.  Proposal 
needs to consider point-to-point navigation 
impacts.  

Civil aircraft regularly use GPS for point-to-point navigation. GPS 
point to point VFR could continue to fly see and avoid. Training 
in an active MOA would be adjusted to support IFR transit and 
IFR arrivals and departures to airports under the proposed 
airspace. The Air Force and FAA would continue coordination to 
develop procedures to handle those nonparticipants (i.e., 
aircraft not participating in MOA training) operating IFR entirely 
within the PRTC while simultaneously supporting the expeditious 
completion of the training flight and the return of the affected 
airspace to the NAS. 

AM-17 2066, 2072, 2106, 2124 There is no discussion of Remotely Piloted 
Aircraft.   

There are no proposed remotely-piloted aircraft (RPA) 
associated with PRTC action. No RPA aircraft would be based out 
of Ellsworth AFB.  The RPA personnel based at Ellsworth AFB 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

operate RPA remotely through satellites.  

AM-18  Comment response code not used.  

AM-19 2087, 2094 The DEIS does not consider other aircraft in the 
area such as hot air balloons, paragliders, and 
other small aircraft.  It also does not discuss 
other users who do not reside within or 
adjacent to the proposed airspace. 

DEIS Section 4.1 explained that other light aircraft and 
paragliding occurs within the area. Frequently, such recreational 
activity occurs during weekends when B-1s would not normally 
be training. DEIS Section 4.1.3.1.3 described the airports on the 
periphery of the proposed PRTC. DEIS and FEIS Section 3.1 
contain FAA-documented air traffic use through the airspace 
during the times the proposed airspace would be active.  This 
includes local flights and transient users who do not reside in, or 
adjacent to, the proposed airspace. As noted in FEIS Section 4.1, 
all flight activity, including FAA IFR information, public airports 
and private airfields, was used to explain potential impacts. 
Section 4.9 considers other users of the airspace. 

AM-20 1056, 2089, 2095, 3080 Will corridors be open 24 hours a day to allow 
VFR and IFR traffic?  Suggestions for non-
military corridors are created separate by 
altitude for different classes of aircraft use. 

FEIS Section 3.1.3.4.1 describes the Victor airways and explains 
that Victor airways would be avoided during day-to-day training 
and be open 24 hours a day to allow IFR traffic. VFR traffic could 
use the Victor airways or fly see-and-avoid in an active MOA. 
During LFEs, from one to three days per quarter for up to ten 
days per year, Gap MOAs and ATCAAs would be activated an 
estimated four hours per day. IFR traffic could not be routed 
through an active MOA. The high and low MOAs would permit 
IFR routing by adjusting training aircraft operations in the 
airspaces.   

AM-21 1060, 1118, 2051, 2118, 
2119, 2095, 3012, 3023, 
3037,   3061,   3077 

Concern that IFR traffic would not be permitted 
through the airspace when active.  Concern that 
commercial and GA traffic would have to avoid 
the airspace while it is active and have to re-
route to destination. The corridors do little to 
mitigate the impacts to airports and GA.   

FEIS Section 2.3 explains that the proposed ATCAA ceiling is 
lowered from FL600 to FL260 and that there would be airspace 
advance scheduling and NOTAM activation to allow for near real 
time information. The NOTAM system is the way FAA 
communicates with civil aviation. Section 4.1 explains that IFR 
and VFR traffic can operate on the Victor airways. VFR can fly 
see-and-avoid through an active MOA. IFR traffic could not fly in 
an active MOA. The Air Force would work with ATC to adjust 
operations to accommodate IFR traffic. IFR flights would be 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

accommodated by using the stacked MOAs for training aircraft. 
Quarterly LFE exercises of one to three days would be scheduled 
at least 30 days in advance. The Air Force will continue to 
coordinate with FAA to support procedures to announce to 
other aircraft when military aircraft enter or exit training 
airspace below 12,000 feet MSL and to monitor other aircraft 
transmissions when operating below 12,000 feet MSL during 
non-LFE training. The Air Force and FAA would continue 
coordination to develop procedures to handle those 
nonparticipants (i.e., aircraft not participating in MOA training) 
operating IFR entirely within the PRTC while simultaneously 
supporting the expeditious completion of the training flight and 
the return of the affected airspace to the NAS. 

AM-22 2095 Wants to ensure the airspace approved is 
charted.   

FEIS Section 1.6 explains that FAA will make decisions regarding 
airspace establishment.  The FAA will be responsible for charting 
the approved airspace in accordance with FAA processes (see 
FEIS Section 2.12) and applicable regulations.   

AM-23  Comment response code not used.  

AM-24 2105, 3060 Aircraft avoidance area above 2,000 feet above 
the Little Bighorn Battlefield National 
Monument is voluntary.    

At the request of the National Park Service, the Little Bighorn 
Battlefield National Monument will be avoided by low-level 
flights (below 5,000 feet AGL) from one hour before to one hour 
after posted hours of operation  and at other times as arranged. 
Supersonic flight would not be authorized in the proposed PR-1C 
airspace to reduce even remote possibilities of sonic booms at 
the National Monument.   

AM-25 2106 Why is the Air Force training with 
countermeasures particularly in the context of 
the current conflict and Al Qaeda’s capabilities? 

B-1 and B-52 aircrews train with all capabilities of the aircraft to 
be prepared for all contingencies.  FEIS Section 2.8 describes the 
need for realistic training with countermeasures and Section 
2.8.5 describes the countermeasures.  

AM-26 2109, 3052, 3058, 3061, 
3064 

Would like to see more stratification in the 
MOAs to create more flexibility.   

As presented in FEIS Table 2.5-1, the Air Force and FAA have 
stratified the MOAs and created eight MOAS in PR-1 to create 
flexibility for transit of the area. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

AM-27 2094, 2122, 3049, 3056 How many aircraft will train simultaneously 
during LFEs and non-LFE training?  Will there be 
limitations to the number of military aircraft 
occupying the airspace at one time?  What 
types of aircraft will train in the airspace? 

As described in FEIS Section 2.4.3, during normal training 
periods, there would be one to two aircraft training in each MOA 
complex for a total of four to eight aircraft training in the four 
MOA complexes. During LFEs, there would be approximately 20 
aircraft training for two two-hour periods per day for one to 
three days per quarter up to 10 days per year.  As discussed in 
FEIS Section 2.8, transient (occasional) users of the training areas 
include B-1s and B-52s from other bases; B-2s from Whiteman 
AFB; RC-135s from Offutt AFB; F-15s, F-16s, F-22s, and other 
fighters, tankers, and other aircraft various bases typically from 
the surrounding area.   

AM-28  Comment response code not used.  

AM-29  Comment response code not used.  

AM-30 2134 Do the aircraft carry ammunition? Ammunition would not be carried for training in the proposed 
PRTC.  Defensive countermeasures (chaff and flares) would be 
carried in the proposed PRTC as described in Section 2.8.5 of the 
FEIS. 

AM-31 3026  Airspace use figures are inaccurate. Airspace use figures are derived from FAA IFR data, airport 
reports of operations, and airfield numbers of based aircraft. 
The airspace use numbers have been updated to 2013 reports 
and are accurate.  

AM-32 3074 Would like to see using AGL unless necessary to 
use MSL. 

Variations in ground elevation under the airspace make using 
only AGL impractical.  Altitudes are defined in accordance with 
FAA Order 7400.2.  MSL, AGL, and FL are explained in Section 
2.4.2 of the FEIS.   

AM-33 3056 Concern for coordinating firefighting or 
reconnaissance activities during fire season.  
Would like avoidance measures for fire traffic 
established June to September for no low-level 
flying training.  Would DoD schedulers be able 
to reserve a 3-4 hour time slot in the late 
morning/early afternoon to facilitate VFR fire 

FEIS Section 2.3.1 describes mitigations incorporated in the 
proposal. The Air Force will work with tribes, individuals, and 
others to establish reasonable seasonal avoidance areas. The Air 
Force commits to expanding the current Memorandum of 
Understanding for routine fire reconnaissance flights as is done 
in the current Powder River airspace and the current 
Memorandum of Understanding.  The Air Force would 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

reconnaissance flights?    This would support 
fire reconnaissance and response.   

coordinate with BLM to update the Memorandum of 
Understanding to include the proposed PRTC.  As suggested in 
Letter 3056 from the BLM at Miles City, the updated 
Memorandum of Understanding may be a part of a larger 
Memorandum of Understanding.  

AQ = Air Quality 

AQ-1 1048 Would quantities of fuel used for proposed 
training change air quality in Eastern Montana? 

Section 4.4.3 of both the DEIS and FEIS provide analyses of 
potential air quality impacts that would occur from the project 
alternatives within all areas, including Eastern Montana.  
Appendix K includes the supporting air emission calculations.  
The results of the analyses determined that air emissions from 
each project alternative would produce less than significant air 
quality impacts to all areas of the project region, including 
Eastern Montana.   

AQ-2 1073 Need to study the effects of the increased 
number of planes that will use the area.  Sulfur 
has been shown to modify cloud properties. 

Sulfur oxides generated from the combustion of aviation fuels 
can convert to sulfates and sulfuric acid in the atmosphere, 
which can then take the form of cloud condensation nuclei and 
promote the development of both liquid cloud particles and ice 
crystals.  Alternative A would generate small increases in SO2 
emissions compared to existing conditions – an increase of 
about three tons per year (see Table 4.4-1 of the DEIS and FEIS).  
These emissions would be spread over about 27,000 square 
miles of atmosphere and therefore would be adequately diluted 
to the point that they would not result in substantial changes to 
cloud formation at any locality. 

AQ-3 1050, 1073 Because of Air Force training in the area, air 
quality is not as good as it once was.  The 
proposed actions will greatly increase air 
pollution.  The only air sampling currently done 
within the existing training areas is the Crow 
Indian Reservation in Montana.  How much will 
air emissions increase from existing levels due 
to increased Air Force activities in the area. 

While the Lame Deer PM10 site is the only air monitoring station 
overlain by the proposed PRTC, due to its rural nature, the 
project region for the most part has very good air quality, as 
described in Section 3.4 of the DEIS and FEIS.  Regarding the 
impact of proposed training activities to ambient air quality, 
please see the response to comment AQ-1 from letter 1048. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

AQ-4 3037, 3050 What is the justification for activation of the 
MOA/ATCAAs beyond the LFEs – this will 
require rerouting hundreds of flights per day 
around the airspace.  The excess fuel associated 
with these altered flight trajectories and 
associated increased emissions do not appear 
to be addressed in the EIS. 

The modified alternatives proposed in the FEIS no longer include 
the use of airspaces above FL260. Air emissions above FL260 
would not degrade air quality. This lower airspace ceiling would 
minimally affect the routes of commercial airlines in the future 
and therefore would not result in an increase in emissions from 
future commercial airlines operations within the project region.  

AQ-5 3079 Concern about the potential emissions of toxins 
from the proposed aircraft trails and their 
effects on human health.   

Section 4.4.3 of both the DEIS and FEIS provides analyses of 
potential air quality impacts that would occur from the project 
alternatives within all areas, including the Northern Cheyenne 
Reservation.  The results of the analyses determined that air 
emissions from each project alternative would produce less than 
significant air quality impacts to all areas of the project region.  
In addition, Section 4.4.3 of both the DEIS and FEIS concluded 
that potential emissions of toxic air contaminants generated by 
the project training would result in less than significant impacts 
to public health at all locations within the project region. 

AQ-6 3079 The EIS should perform a Prevention of 
Significant Deterioration (PSD) increment 
consumption analysis for the Northern 
Cheyenne Reservation to determine the 
significance of air quality impacts from the 
proposed training activities. 

The federal PSD requirements only apply to major stationary 
sources of emissions and not mobile sources, such as the project 
aircraft.  Therefore, the air quality analysis in the EIS did not rely 
on the requirements of the PSD regulation to determine the 
significance of project air quality impacts.  However, the air 
quality analysis in the EIS uses the Montana and National 
Ambient Air Quality Standards (NAAQS) as criteria to determine 
the significance of project air quality impacts.  One of the main 
objectives of the PSD regulation and increment consumption 
analysis is to also ensure that proposed major stationary sources 
do not contribute to an exceedance of a NAAQS.  PSD is 
addressed in Section 3.4.2 of the DEIS and FEIS and the 
relationship of PSD to the Northern Cheyenne Reservation is 
addressed in Section 4.4.3 of the FEIS. 

AQ-7 3079 Analyze the cumulative impacts of the proposed 
action to visibility on and near the Northern 

Determination of the significance of an activity on visibility in a 
federal Class I area such as the Northern Cheyenne Reservation 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

Cheyenne Reservation as well as acute visibility 
impacts from individual jet contrails.   

is typically associated with evaluation of stationary source 
emissions.  Nevertheless, Section 4.4.3 of the FEIS has been 
revised to include an evaluation of cumulative impacts to 
visibility within the Reservation from the project.  The results of 
the analysis determined that the minimal increases in emissions 
from the project would not substantially contribute to 
cumulative visibility impairment within the Reservation.   
Individual aircraft exhaust trails are composed of particulate 
matter and organic compounds that dissipate quickly and would 
not have a lasting effect on visibility.  Water vapor from project 
aircraft emissions that would occur within the higher and coldest 
altitudes of the atmosphere also could develop into ice crystals 
and could form contrails.  These contrails also would dissipate 
quickly and would not have a lasting effect on visibility within 
the Reservation.  Therefore, the project would not produce 
significant impacts to acute visibility within the Reservation or 
any other portion of the project region. 

BI = Biological Resources 

BI-1 1010, 1061, 1069, 1092, 
2005,   2069 

Animals acclimate to noise and continue 
producing as under normal conditions. 

As explained in both the DEIS and FEIS Sections 3.6 and 4.6, B-1 
aircraft have been training in what constitutes PR-2 for several 
decades. There is no demonstration or claim that this training 
has affected birthrates or animal reproduction under the 
airspace.  

BI-2 1043, 1082, 2006, 2071, 
2092,   2116,   2121 

Concern that noise and vibrations will impact 
animal’s fertility and ability to reproduce. 

As explained in FEIS Section 4.6.3 and in cited scientific studies, 
close, loud, sudden noises combined with a visual stimulus 
produce the most intense reactions for livestock and wildlife.  
However, given the infrequency of low-level overflight and sonic 
boom effects at any given location under the airspace, noise and 
startle effects are unlikely to reach the level at which it would 
affect animals’ ability to reproduce.  

BI-3 1100, 1119, 2006, 2021, 
2026, 2074, 2100, 2116, 
3012, 3039 

Concern on the impact to Sage Grouse and may 
cause it to be listed as endangered. 

FEIS Section 3.6.3.3 explains that the greater sage grouse is 
currently a candidate species. Section 4.6.3 explains that human 
surface activity has been shown to disturb sage grouse leks. 



 

 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

A
p

p
e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

G
-8

8
7

 
 

Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

Infrequent random overflights or rare sonic booms during ten 
days of LFEs would not be the type of noise that has been 
demonstrated to affect sage grouse leks. FEIS Section 2.8.5 
quantifies the distribution of chaff and flare residual materials. 
Such a concentration would not be expected to impact the 
greater sage grouse.  

BI-4 1002, 1007, 1011, 1054, 
1056, 1059, 1063, 1083, 
1086, 1096, 1097, 1103, 
1111, 1115, 2023, 2036, 
2044, 2079, 2093, 2099, 
3010, 3035, 3041, 3060, 
3071,   3079,   3080 

Concern of the startle effect on animals and 
that livestock and wildlife will not acclimate to 
the noise. Livestock and wildlife could be 
startled leading to injury or weight loss or cause 
wildlife to take refuge in other areas or to be 
driven from a Reservation. Concern for negative 
impacts during sensitive cattle operations such 
as branding, calving, or shipping in the spring 
and fall.  Requests to avoid overflight of homes 
and corrals.   
 
 

FEIS Section 2.3.1 (4b) presents mitigations and explains that the 
Air Force would continue the current practice of establishing 
reasonable temporary avoidance areas when notified by 
potentially affected individuals. This process is identified in FEIS 
Section 4.8.3.1. 
 
FEIS Section 4.6 describes the startle effects on animals, 
including threatened and endangered and other special status 
species.  Low-level overflights may elicit a temporary behavioral 
response in wildlife, such as a change in posture or running a 
short distance; however, studies have also shown rapid 
habituation after initial responses in species such as pronghorn, 
elk, and bighorn. There is no evidence that overflight activity as 
proposed would drive animals away from a region such as a 
Reservation.  Under the current use of Powder River training 
airspace ranching and recreational activities including hunting 
occur with minimal disruption.  Overflights may affect but are 
not likely to adversely affect threatened and endangered 
species.   
 
FEIS Sections 4.6 and 4.9 describe startle effects upon domestic 
and ranch animals. Although infrequent, startle effects to 
individual animals could be an adverse impact.  As described in 
Section 4.9 in the event of damage there is an established 
procedure for claims which begins by contacting Ellsworth AFB 
Public Affairs. 

BI-5 1100, 2026, 3002 Concern with chaff and flare residual materials FEIS Section 4.3 explains that chaff dispersion is projected to be 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

in pastures near birthing livestock.  Suggests 
chaff and flares are not released at 2,000 feet 
AGL when cattle and sheep are lambing.   

0.00377 ounces per acre annually. Chaff rapidly breaks down 
and becomes indistinguishable from soil. Section 4.6 explains 
chaff and flare effects and notes that any contact with chaff or 
flare residual materials would be highly unlikely. Chaff and flare 
plastic, Mylar, and/or paper residual materials can be deposited 
anywhere on the ground. As described in Sections 4.3 and 4.7 
these residual materials could annoy people finding and 
identifying them, but there would be no physical effect on any 
animals, including birthing animals.  

BI-6 1039, 2057  Concern migration patterns will be disrupted.  
Suggestion for a mitigation measure to limit 
low-level operations in Powder River 4 during 
spring and fall bird migration.   

FEIS Section 2.3 explains the mitigation measure for Modified 
Alternative A includes no PR-4 or Gap C Low MOA.  Alternative C 
does not include PR-4 low level overflights. Modified Alternative 
B includes a PR-4 and Gap C Low MOAs, in which noise impacts 
would be slightly more intense under the PR-4 MOAs as stated in 
FEIS Section 4.2.3.2.  In other areas, flights at altitudes below 
3,000 feet AGL, where most birds migrate, would be random and 
occur approximately twice per day for 15 to 20 minutes for each 
mission requiring low-altitude training. There is no reason to 
believe that this infrequent activity would in any way disrupt 
migration patterns. FEIS Sections 3.3.3.4 and 4.6.3 address bird 
strike hazards and potential effects on migratory bird species or 
migration patterns including along the Central and Mississippi 
flyways 

BI-7 1039, 1113 Shadehill Reservoir, an important waterfowl 
refuge and staging and over-wintering area for 
ducks and geese, has been omitted from maps 
showing surface water. 

As a result of the scale of the maps used to present the PRTC 
and the size of Shadehill Reservoir, the surface water map in the 
DEIS did not specifically call out the reservoir.  The location of 
that reservoir has now been identified on FEIS Figure 3.5-2.  

BI-8 3060 Would like seasonal avoidance areas or other 
conservation measures to minimize impacts to 
federally listed threatened, endangered, or 
candidate species, particularly to reduce 
impacts to endangered whooping cranes, 
greater sage-grouse, and Sprague’s pipit.  A full 

FEIS Section 2.3.1 explains that the mitigation measure for 
Modified Alternative A includes no Low MOA under PR-4 or Gap 
C, where the possibility of affecting whooping crane is greatest. 
Modified Alternative C also does not include PR-4 low level 
overflights or a PR-4 and Gap C MOAs. Modified Alternative B 
does include PR-4 and Gap C Low MOAs, in which noise impacts 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

analysis on direct and indirect effects from chaff 
and flare exercises on threatened and 
endangered species should be considered. 
 
 

would be slightly more intense than currently as stated in FEIS 
Section 4.2.3.2.  It would be possible to define avoidance 
measures in consultation with USFWS to avoid impacts on the 
whooping crane should Alternative B be selected.  In other 
areas, flights at altitudes below 3,000 feet AGL, where most 
birds migrate, would be random and occur approximately twice 
per day for 15 to 20 minutes for each mission requiring low-
altitude training.  Sprague’s pipit and greater sage grouse, both 
candidate species for federal listing, are potentially present over 
fairly broad areas under proposed project airspace.  Analysis of 
the potential for overflight effects on avian species in Section 
4.6.3 of the FEIS indicates a low possibility of adverse effect on 
these species from the proposed action or alternatives.  Section 
4.3 of the FEIS explains that chaff dispersion is projected to be 
0.00377 ounces per acre annually. Chaff rapidly breaks down 
and becomes indistinguishable from soil. There are multiple 
studies which have not found either direct or indirect effects of 
chaff or flares on biological species (see FEIS Appendices C and 
D).  

BI-9 3060, 3074 Sprague’s pipit has been added as an ESA 
candidate species since the publication of the 
Draft EIS and needs to be addressed under the 
Threatened, Endangered, and Other Special 
Status Species section of the EIS.  Sensitive 
plant and wildlife data for wildlife species at the 
Little Bighorn Battlefield National Monument 
and Custer National Forest is incomplete.  
Recommend preparing a Biological 
Assessment/Evaluation.   

A discussion of Sprague’s pipit as an ESA candidate species has 
been added to FEIS Sections 3.6.3.3 and 4.6.3.1 and included in 
Tables 3.6-4 and 4.6-1. Information on sensitive plant and 
wildlife species at the Little Bighorn Battlefield National 
Monument and portions of Custer National Forest lying 
underneath airspace that would be used by the project has been 
reviewed, and Tables 3.6-4 and 4.6-1 have been updated with 
this information. The updated EIS analyses of Threatened, 
Endangered, and Other Special Status Species conclude that 
project elements “may affect but are not likely to adversely 
affect” threatened and endangered species. The Air Force 
submitted the updated analysis dated 30 May 2014 (FEIS 
Appendix E) to the USFWS and received their concurrence as 
noted in their letter to the Air Force dated 27 June 2014 found in 
Appendix E of the FEIS. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

CM = Cumulative 

CM-1 2026 The Keystone XL Company plans to install a 36-
inch high-pressure pipeline though Harding 
County. 

FEIS Chapter 5.0, Cumulative, includes the pipeline. There is no 
ground construction associated with the proposed changes in 
airspace. FEIS Section 2.3.1 explains flare release altitude 
limitations and overflight avoidance of construction and mining 
sites where sensitive electronics could be affected. It would be 
almost impossible for chaff, flares, or electronic emissions to 
impact any pipeline.  

CM-2 1001, 2045, 2083, 3041, 
3056,   3060 

Would like more discussion regarding threat 
emitters or other ground assets.  Request for 
information on how additional NEPA analysis 
would be conducted on the future emitters and 
notification of whether emitters would be 
placed within the Little Bighorn Battlefield 
National Monument viewshed. 

The proposed PRTC has no new ground assets. As explained in 
FEIS Section 2.5.7, new ground-based threat emitters are not 
part of the proposed action. FEIS Section 5.1 explains that threat 
emitters, if sited, would have separate NEPA evaluation.  

CM-3 2053, 2108 Concern the full impact of the proposal will not 
be known for several years and that it may be 
too late to mitigate any impacts once they are 
known.   

As explained in FEIS Section 3.8, the existing Powder River MOAs 
have a somewhat greater proportion of rangeland and smaller 
proportion of agricultural land than the entire potentially 
affected area. Most land use types are represented under 
existing airspace and have effectively been overflown for 
decades by B-1 training aircraft at the same altitudes proposed 
for the expanded airspace. The only differences are tribal land 
and designated urban land which are not under existing MOAs 
(See FEIS Section 3.9.).  

CM-4 1061 Southeast Montana is being considered for 
wind energy development with new wind farms 
on high ridges and plateaus.  Future wind 
turbines may be considered in project’s 
planning phase.   

Existing and potential wind farms are considered throughout the 
analysis, including FEIS Sections 3.8, 3.9, 4.8, and 4.9. Existing 
wind farms are mapped and avoided, and future wind farms, 
when approved, would also be mapped and avoided. (See FEIS 
Appendix J for lighting.) The proposed action would not inhibit 
the development of future wind farms or other industrial land 
uses. (See FEIS Section 4.8.)  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

CU = Cultural Resources 

CU-1 1082, 2009  Some towns in the document are misclassified 
as ghost towns. 

All ghost towns beneath the airspace were reviewed; some were 
found to include permanent resident populations, but are still 
classified ghost towns.  These are noted in Table 3.7-4 of the 
FEIS.   

CU-2 2053, 2057, 2093, 2105, 
3031,   3060,   3069,    3074 

Concern for disruption of the use or character 
of cultural, sacred, and historic sites (including 
newly listed sites such as the Evangelical 
Lutheran Trinity Church) and activities and 
protection of those sites and activities, 
including protecting landscapes, soundscapes, 
and scenery.  Suggests consultation with all 
tribes and reservations to which Little Bighorn 
Battlefield National Monument is highly 
significant.  Suggests additional definition of 
undertaking to allow a survey to be conducted.  
Concern the analysis does not include impacts 
to the North Cave Hills, South Cave Hills, or Slim 
Buttes cultural landscapes in Harding County, 
SD. 
 
 

Following consultation regarding the proposed action with 
ACHP, SHPOs from MT, WY, ND and SD, Crow Tribe, Northern 
Cheyenne Tribe, Standing Rock Sioux Tribe, Cheyenne River 
Tribe, FAA and NPS, the Air Force created a modified PRTC 
proposal (“Modified Alternative A”). The “Programmatic 
Agreement among 28th Bomb Wing, Ellsworth Air Force Base, 
the State Historic Preservation Offices of Montana, North 
Dakota, South Dakota and Wyoming, and the Advisory Council 
on Historic Preservation Regarding the Proposed Development, 
Implementation and Operation of the Powder River Training 
Complex” (FEIS Appendix N) is among consulting parties 
comprised of signatories (28 BW, SHPOs from MT, ND, SD and 
WY, and the ACHP) and invited signatories (FAA, NPS, and Crow 
Tribe). The Cheyenne River Sioux Tribe, Northern Cheyenne 
Tribe and Standing Rock Sioux Tribe have also been invited to 
sign, but have not yet elected to do so. The modified alternative 
and the Programmatic Agreement address areas of avoidance, 
modes of flying, and procedures for notification regarding 
special avoidance areas or times for sensitive resources and 
other communications.  Some locations under the ATCAAs and 
the Gap MOAs would never see low level overflight or, at most 
could see LFE low level overflight one to three days per quarter 
up to 10 days per year. Although Section 106 consultation has 
concluded for the purposes of the EIAP, the Air Force will 
continue to consult with the tribes and other stakeholders.  FEIS 
Section 3.7 explains consultation conducted by the Air Force, 
including Government-to-Government consultation. The Section 
also includes newly listed sites.  FEIS Section 4.7 explains the 
stipulations agreed to in the Programmatic Agreement. FEIS 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

Section 2.3.1 explains that the Air Force will also work with 
individuals and organizations to identify sensitive noise areas 
and periods of avoidance. 

CU-3 2083, 2103 Concern the Native American lands are being 
given more concessions such as avoiding 
cultural and religious activities. 

Modified Alternative A describes changes in airspace use that 
address cultural resources concerns expressed by all 
stakeholders, not just Native Americans.   FEIS Section 3.7 
explains that Native American lands have a special relationship 
requiring Government-to-Government consultations. The 
Programmatic Agreement described in CU-2 stipulates 
avoidance, minimization and mitigation procedures available to 
the signatories, including not only the tribes but the ACHP, the 
SHPOs and others.   Potential environmental consequences to 
public, private, and tribal lands are all addressed in the FEIS. (See 
FEIS Section 4.8.)  

CU-4 2124, 2142 Would like economic relationship with the Air 
Force. 

The Air Force is willing to explore opportunities to enhance 
economic relationships with tribes.   

DO = Description of Proposed Action and Alternatives 
DO-1 2052, 2121 Would like more clarity on the proposed flying 

levels of the alternatives. 
FEIS Sections 2.5-2.8 describe each alternative’s altitudes and 
estimated time at altitudes for training. Section 2.4 presents the 
scheduled MOA times and altitudes. Section 4.9 explains the 
average number of low-level overflights.  An average of six to 
nine low-level overflights of any given location, depending on 
alternative, is seen as an unavoidable adverse impact. 
Information would be made available on airspace use for 
training. 

DO-2 2105, 3056, 3060 Would prefer Alternative B or some variation of 
the preferred alternative that excludes low-
level flights-specifically to avoid low-level flights 
over Little Bighorn Battlefield National 
Monument, interference with emergency 
response aircraft flights over the Ashland 
Ranger District of the Custer National Forest, 
and least impact to Greater sage grouse in 
Wyoming and Montana.   

FEIS Section 2.3.1 explains mitigations to reduce potential 
effects on the Little Bighorn Battlefield National Monument. 
Section 4.3 explains that military training would be halted in the 
affected airspace due to any ground safety emergency that 
involves a life-flight. Section 4.8 explains land use impacts. 
Section 4.6 explains overflight effects on the greater sage 
grouse. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

DO-3 1013, 1014, 1015, 1016, 
1017, 1018, 1019, 1020, 
1021, 1022, 1023, 1024, 
1025, 1026, 1027, 1028, 
1029, 1030, 1031, 1032, 
1033 

Would prefer the floor no lower than 5,000 feet 
AGL and no supersonic flight.  

Chapter 1.0 of the FEIS explains the purpose and need for the 
airspace, the requirement for training down to 500 feet AGL, 
and the need for realistic battlefield tactics at supersonic speeds 
during one to three days of quarterly LFEs. Chapter 2.0 of the 
FEIS describes the alternatives and estimated time airspace 
would be scheduled for training. MOA segments and multiple 
MOA have been included to allow for IFR transit.  

DO-4 1096, 1114, 2043, 2076, 
3001,   3043,   3057 

Would prefer the floor no lower than 10,000 to 
15,000 feet MSL, particularly in new MOAs. 

Chapter 1.0 of the FEIS explains the purpose and need for the 
airspace, the requirement for training down to 500 feet AGL, 
and the need for realistic battlefield tactics at supersonic speeds 
during one to three days of quarterly LFEs. Chapter 2.0 of the 
FEIS describes the alternatives and estimated time airspace 
would be scheduled for training. 

DO-5 3043, 3057, 3060 Alternative C would have less impact on the 
economy and quality of life, as well as bird 
migration routes including the endangered 
whooping crane.  

FEIS Section 2.3.1 explains the mitigation measure for Modified 
Alternative A includes no PR-4 and Gap C Low MOAs. Modified 
Alternative C does not include PR-4 low level overflights. Low 
altitude overflight would be avoided in PR-4.  

DO-6 3062 Would like more discussion on Alternatives 
Considered but not Carried Forward were not 
further analyzed. 

FEIS Sections 2.10 and 2.11 explain selection standards and 
application of those standards.  FEIS Sections 2.10.5.4 through 
2.10.5.6 explain the need for training locations that are in close 
proximity to Ellsworth AFB.  

DO-7 2126, 2130, 2132 Requests the proposed eastern border of PR-4 
to be modified so it does not overlap tribal 
lands. 

FEIS Section 2.3.1 explains the mitigation measure for Modified 
Alternative A includes no PR-4 or Gap C Low MOAs. Modified 
Alternative C does not include PR-4 or Gap C low level 
overflights. Tribal lands with PR-4 would not be subject to low 
level overflights with either of these alternatives.  

EJ = Environmental Justice 

EJ-1 1039, 1076, 2050 Concern the Air Force is discriminating by 
acknowledging the tribe’s various religious, 
cultural, and traditional activities and are not 
making the same concessions to other 
individuals who have voiced opposition.  EO 

DEIS Section 3.7 explained that Native American lands have a 
special relationship requiring Government-to-Government 
consultations. Potential environmental consequences to public, 
private, and tribal lands are all addressed in FEIS Section 4.8.  As 
described in DEIS Section 3.10 and Appendix F of the FEIS, EO 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

12898 as described in Appendix F of the Draft 
EIS, essentially insures the fair treatment of all 
people regardless of race, color, national origin, 
or income.   

12898 directs that all agencies “To the greatest extent 
practicable and permitted by law, and consistent with the 
principles set forth in the report on the National Performance 
Review, each Federal agency shall make achieving 
environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse 
human health or environmental effects of its programs, policies, 
and activities on minority populations and low-income 
populations in the United States and its territories and 
possessions” (available at http://www.archives.gov/federal-
register/executive-orders/pdf/12898.pdf). See also response to 
EJ-2. 

EJ-2 1009, 1054, 1106, 1108, 
2077, 2128, 3014, 3035, 
3079 

Concern that low-income (or low population) 
areas under the airspace will become the 
location used for this proposal.  Impacts of the 
PRTC would be more heavily felt by the tribal 
community than other groups. 

Both the DEIS and FEIS in Section 1.4 and 1.5 discuss the purpose 
and need of the Proposed Action, including the selection criteria 
used to choose the locations for implementing the Proposed 
Action.  Reasonable alternatives, modified as a result of public 
hearings on the DEIS, public comments received, and extensive 
consultations and special outreach with the public, agencies, and 
tribal representatives, are presented in FEIS Section 2.3.1.  
Analysis of the effects of these modified alternatives is 
presented in FEIS Sections 3.10, 4.9, and 4.10.  Section 3.10 
quantifies the minority and low-income population and youth 
population under the airspace. Any person under the airspace, 
minority or non-minority, could experience an average of one 
sonic boom per day during the not more than 10 days per year 
of LFE training. Individuals under the low MOAs could also 
experience low-altitude overflights of a training aircraft between 
500 feet to and including 2,000 feet above the ground. Low-
altitude overflights in low MOAs would result in unavoidable 
uncertainty, startle, and adverse noise impacts. These impacts 
would apply equally to any minority or non-minority persons 
regardless of income or age under any of the low MOAs. 
Modified Alternatives A and C avoid low-altitude overflight of 
Native American Reservations, including the Northern Cheyenne 

http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf�
http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf�
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

Reservation,  except for portions of the Crow Reservation. 
Modified Alternative B does not include low-altitude overflight 
of the Crow or Northern Cheyenne Reservations but does 
include low altitude overflight of portions of the Cheyenne River 
and Standing Rock Reservations.  Section 4.10 explains that low-
altitude training in PR-1A, PR-1C, and PR-1D MOAs 
overlie portions of the Crow Reservation that have a minority 
population in excess of 50 percent.  An adverse impact not 
adequately or acceptably mitigated, which cannot otherwise be 
avoided, presents the potential for a disproportionately high and 
adverse human health or environmental effect on that 
population.  Under Modified Alternatives A and C, 
implementation of the mitigations identified in this EIS, including 
those developed through extensive consultations and outreach 
with the affected populations to resolve adverse effects under 
the NHPA, would adequately or acceptably mitigate adverse 
impacts to such a degree that they are not significant under 
applicable standards.  Consequently, these modified alternatives 
in conjunction with specified mitigations would not result in 
disproportionately high and adverse human health or 
environmental effects for environmental justice purposes. 

GE = General 

GE-1 1010, 1040, 1041, 1042, 
1061, 1062, 1065, 1069, 
1072, 1075, 1077, 1090, 
1092, 1110, 2002, 2003, 
2005, 2012, 2038, 2065, 
2069, 2087, 2098, 2120, 
2122, 2123, 2136, 3009, 
3013, 3015, 3016, 3017, 
3018, 3019, 3027, 3034, 
3038,   3055 

In support of the proposal. Thank you for your interest and participation in the NEPA 
process. Your comment has been entered into the record. 

GE-2 1002, 1003, 1004, 1005, Not in support of the proposal. In favor of the Thank you for your participation in the NEPA process.  Your 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

1006, 1009, 1011, 1012, 
1034, 1035, 1036, 1037, 
1039, 1043, 1045, 1046, 
1047, 1049, 1050, 1051, 
1052, 1053, 1054, 1056, 
1058, 1063, 1065, 1073, 
1084, 1085, 1086, 1089, 
1093, 1094, 1096, 1104, 
1106, 1108, 1111, 1116, 
1118, 2017, 2033, 2053, 
2054, 2058, 2062, 2071, 
2072, 2076, 2080, 2082, 
2083, 2090, 2091, 2092, 
2093, 2106, 2107, 2108, 
2119, 2121, 2124, 2126, 
2127, 2128, 2129, 2131, 
2132, 2133, 2135, 2138, 
2139, 3004, 3005, 3010, 
3011, 3012, 3020, 3022,  
3025, 3033, 3035, 3036, 
3039, 3042, 3050, 3051, 
3052, 3054, 3056, 3059, 
3060, 3063, 3067, 3078, 
3079,   3080 

No Action Alternative. comment has been entered into the record. 

GE-3 1046, 1064, 1085, 1093, 
1105,   2008,   2067,    3065 

Statements that the proposal is unfair, 
unnecessary, present an unreasonable burden 
on people affected, and undeserved by the 
people affected.  Concern the Air Force 
proposal is unjustified for training 
requirements.   

The Air Force appreciates your participation in the public 
involvement effort for the Powder River Training Complex 
proposal.  The environmental process described in Section 2.12 
of the FEIS is designed to include public and agency perspectives 
for review by decision-makers. Section 2.4 describes the 
proposal, and Section 1.2 describes the reason for the training 
requirements. Sections 2.10.4 and 2.10.5  explain the limitations 
on current training. The screening criteria for identifying 
alternative training locations are described in Section 2.11.  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

GE-4 2009 Comment that the Ellsworth Task Force has not 
volunteered Rapid City to be overflown. 

The Air Force appreciates your participation in the public 
involvement effort for the Powder River Training Complex 
proposal.  Your comment has been included in the FEIS, which 
will be considered before the Air Force makes a final decision.   

GE-5 1004, 1009, 1051, 1063, 
2011, 2029, 2046, 2070, 
2074,   2100,   2127,    3070 

Concern the Air Force and FAA will disregard 
the public comments and taxpayers to get what 
they want and forget the meaning of ‘good 
neighbor’.  Statements that the Air Force is not 
trusted due to denial of negative impacts in the 
past and lies and broken promises from other 
government agencies, Concern for too much 
government interference near food and 
livestock production.  Suggestions for annual 
meetings between Air Force and citizens to 
listen to local concerns and give local residents 
a chance to listen to Air Force concerns.   

FEIS Section 2.3.1 describes the mitigations incorporated into 
the PRTC proposal in direct response to public and agency 
concerns. This includes advanced notifications to the public of 
LFEs.  The Record of Decision (ROD) will be legally binding. Any 
and all mitigations contained in the ROD will become the legal 
obligation of the Air Force. With the execution of the 
Programmatic Agreement, in particular stipulation #VII, the Air 
Force would provide a summary report detailing the training 
activities held and other issues. The Air Force has programs 
designed for community relations, including the Mid-Air Collision 
Avoidance program.  Under this or another suitable program, 
the Air Force will consider all requests for meetings  in 
communities beneath the proposed PRTC airspace. The Air Force 
will monitor the effectiveness of these programs through the 
mitigation and monitoring program to be established as part of 
this proposal.   

GE-6 1093, 2009, 2116 Concern the military is trying to instill fear in 
the American people and looking for wars to 
fight to get what they want. 

The purpose of the proposed PRTC is to provide the best training 
possible for aircrews. FEIS Sections 2.10.4 and 2.10.5 explain the 
limitations on current training. The selection criteria for 
identifying alternative training locations are described in FEIS 
Section 2.10 and 2.11. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

GE-7 1039, 2015, 2031, 2054, 
2139,   3014  

Questions the sovereignty of the U.S. 
government for airspace above private 
property.  “Reasonable and ordinary use is the 
airspace above your property” is often litigated 
and routinely protected as a property right.  
Resolution adopted by the Standing Rock Tribe 
in 2008 states the use of the airspace was 
reserved for the tribe pursuant to the Treaties 
of 1851 and 1868 at Fort Laramie.   

FEIS Section 1.6 explains that navigable airspace is under the 
jurisdiction of the FAA.  

GE-8 1007, 1036, 1083, 2015, 
2031,   2044,   3043 

Concern that a live person at the base cannot 
be reached to handle complaints, questions, or 
damage claims.  Whom do we contact for rapid 
response?  Previous attempts to resolve a 
complaint have received a poor response or 
damage claims are not paid. 

The Air Force Public Affairs Office is charged with the 
responsibility of handling public inquiry. FEIS Sections 2.8.5.2 
and 3.3.3.2 identify the process for addressing claims.  

GE-9 1004, 1040, 1041, 1054, 
1062, 1087, 1088, 1097, 
1107, 1112, 2034, 2044, 
2045, 2047, 2048, 2068, 
2072, 2076, 2088, 2094, 
2097, 2100, 2117, 2120, 
2123, 2134, 2136, 2142, 
3013, 3015, 3024, 3030, 
3046,   3071 

Supports a well-trained military and supports its 
mission. 

The Air Force appreciates your participation in the public 
involvement effort for the Powder River Training Complex 
proposal.   

GE-10 2039, 2072, 2121 Can a test-run be done first for feedback before 
charting the MOAs? Are there any procedures 
to suspend it or modify it once the airspace is 
charted if there is a problem? 

There is no provision for a test-run of MOAs in the applicable 
FAA requirements.  However, the area under PR-2 has been 
overflown by B-1 and other training aircraft for many years.  FEIS 
Section 2.3.5 describes the process, after adoption of mitigations 
to monitor the effectiveness of the mitigations to determine the 
need, if any, for adjustments.  

GE-11 1041, 1042, 1077, 1096, 
1097, 1107, 2041, 2091, 
2094, 2098, 3006, 3007, 

Would like to work together with the Air Force 
to maintain all missions.  Must address the 
needs of all airspace users. Monitoring and 

To the address the needs of all airspace users and other 
stakeholders, as expressed during public outreach, agency 
review and tribal consultation, Air Force developed many 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

3008, 3013, 3037, 3050, 
3052,   3053,   3056,    3060 

evaluation of the Proposed Action should be 
ongoing.  Previous coordination with 
stakeholders may have led to additional 
alternatives but the Air Force was unwilling.  
Requests for the Air Force to coordinate the 
development of an alternative. 

mitigations, which are listed in FEIS Section 2.3.1. 
 
FAA Order 7400.2 states: “Although the FAA must protect the 
public’s right of freedom of transit through the airspace, full 
consideration shall be given to all airspace users, to include 
national defense; commercial and general aviation; and space 
operations.”   

GE-12 1057, 3032 Requests information on the proposal.   Individuals who requested copies of the EIS have received 
copies. FEIS Section 1 describes  the reason for the training 
requirements and Section 2.2 describes the  components of the 
proposed airspace. FEIS Section 2.10.5 identifies the limitations 
on current training. The selection criteria for identifying 
alternative training locations are described in FEIS Section 2.11. 

GE-13 1068 Who conducted the studies discussed in the 
document? 

The FEIS provides the list of preparers for the technical analysis 
in Chapter 7.0, and lists the reference studies used in this 
analysis as well as the sources of those studies in Chapter 6.0.  

GE-14 3037, 3078 Do not support non-LFE portion of the proposal.  
LFE use of the airspace appears manageable but 
non-LFE use impacts a large volume of airspace 
on a daily basis and will put burden on 
hundreds of civil aviation and non-DoD flights 
every day.   

As described in Chapter 1.5 of the FEIS, the Air Force needs 
additional airspace for realistic, high-quality, local training in 
addition to LFE training.  The Air Force worked closely with the 
FAA to address impacts to commercial traffic.  FEIS Section 2.3.1 
describes the mitigations to address public and agency concerns. 

GE-15 3060 The footnote for Table 3.2-3 should include 
“Federal Aviation Administration Advisory 
Circular, FAA AC-91-36D).”   

FAA AC-91-36D recommends no overflight below 2,000 feet AGL 
over the Little Bighorn Battlefield National Monument. A 
mitigation has been incorporated into the proposal (see FEIS 
Section 2.3.1).   

http://www.brac.gov/finalreport.html�


 
 
 

 
 

F
in

a
l 

N
o

v
e
m

b
e
r 2

0
1

4
 

P
o

w
d

e
r R

iv
e
r T

ra
in

in
g

 C
o
m

p
le

x
 E

IS
 

G
-9

0
0

 
A

p
p

e
n

d
ix

 G
 D

ra
ft E

IS
 C

o
m

m
e
n

ts a
n

d
 R

e
sp

o
n

se
s 

Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

GE-16 3062 Would like a discussion on BRAC commission 
voting to retain Ellsworth AFB and its B-1 fleet 
without determining its current airspace could 
meet its mission needs.   

A response is unnecessary because the comment raises a 
concern which is outside the scope of the proposed action nor 
does the comment address the adequacy of the DEIS or the 
merits of alternatives discussed in it.  The BRAC Commission 
report can be found at http://www.brac.gov/finalreport.html.  

LU = Land Use 

LU-1 1011, 1039, 1045, 1063, 
1076, 1098, 1108, 1109, 
1111, 2013, 2032, 2033, 
2048, 2083, 2099, 2103, 
2111, 2116, 2130,  3039, 
3048,   3080 

Concern the quality of life, privacy, and integrity 
of the land would be impacted.  Wants the 
integrity and stewardship of the land and 
quality of life maintained. 

FEIS Sections 3.8 and 4.8 explain the existing land use and 
potential consequences, and Sections 3.9 and 4.9 explain the 
social and economic relationship of the people, communities, 
and land. Section 4.9 describes the estimated average extent of 
overflight at low altitudes and the mitigations are described in 
Section 2.3. Section 4.8 describes the consequences to different 
land uses, including private and public lands.  Some individuals 
expressed the perspective that any low level training would be 
an adverse impact. 

LU-2 1037, 1043, 1045, 1046, 
1050, 1056, 1059, 1074, 
1078, 1080, 1082, 1103, 
1106, 1108, 1111, 1113, 
2013, 2030, 2035, 2045, 
2050, 2067, 2071, 2077, 
2080, 2105, 2108, 3010, 
3011, 3041, 3044, 3060, 
3069,   3080 

Concerned about the sudden overflight and 
noise impacts to the serenity of the land and 
people’s way of life including recreation. 
Permanent avoidance areas may be needed.  

FEIS Sections 3.2 and 4.2 explain the existing conditions and 
noise consequences. Section 4.9 describes the estimated 
average extent of low-level overflight and potential startle 
effect. The Air Force has incorporated mitigations, including 
establishment of reasonable temporary or seasonal avoidance 
areas or other measures identified in Government-to-
Government consultation with affected tribes (see FEIS Section 
2.3). Some individuals see military training and related startle or 
noise impacts as unacceptable to their quality of life and an  
adverse impact.  

LU-3 1035, 1074, 1094, 1105, 
2006,   2035,   2048,    2132 

Concerns the proposal will damage or eliminate 
ranches/farms and the ranching/farming 
lifestyle. 

FEIS Section 4.8 explains that B-1 training aircraft have 
overflown ranches and farms under the existing Powder River A 
and B MOAs (which are essentially PR-2) for decades. The 
ranching/farming/hunting lifestyle continues under this airspace 
and, in many ways, the ranches and farms are comparable to, or 
the same as, ranches and farms under the proposed additional 
airspace. FEIS Section 4.9 explains that the average number of 
low-level overflights per year would be approximately six to 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

nine. This level of training activity could cause annoyance but, 
based upon the experience under the existing MOAs, would not 
significantly impact ranches, farms, or the ranching lifestyle. 
Individuals under the proposed airspace could see sudden 
overflight startle impacts as a significant impact.  

LU-4 2045, 3026 Crop land acres have not been adequately 
identified in the analysis.  Does not account for 
crop acres coming out of the Conservation 
Reserve Program (CRP). 

FEIS Section 3.8 lists agricultural land area from available GIS 
data under the existing Powder River MOAs and under each 
proposed MOA. Section 4.8 explains why the proposed PRTC 
would not adversely affect land use under the airspace.  

LU-5 2046, 2113, 3074, 3079 Concern of losing prime hunting areas.   FEIS Section 4.8 describes the importance of hunting land use 
under the proposed airspace. Section 4.9 explains an average of 
six to nine low-altitude overflights could occur per year in any 
given location under a low MOA. Prime hunting areas are 
located under the existing Powder River A and B MOAs 
(essentially the same as PR-2) where B-1s have been training for 
decades. Section 4.8 explains that low-altitude training and 
hunting coexist throughout the west.  

LU-6 2130 The land use numbers are not shown on the 
maps and can’t see on the maps how much 
acreage is included in the area. 

In FEIS Section 3.8, Table 3.8-2 presents land use numbers 
calculated using geographic information systems. GIS data do 
not always coincide; however, the overall land use numbers 
presented in the report represent the best available information.  

LU-7 1061, 1062, 2069, 3009 Property is under the current airspace or 
overflown by aircraft near Minot.  No 
observable negative impact.  Ranchers have 
requested no-fly zones during sensitive times 
for livestock with a phone call to Ellsworth AFB. 

FEIS Section 4.8 explains that aircraft have overflown what is 
effectively the proposed PR-2 for decades. Section 2.3.1 explains 
that the Air Force will continue to work with ranchers to 
establish avoidance areas through identified mitigation 
measures.  

LU-8 2074 Question if the Air Force adheres to county land 
use plans.  Statement that individual county 
land use plans should be taken into 
consideration in the EIS analysis. 

FEIS Section 4.8.1 explains that PRTC would not place restriction 
on land use or land use plans. Plans for energy development or 
related structures which could project into the airspace are 
considered in Section 4.9. (See also FEIS Appendix J.)   

LU-9 2121, 2143, 3060, 3079 Concerned about the visual effects of large 
aircraft flying over, contrails, and chaff and flare 

FEIS Section 4.9 describes the estimated average frequency of 
low-flying aircraft. Sudden overflight visual and startle impacts 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

debris.   from aircraft and rare visual impacts from residual pieces of 
chaff or flares are  adverse impacts.  Aircraft emissions 
associated with the use of proposed airspace would not impact 
visibility (FEIS Section 4.4.3.1 and Section 5.1.2.1.4). At lower 
altitudes, individual aircraft exhaust trails can be visually 
detected for a brief period due to emissions of particulate 
matter and organic compounds.  Below 3,000 ft AGL, these 
exhaust emissions rapidly dissipate (see FEIS Section 4.4.3.1). 

Contrails, or condensation trails, are an existing condition above 
the proposed PRTC airspace. Contrails are visible water vapor 
trails from aircraft engines associated with specific 
meteorological conditions and produced by high-altitude aircraft 
overflight.  Commercial overflights of the four-state region are 
the primary contributors to these temporary artificial clouds. 
Overflight of military training aircraft could create condensation 
trails depending on flight altitude and meteorological conditions. 
Although contrails could be seen as an intrusion into an 
otherwise clear sky, such contrails, whether formed by 
commercial or military aircraft overflight, would not have an 
adverse effect upon tribal or other lands under the proposed 
airspace.   By eliminating military flights above FL260 the 
Modified Alternatives would greatly reduce the potential 
formation of contrails. Effects of the visual intrusion of PRTC 
training activities on historic properties are addressed in FEIS 
Section 4.7.2.1.  

NA = Native American 

NA-1 2053 Concern the consultation with the tribal 
governments will be labeled simply a fiduciary 
responsibility.  There is no guarantee that 
comments will be implemented.  

Ellsworth AFB has conducted Government-to-Government 
consultations with tribal governments and explained all aspects 
of the proposed airspace changes. Over the course of the past 
six years, Ellsworth AFB has consulted with tribal governments in 
compliance with Section 106 of the NHPA, and invited the tribes 
to be signatories to a Programmatic Agreement that includes 
stipulations specifying measures that resolve tribal concerns.  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

The Air Force will also continue to consult with the tribes on a 
Government-to-Government basis. 

NA-2 2103, 3043 Separate and private hearings were conducted 
at the reservations and comments were not 
submitted specifically to aeronautics 
commission.  Concern the tribal governments 
comments will not be made available or 
included in the Final EIS. 

All written comments and transcripts received on the DEIS are 
included in the FEIS. (See Section 2.12). The FAA is a cooperating 
agency (see Section 1.6) in this EIS and has participated in the 
public hearing process.  The FAA reviewed the EIS and related 
appendices and, subsequent to the Air Force Record of Decision 
(ROD), the Air Force anticipates that the FAA will adopt the FEIS, 
issue its own ROD and then publish the new airspace in the 
Billings Sectional Aviation Chart. 

NA-3 2053 Concern the tribal government is not 
recognized as having a legal or constitutional 
relationship with the United States.   

Ellsworth AFB has made special efforts to conduct Government-
to-Government consultations with tribal governments as was 
described in DEIS Section 3.7.  The obligation for federal 
agencies to engage with Native American tribes on a 
Government-to-Government basis is based on federal, statutes, 
executive orders (EOs), regulations, and policies. These include 
NHPA of 1966, the Native American Religious Freedom Act, 
Presidential Memorandum on Government-to-Government 
Relations (April 29, 1994), EO 13007 (Indian Sacred Sites) and EO 
13175(Consultation and Coordination with Indian Tribal 
Governments), and DoD Instruction 4710.02 (DoD Interactions 
with Federally Recognized Tribes). These consultations, between 
Ellsworth AFB and the tribes, have included explanations of all 
aspects of the proposed airspace changes, and have resulted in 
some of the changes made in Modified Alternative A.  As 
described in FEIS Section 4.7, the Air Force has executed a 
Programmatic Agreement that stipulates measures that resolve 
adverse effects to historic properties, religious ceremonies and 
important tribal events under the PRTC (refer to Appendix N).  
Furthermore, the Air Force will continue to consult with the 
tribes on a Government-to-Government basis.    

NA-4 2053, 2054, 2055, 2132, 
3060,   3071,   3079 

The importance of the Native American 
ceremonies and religion is not adequately 
identified or analyzed in the Draft EIS.  Military 

DEIS Section 3.7 explained the importance of ceremonies and 
Government-to-Government consultation. FEIS Sections 2.3 and 
4.7 explain the provisions of the Programmatic Agreement, 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

interference with and encroachment of sacred 
rights and religious practices is offensive, 
distracting, disrupting, and disrespectful.  
Ceremonies take place throughout the year-not 
just spring and summer.  Suggestion for further 
consultation with affected tribes including 
tribes which conduct ceremonies at Little 
Bighorn Battlefield National Monument. 

which includes avoidance areas and times, and specifies that 
when Native American ceremonial and religious sites are 
identified, the Air Force will consult to determine reasonable 
avoidance altitudes and times. Further consultation has resulted 
in the mitigations described in FEIS Section 2.3. 

NA-5 2053, 2143, 3071 Suggests mitigations for no training during 
ceremonies throughout tribal homeland and 
over sacred grounds.  Suggests no low-level 
overflights or sonic booms over Standing Rock 
Indian Reservation from June-August. 

FEIS Sections 2.3 and 4.7 explain that during Government-to-
Government consultations, the Air Force explained that when 
Native American ceremonial and religious sites are identified, 
the Air Force will consult to determine reasonable avoidance 
altitudes and times.  Also, as discussed in FEIS Sections 4.7.2.1, 
and 4.7.2.3, a “Programmatic Agreement among 28th Bomb 
Wing, Ellsworth Air Force Base, the State Historic Preservation 
Offices of Montana, North Dakota, South Dakota and Wyoming, 
and the Advisory Council on Historic Preservation Regarding the 
Proposed Development, Implementation and Operation of the 
Powder River Training Complex” (Appendix N) is among 
consulting parties comprised of signatories (28 BW, SHPOs from 
MT, ND, SD and WY, and the ACHP) and invited signatories (FAA, 
NPS, and Crow Tribe). The Cheyenne River Sioux Tribe, Northern 
Cheyenne Tribe, and Standing Rock Sioux Tribe have also been 
invited to sign, but have not yet elected to do so. As explained in 
FEIS Section 2.3.1, Modified Alternatives A and C include a 
minimum training altitude of 12,000 feet MSL above the 
Standing Rock Indian Reservation, Cheyenne River Sioux Tribe, 
and Northern Cheyenne Indian Reservations. Supersonic training 
would be scheduled once per quarter for 1 to 3 days for a 
maximum of 10 days per year. An average of one sonic boom 
per LFE day could be experienced at any given location under 
the proposed airspace. 

NA-6 2053,  2103, 2139, 3071 Request for more information on the frequency 
and amount of fuel or chaff dropped and flight 

FEIS Section 2.3 explains that there is no proposed deployment 
of ordnance on tribal lands or any other lands under the 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

time over tribal lands.  Suggestion to limit the 
use of chaff over tribal lands and start using 
new technologies for invisibility. 

airspace. The Air Force has identified fuel jettison areas and 
none are over tribal lands.  FEIS Section 2.8 describes chaff and 
flare deployment as defensive countermeasures and explains 
the quantity of chaff (0.00377 ounces per acre per year) or flare 
residual materials (one plastic or Mylar piece per 149 acres per 
year) which could be randomly distributed anywhere under the 
training airspace, including on tribal lands. FEIS Section 2.8 also 
contains information on the frequency of aircraft use of the 
airspace as part of the Proposed Action. 

NA-7 2054, 2056, 2057, 2058, 
2129,   2130,   2140  

Concern there is not enough respect for the 
Native American lands and their quality of life.   

The Air Force has sought to work with Native American tribal 
representative to identify sensitive sites. DEIS Section 3.7 
explained the importance of ceremonies and on-going 
Government-to-Government consultation. FEIS Section 4.7 
explains that when Native American ceremonial and religious 
sites are identified, the Air Force will consult to determine 
reasonable avoidance altitudes and times. 

NA-8 2053, 2055, 2058, 2124, 
2139 

Concern the proposal is in violation of treaties, 
specifically the Fort Laramie Treaty of 1868, for 
the absolute and undisturbed use and 
occupation of tribal lands.  Suggestions that 
these treaties include airspace over tribal lands 

DEIS Section 3.7 described the Fort Laramie Treaty of 1868. 
There is no ground construction proposed as part of the Powder 
River Training Complex.  FEIS Section 1.6 explains that the FAA 
has sole responsibility of navigable airspace in the United States 
and associated offshore and other areas.  

NA-9 2124, 2126, 2131, 2132, 
2137,   2140,   2141,    2143 

Were the meetings with the Native Americans 
Government-to-Government meetings?  If not, 
why weren’t they advertised as public hearings?  
Thought the purpose of the meeting was for the 
Air Force to give a presentation and was not 
going to include public comment or a court 
proceeding hearing.  If a public hearing had 
been advertised more people would have 
attended. 

Meetings with tribes are conducted on a Government-to-
Government basis. Meeting participants are invited at the 
direction of the tribe. Such Government-to-Government 
meetings are in addition to advertised public hearings on the 
DEIS. (See DEIS Section 3.7.) The results of Government-to-
Government consultations have been incorporated into the 
analysis as described in FEIS Sections 4.7, 4.10, and others.  

NA-10 3079 Concerned about the sudden overflight and 
noise impacts to the serenity of the land and 
Native American way of life. Permanent 

FEIS Section 2.3 explains the mitigations incorporated to support 
reasonable seasonal and temporary avoidance areas. Also FEIS 
Section 4.7.2.3 describes the stipulations of the Programmatic 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

avoidance areas may be needed.   Agreement the Air Force has executed, including avoidance 
areas, times and dates, and a process for continued consultation 
as specific concerns arise regarding additional identification of 
Native American ceremonial and religious sites or other areas of 
concern.  The Air Force will consult to determine reasonable 
avoidance altitudes and times.  See Appendix N for the full text 
of the Programmatic Agreement. 
 

NA-11 2124 Suggests a Memorandum of Agreement as part 
of a Government-to-Government relationship 
between the tribes and the Air Force.   

Modified Alternative A incorporates a number of changes in 
airspace use in response to tribal concerns.  Also, as described in 
FEIS Section 4.7.2.3, the Air Force, SHPOs and ACHP developed a 
Programmatic Agreement that resolves adverse effects that 
could result from the proposed action, through stipulations 
concerning avoidance, minimization or mitigation of adverse 
effects to historic properties, religious ceremonies and 
important tribal events under the PRTC.  Refer to FEIS Appendix 
N for the complete and final text of the Programmatic 
Agreement.    

NA-12 3071 History of Native Americans portrayed in the 
DEIS includes incorrect information.  Suggested 
corrections are provided. 

Additional edits incorporated into the EIS in response to specifics 
provided by the tribes.  

NA-13 2124 Concern for illegal dumping of hazardous 
materials, chemical, nuclear, and other waste is 
being dumped. 

As explained in Chapter 2.0 of the FEIS, no ground construction 
is included as part of the Proposed Action.  Chapter 5.0 of the 
FEIS explains that threat emitters, if sited, would have separate 
NEPA evaluation. There are no proposed ground assets and no 
proposed construction or other wastes.   
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

NO = Noise 

NO-1 2008 Concern with the noise increase from aircraft in 
holding patterns waiting to land. 

As described in Section 2.5 of the FEIS, although the sorties may 
increase from FY2011 activity, total flight operations would not 
be expected to exceed those analyzed and published in the 2008 
Ellsworth AFB Air Installation Compatible Use Zone (AICUZ), 
which is publically available at 
http://www.ellsworth.af.mil/shared/media/document/AFD-
090428-076.pdf.  The AICUZ study, which is incorporated by 
reference, identifies the noise levels associated with flight 
operations in the vicinity of Ellsworth AFB. 

NO-2 1038, 1103, 1111, 2008, 
2105,   3060,   3069,    3074 

Concern for the disruptive nature of sonic 
booms and low-level overflights including 
startle effect and damage to buildings, 
windows, and other property.  

As described in FEIS Section 4.2, low-level overflights and sonic 
booms would be infrequent.  Overflights exceeding 65 dB SEL 
would occur once on 4 out of 10 days on average.  An average of 
one sonic boom per day could be experienced on the not more 
than 10 LFE days per year.  Startle effects generated by noise 
would be relatively rare, and the likelihood of significant 
structural damage from a sonic boom is very low, although it 
could occur.  Any claims from Air Force-related damage would 
begin by contacting Ellsworth AFB Public Affairs. 

NO-3 1115, 2008 Concern for the accuracy and scientific integrity 
of the B-1 aircraft noise predictions.  Concern 
the effects are underestimated.  When the B-1s 
use their afterburners, the noise is greater than 
reported. 

FEIS Appendix I describes the noise models and accuracy of 
those models. DEIS Section 3.2 described the noise from B-1 
afterburner use, and Appendix I, Table I-1, presents the noise 
level without afterburners. The numbers are measured 
numbers. FEIS Section 4.8 presents the consequences of SEL 
noise.  

NO-4 1039, 1056, 1082, 2009, 
2110,   3060,   3080 

The noise numbers are misleading and vague 
because they are averages and generalized.  
They are not always consistent.  No specific 
discussion is provided as to how thresholds of 
significance were defined in determining 
impacts of noise on the resources described in 
the document.  The 55 DNL dB threshold cited 
in the DEIS does not adequately address 

Section 3.2 of both the DEIS and FEIS explain that both average 
and single event level noises are included to provide a complete 
noise picture to the public, agencies, and decision-makers. FEIS 
Appendix I explains FAA noise policies.  DEIS and FEIS Section 
3.2.2 discussed factors involved in defining significance with 
regards to noise impacts. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

disruption of tranquility or disruption of 
solitude at national parks.  No specific 
discussion is provided as to how thresholds of 
significance were defined in determining 
impacts of noise.   

Neither the Air Force nor the FAA has specific significance 
thresholds for properties like the Little Bighorn Battlefield 
National Monument, which call for special consideration in 
determining noise impacts (see DEIS Section 3.2.2).  Noise 
impacts on such properties are determined based on the context 
and intensity of the impacts on the resource on a case-by-case 
basis. FEIS Section 4.2.3 includes specific noise results for the 
National Monument, using single-event metrics (i.e., SEL and 
Lmax) in addition to DNL.  In a Programmatic Agreement under 
Section 106 of the National Historic Preservation Act (see 
Appendix N of the FEIS), the Air Force and the National Park 
Service have agreed that the Air Force will partially mitigate the 
effects of the PRTC on the National Monument (e.g., noise) by 
implementing specific measures, including a minimum training 
altitude of 5,000 feet AGL from one hour before to one hour 
after posted hours of operation. 

NO-5 1003, 1037, 1045, 1078, 
1096, 1109, 2017, 2021, 
2023, 2030, 2032, 2067, 
2085, 2092, 2110, 2111, 
3048,   3064,    3079 

Concern with the increase in noise, including 
sonic booms and vibrations, with low-flying 
aircraft and impacts to sleep, hearing, startle 
effects to humans and wildlife, annoyance, 
prayer, ceremonies, and other day-to-day 
activities. Suggestions for limitations set on 
aircraft noise including restrictions of noise to 
reasonable hours.   Suggestions for analysis to 
use single-event noise rather than using 
average noise. 

FEIS Section 2.5 describes training periods and the hours when 
training could occur. After dark flights are required for realistic 
training. FEIS Section 4.2 describes noise impacts, including sonic 
booms, and presents the change in average noise levels. FEIS 
Section 4.2 identifies the calculated number of times per training 
day when different sound levels would be exceeded. FEIS 
Section 4.2 also explains that individual aircraft operating at low 
altitude may have single events as loud as 133 dB sound 
exposure level (for a B-1 using afterburners at 500 feet AGL).  As 
explained in FEIS Section 4.7.3.1, training aircrew avoid buildings 
during this fly-up maneuver. Supersonic would be proposed 
above 20,000 feet MSL for bombers and above 10,000 feet AGL 
for fighters. FEIS Section 2.8 describes the minimum altitude for 
supersonic maneuvers. FEIS Appendix I explains noise measures 
in more detail.   

NO-6 2018 Does altitude have a factor in the decibels of 
noise reaching the ground? 

DEIS Section 3.2 and FEIS Section 4.2 provide noise effects based 
upon aircraft altitude above ground level. This means that an 
aircraft flying at 10,000 feet MSL above 3,000-feet MSL terrain 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

would have a noise effect comparable flying at 7,000 feet AGL.  

NO-7 2018 Are there any ultrasonic magnetic waves 
involved in sonic booms? 

DEIS Section 3.2 and Appendix I of the FEIS explain that sonic 
booms are created by sound pressure waves, not magnetic 
waves. There are no ultrasonic magnetic waves involved in sonic 
booms. The compression of air does result in sound effects 
beyond those audible to the human ear. Some sounds inaudible 
to humans can be heard by animals.  

NO-8 2018 What would the decibels be at 10,000 feet AGL? FEIS Appendix I, Table I-1 and I-2 describe the decibel levels for 
different aircraft types flying at different altitudes AGL. FEIS 
Section 2.11 presents sonic boom overpressures for various 
altitudes AGL.  FEIS Section 4.2 provides noise effects based 
upon aircraft altitude AGL. This means that an aircraft flying at 
10,000 feet MSL above 3,000-feet MSL terrain would have a 
noise effect comparable flying at 7,000 feet AGL.  

NO-9 2101, 3079 There are several different units used to 
describe noise.  Want to see single event sound 
exposure levels.  How do decibels relate to psf? 
How can we understand the meaning of the 
sound measurements?   

DEIS Section 3.2 explained that different noise measures are 
used to reflect different noise effects.  FEIS Appendix I explains 
noise measures in more detail and Table I-1 provides typical 
noise levels for common sounds. Both average noise and single 
event sound exposure level noise are included in FEIS Section 4.2 
to provide a complete picture to decision-makers and the public.   

NO-10 1007, 1042, 1110, 2045, 
2107,   3008,   3016,    3017 

Do not want flights over homes or corrals also 
suggest avoidance areas similar to those given 
to Native American sacred grounds to include 
round-up areas, birthing areas, watering holes, 
etc.  Not all the sensitive noise areas have been 
identified and want assurance all avoidance 
areas will be respected.   

FEIS Section 2.3 explains that the Air Force will work with 
individuals, tribal governments, and organizations to identify 
sensitive noise areas and periods of avoidance.  

NO-11 2112, 2116, 3064 Concern for the noise effects associated with 
Post Traumatic Stress Disorder and other health 
issues.   

FEIS Section 4.2 describes studies conducted regarding 
performance effects of noise and other noise-related issues. 

NP = National Environmental Policy Act 

NP-1 1009, 1064, 1068, 1074, Questions if citizens can vote down the Section 1.5 explains that the FAA has jurisdiction over navigable 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

1096, 1117, 2024, 2032, 
2071,    2125,   3012 

proposal or sue the Air Force. Concern the Air 
Force can do this without the consent of 
citizens and is an infringement on citizens’ 
rights.  Suggests the Air Force is ignoring the 
concerns expressed by citizens.    

airspace. FEIS Section 2.10 explains that federal environmental 
and airspace regulations will be followed in the decision-making 
process.  

NP-2 1068, 1076, 2032, 2043, 
2050,   2083,   2124,   2132 

Concern that comments and objections are not 
being listened to and that elected officials are 
not representing citizen concerns.  Hope that 
recommendations will be added in the Final EIS.  

FEIS Section 2.10 explains that federal environmental and 
airspace regulations will be followed in the decision-making 
process. Section 2.10 also explains the opportunities for public 
concerns to be incorporated into the decision-making process.  

NP-3 1071, 2047, 2068, 2107, 
2108,   3044,   3048 

Appreciation for the holding public hearings and 
providing a venue to provide comments and 
learn more about the proposal.  

The Air Force appreciates your participation in the public 
involvement effort for the Powder River Training Complex 
proposal.   

NP-4 2050, 2074, 2083, 2094 What is the role of the cooperating agency and 
do they work in our best interest?  Suggests 
that a state law that gives Montana the role of 
cooperating agency and that the Air Force 
should coordinate with the state.  Statement 
that as the cooperating agency and final 
authority, the FAA has the most influence in the 
decision. 

FEIS Section 1.6 of the FEIS explains that FAA is the cooperating 
agency and will make decisions regarding establishing airspace. 

NP-5 2057, 2072, 3066, 3072 How long is the comment period for the Draft 
EIS? Does the FAA see our comments? 

Section 2.12.2 of the FEIS describes the DEIS public comment 
process and Section 2.12.3 of the FEIS describes the 
environmental process.   The initial comment period opened on 
August 20, 2010 and was scheduled to end on November 15, 
2010, but by request, the comment period was reopened and 
extended to January 31, 2011, nine weeks beyond the original 
timeline.  Closure of the comment period for the DEIS was 
described in the public announcements. (See Appendix E.) FAA 
reviews the FEIS and determines whether to adopt it. Section 1.6 
of the FEIS (Section 1.5 of the DEIS) explains that FAA is a 
cooperating agency and will make decisions regarding 
establishment of any airspace. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

NP-6 2064, 3047 Can the Air Force and the FAA cooperating 
agency provide a commitment that will not limit 
wind energy projects?   

FEIS Section 4.9.3.1.4  discusses towers and FAA requirements 
for tall structures.  

NP-7 1012, 2066, 3073 If this goes through, can we ensure compliance 
with the project ROD?  Concern the Air Force 
won’t abide by their own rules. 

The FEIS and ROD will be legally binding. Any and all mitigations 
contained in the ROD will become the legal obligation of the Air 
Force. (See Section 2.10.)  

NP-8 1108, 1116, 1117, 2072, 
2095, 2116, 2123, 2130,  
2141,   3025 

How were the meetings advertised?  How was 
the public made aware of the proposal?  
Concern the meetings were not publicized 
widely enough or early enough to allow people 
to attend. 

Section 2.12.2 of the FEIS describes the DEIS public comment 
process and the methods used to advertise meetings. In 
addition, Appendix E of the FEIS describes the advertising for the 
19 public hearings and four Native American meetings held 
during the public comment period. 

NP-9 1009, 2075, 2101, 3012 The language in the document seems vague, 
such as “expected to”, “may be”, 
“approximate”, as well as using different units 
of measure. 

DEIS and FEIS language reflects the predictive nature of the 
analysis conducted to identify potential effects of the action on 
future conditions. 
Measurement units in the DEIS and FEIS are similar to those 
used in other NEPA documents and when possible are consistent 
throughout the document, but are tied to the type of 
measurement being made.  For example, measurements 
involving airspace use nautical miles, and measurements of 
ground areas are reported in acres or square miles. (See also 
response to NO-9.)  

NP-10 2083, 2130, 3048, 3056, 
3076 

What is the process of government 
consultation?  Would like to see other 
agencies/entities/citizens involved in the 
comment process and what their comments 
are.  Will a Memorandum of Understanding be 
created amongst all agencies possibly 
impacted? 

FEIS Section 2.10 explains the NEPA process. DEIS Section 3.7 
explained the Government-to-Government consultation. FEIS 
Appendix E explains other agencies and entities which have been 
invited to participate in the NEPA process. Appendix E also 
identifies the public hearing locations and times to support 
participation by any and all involved parties.  

NP-11 1039, 1045 This proposal does not follow Air Force Policy 
Directive 32-70 or EO 11991 in protecting or 
enhancing the environment.  Concern the EIS is 
swayed towards the needs of the Air Force not 

FEIS Section 2.10 identifies the policies and directives followed 
in the preparation of this EIS. Section 2.11 identifies one of the 
goals to be reduced environmental conflicts. Section 2.3 
provides a list of mitigations.  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

for the concern of the environment.  

PN = Purpose and Need 

PN-1 1059, 2003, 2065, 2097, 
3045  

Aircrews need to be combat ready and 
additional airspace is needed.   

The Air Force appreciates your participation in the public 
involvement effort for the Powder River Training Complex 
proposal.   

PN-2 1002, 1003, 1004, 1009, 
1011, 1034, 1037, 1046, 
1050, 1056, 1058, 1063, 
1064, 1065, 1067, 1068, 
1073, 1084, 1085, 1093, 
1096, 1098, 1101, 1102, 
1107, 1109, 1111, 1118, 
2006, 2024, 2046, 2047, 
2048, 2076, 2077, 2083, 
2086, 2092, 2095, 2100, 
2101, 2102, 2106, 2109, 
2113, 2117, 2121, 2122, 
2128, 2134, 3003, 3012, 
3014, 3016, 3017, 3018, 
3028,    3056,    3080 

Why can’t you train somewhere else such as 
Nevada, Utah, the Hays MOA, in deserts, or 
over water?  Why do you need the entire area? 
Suggests keeping flights in South Dakota and 
North Dakota. Other planes who want to use 
the airspace will have to use fuel to get here. 
Concern there is already enough disruption 
from military flights and substantial restricted 
areas already in place.  The existing airspace is 
large enough. 

FEIS Section 2.10 describes the training requirements and 
limitations for B-1 and B-52 aircraft. Section 2.11 explains how 
the training location alternatives have been identified. Section 
2.11 explains that training in other locations is done to the 
extent possible. Other aircraft are included in LFE training (See 
Section 2.8). Section 1.0 of the FEIS discusses the purpose and 
need of the Proposed Action, including the training 
requirements for the Air Force.  

PN-3 1034, 1058, 1101, 2006, 
2034, 2046, 2047, 2083, 
2098, 2106, 2113, 2116, 
2121,    3024,   3077 

Concern that this expansion is not necessary for 
national security.  Suggestion that training be 
concentrated on ground training rather than 
aircraft.  The Air Force needs to consider how to 
use America’s resources wisely and the 
potential harm outweighs the benefits.  What 
airspace will be given up? 

FEIS Section 1.0 describes the need for a trained military force. 
Section 2.10 describes the B-1 and B-52 missions for which 
aircrews need to be trained. Section 2.11 details the training 
requirements and limitations of existing training airspace.  
Section 2.11 explains how the training location alternatives were 
identified.  All airspace is reviewed on an annual basis by the 
FAA and the Air Force to determine its ongoing need and 
capabilities to meet the training airspace needs.  This review 
process is separate from NEPA. 

PN-4 2104, 2114, 3002, 3021, 
3039,   3071 

Why is it necessary to fly down to 500 feet 
(including Native American reservations)? Can 
they fly at 1,000 feet minimum? 

FEIS Section 2.10 describes the low-altitude training associated 
with the B-1 aircraft. B-1 crews must maintain proficiency in low 
level employment down to 500 feet AGL to fulfill current and 
future combat requirements.  According to FEIS Section 2.8, 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

approximately 15-20 minutes of a two hour mission would take 
place below 2,000 feet AGL.  The vast majority of this training is 
currently accomplished at 1,000 feet ATL with a minimum 
amount of time spent at 500 feet AGL to maintain aircrew 
proficiency in the unique dynamics of flight at 500 feet AGL.   
The Standing Rock, Cheyenne River, and Northern Cheyenne 
Reservations would not be overflown below 12,000 feet MSL 
under Modified Alternatives A or C. 

PN-5 1056, 1066, 2072, 2075, 
2102, 3012, 3028, 3052, 
3059,    3071,   3080 

How many days do you need to train in the 
airspace?  Information in the Draft EIS seems 
contradictory as to whether LFEs would be 10 
days or 12 days per year.  Thought the airspace 
would be used for 10 days but Draft EIS says 
over 200 days. 

FEIS Section 2.5 describes the training requirements and 
presents the proposed scheduled time for the airspaces to be 
activated for training. Day to day training would be for 240 days 
per year.  LFE training would be up to 10 days per year (of the 
240 days). 

PN-6 1058, 2106, 2114 The Bombers have been around a long time.  
Won’t they be replaced soon?   

DEIS Section 1.2 explains that the B-1 aircraft continue to be 
upgraded with multiple advanced technologies to ensure their 
usefulness and applicability into the future.  

PN-7 1064, 3025, 3062 Suggestion that with today’s technology, flight 
simulators can provide additional training.  
Existing airspace would be adequate with use of 
flight simulators.  Flight simulators need further 
discussion.   

As explained in FEIS Section 2.11.3.3, sophisticated flight 
simulators will continue to be used to the extent possible. Even 
the best simulators lack realism of actual flying and aircrews do 
not receive the same physical training challenge in simulators as 
during aircraft flight. Extensive aircrew use of simulators is 
already included in the flight requirements for the proposed 
PRTC.   

PR = Physical Resources 

PR-1 2124, 2132, 3012 Would like to see more water and soil data.  
Water and soil information is inaccurate. pH in 
MT area is high to very high in Alkaline. 

DEIS Section 3.5 mapped soil types and described pH. Almost all 
(99 percent) of the regional soils have a pH greater than 5.0 
(extremely acidic) or less than 8.5 (strongly alkaline). There is no 
proposed surface construction (See FEIS Section 2.8.6).  FEIS 
Section 4.5 explains that the only feasible soils or water 
consequences could be from minute particles of chaff. Chaff 
concentrations are calculated to be approximately 0.00377 
ounces per acre per year. (See FEIS Section 2.4.6.3.) The soil pH 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

is nearly entirely outside the range to react with chaff coatings, 
and the chaff particles rapidly become indistinguishable from 
silica and aluminum soil elements. No soils or water impacts 
would be anticipated. (See also FEIS Appendices C and D.)  

SA = Safety 

SA-1 1006, 1044, 1054, 1102, 
2001, 2018, 2028, 2042, 
2059, 2063, 2066, 2072, 
2080, 2084, 2085, 2095, 
2107, 2121, 3005, 3054, 
3056,   3075,   3079 

Concern for mid-air collisions when flying at low 
levels.  What are the safety statistics in the 
area?  What safety measures will prevent 
mishaps? 

FEIS Section 4.3 describes the flight safety of the B-1 and B-52 
aircraft, including the Class A accident statistics. These include all 
aircraft operations, including training below 2,000 feet AGL. The 
Air Force and FAA would continue coordination to enhance the 
situational awareness of aircraft operators as to whether PRTC 
low altitudes MOAs (airspace below 12,000 feet MSL) are active.  
This may include practices for use of existing data, equipment, 
and procedures as well as integration of advancements in 
software and/or equipment. 
 

SA-2 2007 Safety concerns in flying between Billings and 
Rapid City. 

DEIS Section 3.1 explained that Victor airway V86 can be used 
between Billings and Rapid City, which would be outside the 
proposed MOA airspace and beneath existing and proposed 
ATCAAs. IFR or VFR aircraft could use this airway. VFR aircraft 
could fly see-and-avoid through an active MOA direct between 
Billings and Rapid City.  

SA-3 1058, 1060, 1073, 1096, 
2007, 2076, 2095, 2103, 
3050,    3054,    3073,   3075 

Safety concerns when rerouting during 
inclement weather or multiple flights on Victor 
airways without adequate communication.  

DEIS Section 3.1 described Victor airway use during inclement 
weather flying IFR if MOA airspaces are activated. The stacked 
and additional MOAs are designed to provide for IFR access and 
training aircraft temporary relocation out of a specific airspace 
to allow for IFR transit. FEIS Section 2.3.1 explains that the 
announcement by NOTAM in advance of MOA activation 
provides as current information as possible. Pilots who could not 
fly VFR due to weather or contract requirements, sought to 
obtain real-time information on a MOA activation, and were not 
able to obtain such information see the lack of information as an 
adverse impact.  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

SA-4 2007, 3056 Would like better communication with Denver 
Center, MNP, and SLC to increase safety.  Will 
ARTCC communication boundaries be 
simplified? 

 
The communication capabilities within the PRTC region are 
consistent with established requirements for the National 
Airspace System. Frequency coverage for aircraft operators will 
continue as currently established.  
 
The existing airspace management procedures used by Denver 
and Salt Lake Air Route Traffic Control Centers (ARTCC) for 
controlling PR A/B MOA will be revised and expanded to include 
Minneapolis ARTCC. Any additional coordination requirements 
necessary for the management of the PRTC will be added to 
agreements between the air traffic control facilities and the Air 
Force. The existing procedures within the Aeronautical 
Information Manual (AIM) covering contact with air traffic 
control facilities and details published on charts and other Flight 
Information Publications (FLIP) should be followed to contact 
the air traffic control agency responsible for any particular MOA. 

SA-5 1043, 1050, 1054, 1058, 
1063, 1068, 1082, 1084, 
1086, 1100, 1101, 1102, 
1106, 1108, 1109, 2009, 
2029, 2035, 2049, 2071, 
2074, 2092, 2099, 2107, 
2116 2121, 2124, 2125, 
2140, 3002, 3008, 3014, 
3025, 3035, 3039, 3041, 
3048, 3052, 3055, 3056, 
3060, 3062, 3064, 3071, 
3074,  3079 

Concern about fires caused by flares and the 
need to restrict use of flares.  Not enough 
analysis has been done.  Extreme fire danger 
rating is too high; should be lower rating. Need 
to consider suppression capabilities in regional 
areas.  Please provide an historical comparison. 
Would like flares dispersed no lower than 
10,000 feet. 

FEIS Section 2.3.1 describes altitude limitations of flare use and 
the cessation of use under certain fire danger ratings.  FEIS 
Sections 3.3 and 4.3.3.1.3 describe the different types of flare 
failures and the potential impacts from flares deployed in fire 
danger conditions, including the National Fire Danger Rating 
System and the conditions under which Ellsworth AFB would 
suspend flare use.   Ellsworth AFB mutual aid agreements are 
also described in that FEIS section. Regional response, including 
federal agencies, would occur for any fire, including an unlikely 
flare-caused fire. (See also FEIS Appendix D.)    

SA-6 1050, 1082, 1084, 1100, 
2009,   2100,   3079 

A more thorough discussion on how fires from 
flares will be handled needs to be addressed. 

The FEIS extensively and adequately discusses the potential for 
fires from any source and how such fires would be handled.  FEIS 
Section 2.3.1 describes altitude limitations of flare use.  FEIS 
Sections 3.3.3.3 and 4.3.3.1.3 describe the different types of 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

flare failures and the potential impacts from flares deployed in 
fire danger conditions.  Section 3.3 explains that fire danger 
ratings are relative, not absolute, and are location-specific, and 
that land management agencies estimate fire danger for a given 
rating area. FEIS Section 4.3.3.1.3 also describes Ellsworth AFB 
mutual aid agreements with local and regional emergency 
response agencies, which are activated for any fire, including an 
unlikely flare-caused fire (See also FEIS Appendix D.)   

SA-7 1005, 1037, 1039, 1058, 
1060, 1065, 1066, 1070, 
1073, 1080, 1083, 1091, 
1096, 1100, 1107, 1111, 
1116, 1118, 2010, 2018, 
2019, 2020, 2021, 2022, 
2025, 2035, 2061, 2063, 
2068, 2071, 2072, 2073, 
2075, 2081, 2085, 2091, 
2094, 2096, 2103, 2104, 
2106, 2107, 2109, 2113, 
2117, 2119, 3003, 3004, 
3005, 3010, 3012, 3022, 
3023, 3025, 3028, 3039, 
3041, 3051, 3052, 3054, 
3058,   3061,   3064 

Concern for private pilot’s safety when they are 
flying in slow planes with much faster aircraft in 
the area, including impact from wind vortices. 
Similar concerns for high-performance GA flying 
into 3 NM circle airports and/or flying in 
thunderstorm conditions.  

Training B-1 aircraft would use see-and-avoid as well as 
electronic capabilities to identify general aviation aircraft 
approaching the B-1’s path of flight. FEIS Section 4.1 explains 
that see-and-avoid procedures are the responsibility of all pilots, 
including military pilots. Section 4.9 explains that uncertainty 
regarding low-level overflight and wake vortices could have the 
potential to affect low-flying aircraft, including highline patrol, 
pipeline patrol, and crop dusting aircraft. Section 4.3 describes 
the potential safety risks associated with military training aircraft 
and impacts from lack of communication. This safety risk is seen 
as an adverse impact. Section 4.3 describes training aircraft 
accident rates and safety concerns where worsening weather 
would require a VFR flight to go IFR but a scheduled MOA would 
prevent IFR flight. The stacked and additional MOAs are 
designed to provide for IFR access and training aircraft 
temporary relocation out of a specific airspace to allow for IFR 
transit. GA uncertainty about flying into scheduled training 
airspace is further addressed in AM-1. The random and 
unpredictable B-1 overflight which could occur at any given 
location an average of six to nine times per year or more at or 
below 2,000 feet AGL was seen by pilots at hearings as an 
adverse impact. (See Section 4.9).  The Air Force and FAA would 
continue coordination to enhance the situational awareness of 
aircraft operators as to whether PRTC low altitudes MOAs 
(airspace below 12,000 feet MSL) are active.  This may include 
practices for use of existing data, equipment, and procedures as 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

well as integration of advancements in software and/or 
equipment. 

SA-8 2010, 3004, 3042 Concern for pilot’s safety while doing frequent 
wildlife surveys.   

DEIS Section 3.1 described the wildlife and wetlands surveys and 
photography and identifies specific weather conditions and time 
periods when such surveys would need to occur. Section 4.9 
explains the need to coordinate with Ellsworth AFB to deconflict 
military operations.  

SA-9 1002, 1007, 1039, 1045, 
1055, 1100, 1108, 2013, 
2073, 2079, 2095, 2115, 
3003,   3011,    3065 

Concern for safety during recreation and 
ranching. 

FEIS Section 4.8.3 explains land use and recreation impacts and 
describes startle effects upon domestic and ranch animals. 
Recreation, including parasailing could occur at specific 
locations. Often these locations are identified on FAA 
aeronautical charts. Section 4.8 explains that the Air Force would 
not normally schedule the airspace from Friday noon through 
Sunday night to support heavy use recreational activities. 
Recreation can also include camps for youths and adults. The Air 
Force will work with ranchers and others to identify seasonal 
avoidance areas. (See Section 2.3.) Section 5.0 discusses 
recreational cumulative effects.  

SA-10 1108, 2016, 2051, 2107, 
3012 

Aircraft and bird strike safety concern. FEIS Section 4.3 explains bird-aircraft strike risk and actions 
taken to reduce risks.  

SA-11 1058, 1066, 2020, 3061 Concern for safety if training includes flying 
lights out.   

Training would not be with lights out in the proposed PRTC MOA 
airspace. 

SA-12 1100, 2025, 2026 Concern for the danger of flares on wells and 
gas pipelines. 

FEIS Section 2.8.5, Section 4.3.3.1.3, and Appendix D explain 
flare release altitude limitations of 2,000 feet AGL. Flares burn 
out in 500 feet or at 1,500 feet AGL. It would be extremely 
unlikely that a burning flare would strike the ground at all (see 
Section 4.3.3.1.3) and even more unlikely that a still-burning 
flare could fall at any specific location, such as a well.  

SA-13 1100, 2026, 3060, 3074 Can chaff and flare use be limited to winter 
months to avoid peak fire season? 

PRTC training requirements are necessary during summer 
months, but the Air Force would discontinue flare use when the 
fire rating is very high or extreme.  FEIS Section 2.8 describes 
chaff and flare use, including flare release restrictions. Chaff 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

does not burn and does not pose any fire risk.   

SA-14 1039, 1043, 1045, 1050, 
1052, 1054, 1063, 1079, 
1104, 1106, 1108, 2035, 
2036, 2056, 2057, 2063, 
2082, 2099, 2101, 2103, 
2116,   3048 

Concern of the health risks of ingesting the 
chaff and flare debris or from dud flares.   

FEIS Section 2.8 and Section 4.3.3 describes the chaff and flare 
residual materials. Proposed chaff deployment would result in 
an estimated average of 0.00377 ounces of what is effectively 
soil per acre per year. Chaff and flare plastic or paper pieces 
have never been recorded as ingested by animals (see FEIS 
Appendices C and D).  Appendix C explains that airborne chaff 
does not abrade to respirable particles. During controlled tests, 
animals rejected eating concentrations of chaff. Chaff fibers are 
dispersed in the air and upon contact with the ground, break 
down to become silica and aluminum particles indistinguishable 
from the composition of soil. The animal fat micro-coating of 
chaff fibers breaks down when exposed to sunlight. (See Section 
4.5.) Section 2.8 describes the extremely low risk of any dud 
flares (one per three years in the entire airspace).  

SA-15 1043, 2041, 3026, 3043, 
3075 

Concern for safety during cloud-seeding 
operations or agricultural applications. 

FEIS Section 4.1 explains that military training pilots would be 
briefed where weather modification activity is planned.  
Information on this weather modification activity would need to 
be coordinated with the Air Force and the industry.  Air Force 
would use see-and-avoid procedures to work with weather 
modification activities. (See also responses to SO-2 and SO-28.)  

SA-16 2041, 2072, 2077, 3006, 
3044,    3048,   3052 

Concern with use of countermeasures 
interfering with radar. How will the 60 NM chaff 
deployment restriction be applied?  

Aircrew pre-flight briefings (see FEIS Section 2.10.4.4) identify 
avoidance areas and distances for deployment of defensive 
countermeasures.  FEIS Sections 2.3 and 2.8.5.1 describe the 
chaff deployment restriction relative to FAA radars. Weather 
radars have the ability or identify and distinguish chaff.  FEIS 
Section 4.3.3.1.2  discusses the deployment of chaff after 
receiving clearance from FAA Frequency Management Authority.  

SA-17 1007, 1009, 1082, 2042 Concern pilots are showing off and flying 
recklessly.   

FEIS Section 2.10 describes the detailed activities required for 
pilot training and briefings in advance of missions. Pilots are 
training as they are expected to perform in combat and are not 
flying recklessly or showing off.  
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

SA-18 2059, 3026, 3043 Most medical flights are above 10,000 feet and 
may be operating at FL180 to FL250. 

FEIS Section 2.3 explains that medical flights would be given 
priority. Section 4.1 recognizes that medical flights typically are 
above 10,000 feet MSL. The MOA stratification is designed to 
permit IFR transit, including emergency flights.  

SA-19 1008, 1011, 1043, 1063, 
1094, 1096, 1106, 2073, 
2074, 3008, 3020, 3026, 
3049, 3056, 3068, 3070, 
3074,   3075 

Concern there isn’t adequate communication 
capabilities when medical or other emergency 
flights are needed. How will they be given 
priority? 

FEIS Section 2.3 explains that medical flights would continue to 
be given priority, as they are expedited currently in the existing 
Powder River MOAs.  FEIS Section 4.1.3.1.4 notes that the Air 
Force currently immediately shift aircraft or end training in the 
airspace to accommodate emergencies. Also Section 2.3 
identifies that MOA segments are designed to permit IFR transit, 
including for emergency flights. The stacked and additional 
MOAs are designed to provide for IFR access and would allow 
training aircraft temporary relocation out of a specific airspace 
to allow for IFR transit.  FEIS Section 4.1.3.1.4 describes the lack 
of radio coverage and communication within the airspace. 
Section 2.5 describes the scheduling of the airspace. 

SA-20 1072, 1109, 2077, 2140 What are the response measures if an aircraft 
crashes? 

DEIS Section 3.3 described the response measures if an aircraft 
crashes.  

SA-21 1008, 1011, 1094, 1106, 
2072,   2077 

Concern pipelines won’t be checked frequently 
enough for leaks due to inability to access the 
airspace.   

FEIS Section 2.5 presents the proposed schedule for training 
airspace activation. Pipeline checks could always be performed 
below 500 feet AGL or when training airspace was not 
scheduled. As with any temporary avoidance area, when 
informed of an activity, the Air Force would work with the entity 
to avoid the area and/or altitude. 

SA-22 1082, 1105, 2080 Concern for increased heart and other health 
problems for those who live under a flight path. 

There is no particular flight path for aircraft training within the 
airspace. DEIS Section 3.2 described the random nature of flight 
training activity throughout the airspace. FEIS Section 4.9 
describes the calculated six to nine annual average number of 
overflights for any given location within the airspace, although 
specific locations could be overflown more or less frequently. 
Individuals overflown may be annoyed, but there would be no 
flight paths with individuals regularly overflown.  

SA-23 2074 Concern for the sonic boom’s effect on FEIS Section 4.2 describes the overpressure from sonic booms. 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

pipelines.   All pipelines are constructed to withstand substantially greater 
pressures than could possibly be generated by a sonic boom.  

SA-24 2084, 3049 Concern of increased risk and inability to avoid 
towers when training or overflight damage to 
wind machines.   

DEIS Section 3.3 explained that towers are mapped and lighted. 
Training aircraft identify and avoid all towers during flight 
operations. Permanent avoidance areas are established for 
towers. No damage to tall structures or wind machine 
operations would occur (see Section 3.3.3.3).  

SA-25 2096 Concern the additional time pilots will be in the 
air trying to get around an active MOA will 
increase safety risks.   

Pilots can transit an active MOA using see-and-avoid or receive 
IFR priority to arrive or depart an airport under an active MOA. 
FEIS Section 4.3 explains that general aviation unable or 
unwilling to transit an active MOA using see-and-avoid, unable 
to communicate for IFR flights, and unwilling to exercise ground 
hold or reschedule during the time the MOA would not be active 
could potentially expend up to 4 hours of additional travel time 
either in ground delay and/or re-routing around an active MOA. 
If a pilot chose to re-route and fly the additional time, there 
would be no quantifiable safety effect associated with a non-
quantifiable estimate of whether or not a pilot would elect to re-
route, ground hold, fly IFR, or fly see-and-avoid. FEIS Section 4.1 
also explains that communication capabilities would be available 
prior to training in a low MOA. VFR pilots unwilling to fly see-
and-avoid, ground hold, or reschedule could see any additional 
flight time as an adverse impact.  

SA-26 1046, 2109, 2121, 2084, 
3052,   3064 

Concern chaff and flare use will create airborne 
FOD hazards. 

There has not been a recorded instance of chaff or flare plastic 
or paper residual materials damaging an aircraft, even in 
extensive use training ranges such as Nevada Test and Training 
Range or Utah Test and Training Range. Chaff fibers, thinner 
than a human hair, rapidly disperse in the air. Plastic and paper 
pieces (described in FEIS Appendices C and D) fall to the ground 
as described in FEIS Section 2.8.  

SA-27 1003, 1050, 1058, 1086, 
1098, 1104, 1108, 1113, 
1117, 2020, 2036, 2084, 

Concern for the impacts from Chaff and Flare 
use on the environment, air quality, and people 
below.  Concern that additional study needs to 

FEIS Section 2.8 describes the lifecycle of chaff and flares. 
Section 4.8 describes the chaff and flare impacts, including 
residual materials which fall to the ground. FEIS Section 4.6 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

2092,    2101,   3056 be done to determine the effects of chaff on 
animals and humans.  Will the Air Force provide 
chaff and flare education to fire investigators? 

describes the extent of distribution of such residual materials. 
FEIS Appendix C explains that long-term studies to identify chaff 
have demonstrated that chaff breaks down quickly to particles 
of aluminum and silica, which are the most common elements in 
the soil. The degraded chaff particles are effectively 
indistinguishable from existing soil particles. FEIS Appendix D 
provides expanded details on flare type, usage, and impacts. As 
described in Section 2.8 and Section 4.3 of the FEIS, the Air Force 
will work with local fire departments under the proposed 
airspace to educate them on chaff and flare deployments and 
residual materials. 

SA-28 1098,  2101 The analysis assumes chaff will be distributed 
evenly throughout the airspace, is this fact or 
will it be concentrated within routine training 
routes? Can the amount of chaff deployed be 
quantified? 

FEIS EIS Section 2.8.5 describes the quantity of chaff deployed 
and chaff distribution. Chaff is not limited to any specific area. It 
is used in response to air- and/or ground-based threats. Winds 
at deployment altitude would disperse chaff fibers which are 
thinner and lighter than human hair. Aircraft training flights and 
chaff distribution would be random and not localized.  

SO = Socioeconomics 

SO-1 1001, 1009, 1037, 1043, 
1045, 1051, 1056, 1082, 
1084, 1063, 1069, 1073, 
1076, 1086, 1096, 1097, 
1098, 1100, 1103, 1104, 
1111, 1115, 1119, 2004, 
2006, 2011, 2013, 2015, 
2021, 2029, 2031, 2036, 
2045, 2050, 2054, 2071, 
2078, 2080, 2082, 2091, 
2092, 2101, 2102, 2106, 
2108, 2113, 2121, 3012, 
3014,    3043,   3048,  3080 

This will decrease home/ranch values.  If the 
military is going to take our land, we should be 
compensated for it. 

As described in FEIS Section 4.9, the presence or absence of 
training airspace over existing ranches and farms is not 
considered in land appraisal value within the ROI. (See also SO-
19.)  

SO-2 1005, 1008, 1011, 1068, 
1073, 1083, 1094, 1096, 

Spraying crops will be limited or impacted by 
low-altitude training overflights or wake 

FEIS Sections 4.3.3 and 4.9 explains the safety elements 
associated with wake vortices and crop-spraying aircraft. Section 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

1114, 2004, 2015, 2031, 
2045, 2059, 2107, 3002, 
3004,    3039,   3070 

vortices which will have an economic impact on 
our crops.  Would like mitigations during crop 
spraying months. 

4.9 describes the average overflight of any given area. Potential 
safety risk to agricultural application aircraft is an unavoidable 
adverse impact. Economic concerns related to agricultural uses 
are addressed in FEIS Section 4.9.3.1.2; impacts to crop-dusting 
etc., are discussed in Section 4.8, Land Use. 

SO-3 1073, 1082, 2004 Concern the tax base will go down when 
property tax goes down impacting the regional 
area. 

As described in FEIS Section 4.9, the presence or absence of 
training airspace over existing ranches and farms is not 
considered in land appraisal value within the ROI. 

SO-4 2006 The quiet and serene environment is part of the 
value of the land.   

FEIS Section 4.2 explains noise consequences. FEIS Section 4.9 
describes the estimated average number of times per year a 
location could experience low-level overflight. Section 4.1 
explains that individuals under the existing Powder River A and B 
MOAs (proposed PR-2) have been startled by low-altitude 
training aircraft. During hearings, individuals expressed the 
concern that even infrequent low-altitude overflights, and the 
uncertainty of such overflights, would have an adverse impact; 
that impact would be unavoidable. 

SO-5 1063, 1096, 1108, 1119, 
2010, 2043, 2059, 2063, 
2071, 2073, 2095, 3004, 
3012, 3020, 3026, 3036, 
3043, 3052, 3054, 3058, 
3061,    3063,    3068 

Concern for the economic impact to the areas 
that become off limits to pilots, including 
medical teams.   

No areas under the proposed MOAs would become off-limits to 
civilian pilots. FEIS Section 4.9 explains that emergency flights 
will be given priority. Different MOA segments facilitate IFR 
flights through activating or deactivating different MOAs (See 
Section 4.1.) Section 2.5.1 explains the schedule for flight 
training. If a MOA or ATCAA were scheduled, civilian aircraft 
seeking to fly IFR in the airspace or change from VFR to IFR due 
to weather would contact ATC and the Air Force training aircraft 
would temporarily use a different MOA. To support IFR flights. 
Economic concerns about flying VFR through active MOAs are 
addressed in Section 4.9.3.1.2. 

SO-6 1009, 1051, 1096, 2010, 
2020, 2044, 2071, 2073, 
2094, 2096, 2101, 2117, 
3001, 3004, 3008, 3054, 
3063,    3074,    3081 

Concern for the economic impact to businesses, 
such as during LFEs, due to people not able to 
or want to fly to the area.   

The Air Force and FAA would continue coordination to develop 
procedures to handle nonparticipants (i.e., aircraft not 
participating in MOA training) operating IFR entirely within the 
PRTC while simultaneously supporting the expeditious 
completion of the training flight and the return of the affected 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

airspace to the NAS. The Air Force does not propose to schedule 
PRTC during weekends or holidays, which are high GA use. 
Increased civil aircraft flights at times, such as the beginning of 
hunting season, would function as described for IFR and VFR 
flights (see Section 4.1.3.1 for review of IFR and VFR civil flights). 
Section 2.5 describes the LFE activity and hours when LFE 
operations would occur. As described in Section 4.1, civil 
aviation could schedule around the quarterly LFEs conducted 1 
to 3 days a quarter, for not more than 10 days per year. During 
an LFE there could be a period of 2 to 4 hours per day of 
training. This would not be expected to have a significant impact 
upon businesses in the area. Hunting and other forms of 
recreation coexist with military training under the existing 
Powder River MOAs. Normal flights could occur during LFE days 
when the airspace was not active. AM-1 addresses the overall 
need for communication and coordination.  For noise effects on 
hunting see Section 4.9.2. Effects to reservations are discussed 
in the Cultural (Section 4.7) and Environmental Justice (Section 
4.10) sections.  
 

SO-7 1005, 1037, 1046, 1047, 
1051, 1056, 1060, 1101, 
1107, 1114, 1116, 2004, 
2007, 2062, 2071, 2072, 
2073, 2094, 2095, 2096, 
2108, 2109, 2122, 3005, 
3010, 3025, 3026, 3028, 
3033, 3037, 3043, 3048, 
3050, 3051, 3052, 3054, 
3059, 3061, 3063, 3064, 
3065,    3073,    3078,   3081 

This will increase fuel consumption, increasing 
costs to private pilots and commercial airlines 
when they have to fly around the active MOAs. 
GPS and NexGen radar make Victor airways 
obsolete.  

Civil aircraft flights above FL260 would not be affected by the 
proposed PRTC.  FEIS Section 4.1 explains that there could be 
increased fuel consumption for civil aviation if a pilot did not 
schedule around the times of the NOTAM-announced activated 
airspace, chose not to fly see-and-avoid, could not fly in an 
inactive MOA segment, or decided to fly IFR around an active 
MOA. If a pilot chose not to do any of the above actions, an up-
to-4-hour delay or re-routing could be seen by civil aviation 
pilots as an adverse impact (see also response to SO-6 and SO-
9). When training airspace was not activated, a pilot’s use of GPS 
for direct VFR flights would not be affected.    

SO-8 1006, 1037, 1096, 2004, 
3005, 3014, 3020, 3022, 

This will cause long delays which will increase 
costs to civil aviation. 

FEIS Section 4.9 explains the extent of delay which could be 
anticipated if GA elected to not fly see-and-avoid during the 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

3026, 3036, 3050, 3052, 
3054,    3064,   3068 

time period when a MOA was scheduled, were unable to fly IFR, 
or were unwilling to fly IFR under ATC direction, Table 3.1-7 
presents the estimated daily civil operations within the airspace 
during proposed scheduled training hours. Delays of 2 to 4 hours 
for those who elected not to fly VFR see-and-avoid and could 
not fly IFR could be seen as an adverse impact. 

SO-9 1009, 1037, 1045, 1056, 
1065, 1108, 2014, 2015, 
2071, 2082, 2105, 2107, 
2108, 2113, 3023, 3026, 
3043, 3064, 3065, 3070, 
3080 

Concern tourism, including hunting and 
recreation, will decrease when MOAs are in use.   

FEIS Section 4.8 explains that hunting and recreation regularly 
occur under the existing Powder River A and B MOAs (proposed 
PR-2). MOA activation is not expected to impact tourism, 
hunting, or recreation, as described in Section 4.8. The 
mitigations described in FEIS Section 2.3.1 explain avoidance 
elements of the Little Bighorn Battlefield National Monument.  
The frequency of low level overflight (2,000 feet AGL or below) is 
estimated to average 6 to 9 times per year at any given location. 
In the unlikely event that a hunter or game was startled, the EIS 
notes that the hunter would likely be annoyed. (See FEIS Section 
4.8.) FEIS Section 4.9 describes the potential GA flight delays 
which could occur as a result of GA pilot decisions when a MOA 
was scheduled. Air Force training operations would be 
temporarily adjusted to allow IFR arrival and departures to/from 
airports beneath PRTC (see FEIS Section 4.1).   

SO-10 1006, 1058, 1060, 1063, 
1068, 1081, 1095, 2014, 
2040, 2059, 2072, 2073, 
2074, 2090, 2099, 2117, 
3001, 3003, 3005, 3012, 
3020, 3023, 3036, 3045, 
3052, 3054, 3057, 3061, 
3064,    3079,   3080 

Concern for the economic impact on regional 
airports, including future development of 
airports/airstrips.   

FEIS Section 2.3.1 describes military training exclusion areas for 
public airports under the proposed airspace, which generally are 
a three-nautical mile circle with an altitude of 1500 feet. FEIS 
Section 4.3 explains that public airports and private airfields 
dependent on transient air traffic could be impacted. As a 
consequence, if an individual chooses not to, or is unable to, fly 
when the MOA is active, local airport users could experience 
delays of up to 4 hours. Pilots unable to fly IFR and unable or 
unwilling to fly VFR in an active MOA could experience an up-to-
4-hour delay (see FEIS Section 4.1.3.1.3).  
The Air Force and FAA would continue coordination to develop 
procedures to handle those nonparticipants (i.e., aircraft not 
participating in MOA training) operating IFR entirely within the 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

PRTC while simultaneously supporting the expeditious 
completion of the training flight and the return of the affected 
airspace to the NAS. 

SO-11 1005, 1008, 1011, 1058, 
1086, 1094, 2017, 2021, 
2078,    3054 

Concern for the economic impact this will 
create on ranchers checking on their animals by 
plane.   

FEIS Section 4.9 describes the average extent of overflight, and 
Section 2.10 describes the average time when military aircraft 
would be at altitudes 2,000 feet or below.  FEIS Section 2.3 
explains that the Air Force would provide for reasonable 
temporary avoidance when provided information of a ranching 
activity such as weaning and branding. Ranchers could access 
NOTAMs to determine when an airspace was active. Individuals 
who chose not to fly see-and-avoid during the period of a low-
level scheduled MOA and could not delay or reschedule their 
flights to check on animals during the time when the MOA 
would not be scheduled, see the additional limitation as an 
adverse impact; that impact is unavoidable.  

SO-12 1001, 1083, 1094, 1101, 
1104, 2015, 2031, 2048, 
2049, 2116, 3002, 3064, 
3070 

Who do we contact for damage claims?  Will 
claims be handled locally? Ellsworth AFB does 
not respond to calls.  

FEIS Section 4.3 explains that, for example, penned range cattle 
could be spooked by sudden noise or low-level overflight. FEIS 
Section 2.12 explains that the Air Force will work with ranchers 
to establish reasonable avoidance areas. The section also 
includes the damage claims process which begins by contacting 
Ellsworth AFB Public Affairs. (See also GE-8.)  

SO-13 1001, 1013, 1014, 1015, 
1016, 1017, 1018, 1019, 
1020, 1021, 1022, 1023, 
1024, 1025, 1026, 1027, 
1028, 1029, 1030, 1031, 
1032, 1033, 1035, 1043, 
1055, 1063, 1084, 1096, 
1097, 1098, 1099, 1103, 
1106, 1109, 1111, 1117, 
2015, 2031, 2048, 2071, 
2078, 2085, 2086, 2091, 
3002, 3035, 3041, 3043, 

Concern for the economic impact of animals 
getting spooked and hurting themselves or 
others, taking out a fence, reduced fertility, etc. 
How will we be compensated? Would like 
mitigation measures in place to avoid round up, 
birthing areas, finishing enterprises, etc.   

FEIS Section 4.3 describes the potential impact to animals and 
explains that the Air Force will work with ranchers under a 
variety of circumstances, particularly when provided timely 
notification,  to identify sensitive times and locations to avoid 
scheduling low-altitude overflight during those times. (See also 
BI-2.)  FEIS Section 4.9 describes the average number of low-
level overflight at any given location under the airspace. Low-
level overflight is seen as an unavoidable adverse impact 
without mitigations. FEIS Section 2.12 describes how damage 
claims would be handled.  Mitigations described in FEIS Section 
2.3.1 include: “Temporary avoidance areas would be 
coordinated with ranches to reduce the potential for impact 
during concentration of range animals for branding, calving, 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

3064 weaning, and/or other ranch operation.” 

SO-14 1004, 1058, 1063, 1101, 
2020, 2086, 2101, 2116, 
3073 

This project is too costly.  Who pays for it?  How 
is it a fuel savings for the Air Force if transient 
aircraft train in the airspace from other bases? 

As explained in FEIS Section 2.10, the PRTC airspace provides for 
substantially improved training with available fuel resources.  

SO-15 1005, 1008, 1011, 1094, 
1100, 1119, 2025, 2026, 
2030, 2061, 2081, 2116, 
3039,    3043,   3070 

Concern for the economic impact from the 
inability to perform predator control. 

FEIS Section 4.9 describes the average extent of overflight, and 
Section 2.5 describes the average time when military aircraft 
would be at altitudes 2,000 feet or below.  FEIS Section 2.3 
explains that the Air Force coordinate with ranches to identify 
temporary avoidance areas to reduce the potential for impact 
during concentration of range animals for branding, calving, 
weaning, and/or other ranch operation. Ranchers could access 
NOTAMs to determine when an airspace was active. Individuals 
who chose not to fly see-and-avoid during the period of a low-
level scheduled MOA and could not delay or reschedule their 
flights during a  time when the MOA would not be scheduled, 
may see the additional limitation as an adverse impact.  

SO-16 1008, 1038, 1043, 1063, 
1096, 1100, 1113, 2027, 
2071,    2078,   2081,    2091 

Concern for the economic impact on wool value 
from chaff or chaff and flare materials. 

FEIS Section 2.8 and Appendix C explain that chaff fibers rapidly 
break down and become the equivalent of soil. Wool processing 
procedures include methods for cleaning the wool for soil, burrs, 
or other materials. Chaff particles are indistinguishable from soil, 
so, in the unlikely event that a chaff particle alighted on a sheep, 
such particles would be removed along with other materials in 
the wool cleaning. There is no basis for believing that chaff or 
flare inert plastic or paper pieces would become attached to 
sheep or to any other animal. (See FEIS Appendices C and D for 
relative sizes of the plastic pieces.) The normal procedures for 
cleaning the wool would clean out any extremely unlikely pieces 
of chaff or flare residual materials.  

SO-17 1005, 1082, 1096, 2035, 
2038, 2045, 2059, 2064, 
2072, 2074, 2079, 2101, 
2116, 3004, 3007, 3008, 
3010, 3014, 3029, 3030, 

Concern for the impact of future wind farms, oil 
and gas development, or communications 
towers. 

FEIS Section 4.9 explains that the Air Force would not oppose 
the development of wind farms which would not impact military 
readiness or training. Future wind farms approved by FAA would 
be mapped for flight avoidance.  FEIS Section 4.8 explains that 
the proposed action would not inhibit wind farm development 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

3033, 3044, 3048, 3049, 
3054,    3070 

under the airspace. Sections 4.9 and 5.0 explain that no impacts 
to oil and gas development or other surface development would 
occur from aircraft overflights. Section 2.3 explains that an 
adopted mitigation would be the avoidance of known blasting 
operations (see Sections 4.9 and 5.0). Communications towers 
are designed to withstand wind forces substantially in excess of 
aircraft wake vortices. Towers are mapped and avoided. (See 
Section 3.3.) The proposed action does not include any Air Force 
construction projects under the airspace.  

SO-18 2044, 2057, 2080, 2100 Concern that low-level or supersonic flights will 
damage houses or household items or disrupt 
lives and sleep. 

FEIS Section 4.8 explains that vibration from infrequent sonic 
booms or an average of 6 to 9 low-level flights per year could 
vibrate bric-a-brac. Section 2.12 describes the Air Force 
procedure for damage claims. Sudden overflight or sonic booms 
during LFEs 1 to 3 days once a quarter for up to 10 days per year 
could be seen as an adverse impact. 

SO-19 2045 More analysis needs to be done on impacts on 
property values.  The document only uses 
appraisers in Montana.   

FEIS Section 4.9 explains that MT, ND, SD, and WY state laws 
were reviewed to determine the appraisal process for property 
valuation, and appraisers were interviewed in MT. There are no 
property appraisal procedures or laws that would affect 
appraisal processes in any location under the proposed MOA 
(see Section 4.9.3.1.1). MT was used in the example because 
much of the existing Powder River A and B MOAs overlie MT.  

SO-20 2045 Feedlots/CAFOs have not been adequately 
identified or considered in economic impacts.   

FEIS Section 2.3.1 explains that the Air Force will work with 
ranchers and farmers to identify noise-sensitive locations and 
establish reasonable avoidance areas around those locations 
when they are in use.  

SO-21 2045 EIS should explain how landowners and 
residents have been affected by past training. 

FEIS Section 4.8 explains that B-1 training has occurred in 
Powder River A and B MOAs (proposed PR-2) for decades. 
Section 4.9 explains that ranch and farm activities as well as 
recreational activities, including hunting, all occur under the 
existing MOAs. Impacts have been avoided when seasonal 
avoidance areas were identified, for example, by ranchers.  
There is no quantifiable difference among the economic 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

activities under the existing airspace or the proposed airspace, 
except that the percentages of ranching and agricultural land 
uses are somewhat different, and there are no designated urban 
or tribal areas under the existing airspace. Altitudes and 
avoidance areas proposed in the Modified Alternatives are 
designed to reduce effects on these areas.  FEIS Section 5.0 
describes past, present, and foreseeable actions and discusses 
cumulative effects. 

SO-22 1060, 1105, 1108, 2045, 
2059, 3008, 3012, 3023, 
3024, 3025, 3033, 3036, 
3037, 3051, 3061, 3064, 
3078 

The EIS does not adequately or accurately 
discuss regional or national economic impacts. 

FEIS Section 4.8 explains that B-1 training has occurred in 
Powder River A and B MOAs (proposed PR-2) for decades. 
Section 4.9 explains that ranch and farm activities as well as 
recreational activities all occur under the MOAs. Public airports 
and private airfields, as well as energy development, are located 
under the existing training airspace. There is no substantial 
difference between the ranching and agricultural land uses 
under the existing airspace and under the proposed airspace, 
with the exception that the percentages of ranching and 
agricultural land uses differ somewhat. (See Section 3.8). The 
differences between the existing airspace and the proposed 
airspace are that there are no designated urban or tribal areas 
under the existing airspace. FEIS Section 4.1.3.1.3 explains that 
since the vast majority of the commercial jet route traffic is 
above FL260 and could have been significantly impacted by the 
higher altitude ATCAA flight training activities, proposed ATCAAs 
above FL260 were removed from the PRTC proposal. 

SO-23 2071 Would like property values of homes in 
metropolitan areas near airports compared to 
those outside of flight path. 

There are no areas under existing or proposed MOAs where 
noise levels approach those in metropolitan areas near airports. 
There are no proposed flight paths over any locations. FEIS 
Section 4.9 explains the random nature of flight activities within 
the existing and proposed MOAs. FEIS Section 4.2 explains that 
there are no areas under the proposed airspace where day-night 
(DNL) noise levels would approach the noise levels where 
property values are identified as being affected in metropolitan 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

areas.  

SO-24 1058, 1106, 1116, 1118, 
2071, 2095, 2098, 2102, 
2106, 2107, 2113, 2117, 
3065 

The economic benefits go to South Dakota and 
North Dakota but not Montana or Wyoming.   

Direct economic benefits from a military installation are 
primarily experienced by the community or communities nearest 
the installation. In this case, Ellsworth AFB is located in the 
northwest part of South Dakota. The existing electronic 
capabilities are located in South Dakota, Wyoming, and 
Montana.  National defense training requirements, not the 
distribution of economic benefits, drives the physical 
configuration and location of the proposed action. FEIS Section 
1.0 describes the driving forces behind the purpose and need for 
the Proposed Action.  

SO-25 1003, 1106, 2072, 2124 Concerns about base closure.  The potential for base closure is beyond the scope of this action.  

SO-26 2073, 3004, 3012, 3043, 
3052 

Concern that flight instruction schools will be 
economically impacted. 

FEIS Section 4.9 describes how regional airports would be 
avoided during B-1 flight training by a three-nautical mile by 
1,500-feet avoidance area. If the avoidance areas do not permit 
flight instruction, students would not be expected to fly see-and-
avoid in an active MOA. MOA scheduling information and 
announcement by NOTAM of MOA activation would help with 
planning for flight instruction. If the mitigations in FEIS Section 
2.3.1 were deemed to be inadequate for flight instruction, 
operators could see the random low altitude flights as an 
adverse impact. 

SO-27 1119, 2100 Concern if the Sage Grouse is listed as 
endangered, thousands of people will be put 
out of business. 

DEIS Section 3.6 explained that the greater sage grouse is 
currently a candidate species. FEIS Section 4.6 explains that 
human surface activity has been shown to disturb sage grouse 
leks. Infrequent random overflights or rare sonic booms during 
LFEs would not be the type of noise that has been demonstrated 
to affect sage grouse leks. 

SO-28 2041, 3006, 3043, 3075 Concern for the economic impact to cloud 
seeding operations as well as flight safety for 
VFR and IFR air operations for private and 
commercial purposes; affecting weather 

DEIS Section 3.1 recognized that weather modification flights 
have to respond rapidly to meteorological conditions. FEIS 
Section 4.1 explains the mitigation measures for potential 
impacts to other airspace users.  These measures would require 
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Table 1.8–1.  Comment and Response Matrix 
Code Letter/Transcript Number Description Response 

modification operations (cloud seeding), crop 
spraying, and fire suppression throughout the 
region  

increased communication between weather modification 
entities and the Air Force during scheduled MOA periods. 
Scheduling of airspace, announcement by NOTAM of activation, 
and effective communication should reduce impacts to cloud 
seeding operation, crop spraying, and fire suppression. (See FEIS 
Sections 4.1, 4.8, and 4.9.)  

SO-29 1041 Few problems under airspace. One phone call 
establishes temporary no-fly zone for ranching 
operations.  

DEIS Section 4.8 explained that aircraft have overflown what is 
effectively the proposed PR-2 for decades. FEIS Section 2.3.1 
explains that the Air Force will continue to work with ranchers to 
establish avoidance areas. 

SO-30 2059 Acreage listed in the agricultural table does not 
seem accurate. 

Values in a Section 3.9 table in the DEIS were misaligned by one 
row.  Table has been corrected in the FEIS. 



Final 
November 2014 

 
 

 
Powder River Training Complex EIS 

APPENDIX H 
FAA CIRCULARIZATION COMMENTS AND 

AERONAUTICAL STUDY INPUTS 



Final 
November 2014 

 
Powder River Training Complex EIS 

This page intentionally left blank. 

   



Final 
November 2014 

 

Powder River Training Complex EIS 
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APPENDIX H  FAA CIRCULARIZATION 
COMMENTS AND AERONAUTICAL STUDY 
INPUTS 
This  appendix  contains  correspondence  submitted  from  the  public  to  the  Federal  Aviation 
Administration  (FAA) during  the 2014  circularization process.   The  correspondence  to  the  FAA was  a 
response  to  an  invitation  for  the  public  to  provide  comment  on  aeronautical  impacts  in  light  of  the 
proposed airspace.   This material was submitted to the Air Force pursuant to FAA Order 7400.2K, Part 5, 
Chapter 21, Section 5 and can be found in Letters 1 through 314 of this appendix.  It also contains FAA 
memo, 25 July 2014, Aeronautical Study Consultations, PRTC MOA, 14‐AGL‐06NR, submitted to the Air 
Force  and  labeled  as  Letter 315 of  this  appendix.    The  FAA  submitted  all public  comments  from  the 
circularization of  the PRTC aeronautical proposal and  the agency’s summation of consultations on  the 
results of the air traffic aeronautical studies, to the Air Force, as the Air Force’s Cooperating Agency on 
the EIS.  The FAA provided this information in keeping with the aeronautical processes of Order 7400.2.  
None of this information was obtained during or connected to the public comment period required for 
the Draft  EIS.    The Air  Force has  considered  the material provided by  the  FAA  in  this Appendix  and 
assigned one or more comment response codes using a format similar to the public comment response 
process  reflected  in  Appendix  G.   Note  that  assigned  comment  response  codes  for  correspondence 
provided  by  the  public  to  the  FAA  are  detailed  immediately  preceding  Letter  1,  while  a  separate 
response matrix  is  provided  for  the  FAA’s  summary  of  aeronautical  study  consultations  immediately 
before  Letter  315.   While  all  submissions  were  fully  considered  by  the  Air  Force,  only  substantive 
submissions were carried forward for further analysis.  The Air Force did not attempt to respond to any 
comment  that discussed  the nature of  the  FAA  circularization  process or  any other  issue which  falls 
solely under FAA jurisdiction or oversight.  Generally, the Air Force addressed substantive submissions in 
a collective fashion in order to harmonize interpretation of the inputs, apply codes similar to those used 
for responding to public comments on the Draft EIS, and otherwise adequately address the submissions 
in a  reasonably efficient manner.   By addressing  these  submissions,  the Air Force provides additional 
information  for  the  public,  acts  consistent with  the  spirit  of  the  National  Environmental  Policy  Act 
(NEPA), and facilitates consideration of the inputs by the decision‐maker. 
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1  Stephen Robinson  AM‐3, AM‐12, GE‐3, SA‐18, SA‐19, SO‐7 

2  Tony Wroter  DO‐3, SA‐4 

3  Jon H (Illegible)  AM‐5, AM‐6 

4  Cory R. Kesle  PN‐2, AM‐2 

5  Jenny E. Haynes  AM‐5, AM‐6 

6  Al Koeizer  PN‐2, AM‐5 

7  Fred Lark  AM‐3, AM‐6, SA‐1, SA‐7 

8  Jeff Kadlec  SA‐1 

9  Wade C (Illegible)  PN‐2 

10  Larry Peason  AM‐13, PN‐2 

11  Melissa Foster  AM‐5, AM‐6, AM‐21, GE‐3, PN‐4, SA‐1, SA‐7, SO‐5, LU‐1 

12  Unused 

13  Jim Davis 
AM‐5, AM‐6, AM‐20, AM‐21, AM‐27, BI‐4, GE‐3, LU‐1, LU‐3, NO‐5, NP‐2, 
NP‐3, SA‐1, SA‐5, SA‐7, SA‐9, SA‐18, SA‐25, SO‐1 

14 
Butte County 
Commissioners 

AM‐3, SA‐1, SA‐5, SO‐2,   

15  True Drilling  AM‐5, AM‐6, AM‐20, AM‐21, LU‐1, LU‐3, SO‐7, SO‐8 

16 
Bowman City 
Commissioners 

AM‐3, AM‐5, AM‐12, BI‐5, DO‐3, PN‐5, SA‐5 

17  Tracy Truit 
AM‐6, AM‐12, BI‐3, BI‐4, GE‐3, GE‐9, LU‐1, LU‐3, PN‐2, NA‐1, NA‐3, NO‐2, 
NO‐5, NP‐2, SA‐1, SA‐5, SA‐6, SA‐9, SA‐13, SA‐17, SA‐20, SO‐5, SO‐6, SO‐
27 

18  Dane Castleberry  NO‐5, PN‐2, SA‐1, SA‐5, SA‐19 

19  Jessica Wuertzer  BI‐4, LU‐1, LU‐2, LU‐3, NO‐2, NO‐5, NO‐10, SA‐5, SA‐6, SA‐9, SA‐13 

20  James H. Bragg  AM‐3, AM‐6, AM‐12, BI‐5, NO‐1, PN‐2, PN‐4, SA‐5, SO‐6 

21 

North Dakota 
Atmospheric Resource 
Board (Darin 
Langerud) 

AM‐13, SA‐15, SA‐16, SO‐2, SO‐28 

22 
North Dakota 
Aeronautics 
Commission 

AM‐3, AM‐5, AM‐6, AM‐12, AM‐13, PN‐3, PN‐4, SA‐7, SA‐15, SA‐19, SO‐5, 
SO‐7, SO‐26, SO‐28 

23 
Baker Municipal 
Airport Commission 
(Roger Meggers) 

AM‐1, AM‐5, AM‐6, AM‐12, AM‐21, BI‐1, GE‐2, GE‐3, GE‐16, LU‐1, LU‐2, 
LU‐3, NP‐2, NP‐11, PN‐2, PN‐3, PN‐4, SA‐1, SA‐5, SA‐6, SA‐7, SA‐9, SO‐4, 
SO‐5, SO‐10, SO‐17 

24 
Perkins County Board 
of Commissioners 
(Sylvia Chapman) 

AM‐5, AM‐6, EJ‐2, GE‐2, GE‐7, GE‐9, LU‐3, NP‐6, NP‐11, PN‐2, SA‐5, SO‐7, 
SO‐17, SO‐19,  

25 
Bowman County 
Airport Authority 
Supervisors 

AM‐1, AM‐5, AM‐13, AM‐21, AM‐33, BI‐5, LU‐4, LU‐5, SA‐5, SA‐6, SA‐14, 
SA‐15, SA‐18, SA‐19, SO‐5, SO‐6, SO‐8, SO‐9, SO‐10, SO‐15, SO‐20, SO‐28 

continued on the next page… 
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26 
Meade County 
Commissioners (Alan 
Aker) 

AM‐5, AM‐6, AM‐14, GE‐9, SA‐5, SO‐5 

27  Scott Bachmeier  AM‐06, AM‐33, BI‐4, LU‐5, PN‐2, PN‐4, SA‐8, SA‐13, SA‐18, SO‐2, SO‐17 

28 
Bowman North 
Dakota Rural Fire 
Department 

PN‐2, SA‐1, SA‐5, SA‐19 

29  NDAC (Rod Brekken)  AM‐1, AM‐3, AM‐6, SO‐2, SO‐5, SO‐28, SO‐36 

30  J. Robert Rusley 
AM‐5, BI‐4, BI‐5, GE‐5, GE‐9, LU‐2, NO‐5, PN‐2, SA‐5, SA‐14, SA‐19, SA‐27, 
SO‐1, SO‐16 

31  Robert Rusley  LU‐3, PN‐2, SA‐12, SA‐14, SO‐2, SO‐5, SO‐12, SO‐13, SO‐17 

32  Wilma Rusley 
BI‐2, BI‐4, GE‐2, GE‐8, LU‐1, LU‐2, PN‐2, SA‐5, SA‐14, SA‐19, SO‐2, SO‐4, 
SO‐5, SO‐10, SO‐17 

33  R‐CALF (Bill Bullard)  BI‐1, BI‐2, BI‐4, LU‐3, SA‐5, SO‐13 

34  Carl A. Bolick  GE‐2 

35  Dale Edlund  GE‐2, PN‐3 

35.1  EAA (Jonathan Harger)  Extension Request 

36 
Adams County 
Commission 

GE‐2, LU‐1, SA‐19, SO‐4, SO‐5 

37 
Essential Air Service 
Task Force (John 
Rabenberg) 

AM‐3, AM‐5, SO‐5 

38 
Lang & Sons (Jerry 
Lang) 

AM‐20, AM‐21, BI‐2, BI‐4, GE‐2, GE‐10, PN‐2, SA‐1, SA‐7, SA‐19, SA‐25, 
SO‐7, SO‐8, SO‐10, SO‐17 

39  Max (Illegible)  AM‐3, AM‐5, AM‐6, BI‐5, PN‐2, PN‐4, SA‐1, SA‐5, SA‐14, SO‐24, SO‐28 

40  Robert Roswick  AM‐3, AM‐8, AM‐12, GE‐2, PN‐2, SA‐1, SA‐19, SO‐5 

41  Illegible 
AM‐3, AM‐6, AM‐12, BI‐5, LU‐9, PN‐4, SA‐1, SA‐7, SA‐5, SA‐6, SA‐14, SO‐
9, SO‐24, SO‐28 

42  John Tronstad  BI‐3, BI‐8, LU‐1, PN‐3, SA‐1, SA‐20, SO‐1, SO‐4, SO‐5 

43  Miles Cahoon  AM‐6, AM‐16, AM‐20, GE‐2, GE‐14, SA‐7, SA‐25, SO‐7 

44  Marc Taylor  GE‐2, SA‐1, SA‐7, PN‐2, SO‐8 

45  Henry Esp  AM‐4, AM‐5, AM‐6, SA‐1, SO‐11 

46  Donalee Schmidt  GE‐2, GE‐7, SA‐1, SA‐8, SO‐11 

47 
William & Sarah 
Brindley 

AM‐12, AM‐20, GE‐2, GE‐9, GE‐14, PN‐3, SA‐1, SA‐3, SA‐7, SA‐25, SO‐5, 
SO‐11, SO‐14 

48 
United Energy 
Corporation (Loren R. 
Kopseng) 

AM‐3, AM‐5, AM‐6, GE‐3, SO‐17 

49  Richard Belgrad 
AQ‐1, AQ‐5, NA‐1, NA‐2, NA‐4, NA‐5, NA‐7, NO‐1, NO‐2, NO‐5, NO‐5, NO‐
10, SA‐1, SA‐20 

50  Jeffrey Meyer  PN‐2, SO‐22 

51 
Bowman County 
Development Corp 
(Teran Doerr) 

AM‐1, AM‐3, AM‐5, AM‐6, AM‐20, AM‐21, PN‐4, SA‐23, SO‐8, SO‐17, SO‐
28 

continued on the next page… 
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52  Jody Hoff  AM‐6 

53 
ASI Industrial (Robert 
Hamlin) 

AM‐20, GE‐2, SA‐25, SO‐7 

54  Rodney Schaaf  AM‐5, AM‐6, PN‐2, PN‐4, SO‐5 

55  Loren R. Kopseng  AM‐6, SO‐5, SO‐7 

56 
Recreational Aviation 
Foundation (John 
McKenna) 

AM‐5, GE‐2, GE‐3, PN‐2, SO‐5, SO‐7 

57  Gary Martin 
AM‐14, BI‐1, BI‐2, BI‐3, GE‐2, LU‐7, NO‐2, NO‐5, PN‐4, SA‐1, SA‐7, SA‐20, 
SO‐12, SO‐24 

58 
Talbot Township 
Supervisors 

AM‐3, AM‐6, DO‐3, PN‐4, SO‐17 

59  Craig Stebbins  AM‐6, AM‐9, SA‐7, SO‐5, SO‐6, SO‐26 

60  Donald A. Morrison  PN‐1, PN‐2, PN‐3 

61 
Pennington Co. Board 
of Commissioners 
(Lyndell Petersen) 

GE‐1, PN‐1 

62  Milton L. Amsden  GE‐1 

63  Douglas McDuff  GE‐1 

63.1  Tyler Thompson  GE‐2, PN‐3, PN‐6 

64  Unused 

65.1  Ed Aulser  NA‐1 

65A  Roger Meggers  Not Within Scope 

66  Brian Dunlop  AM‐5, DO‐1, PN‐3, SO‐9 

67  Unused 

68  Rod Brekken  NP‐5, NP‐8 

69 
TransCanada Keystone 
XL (F.J. (Rick) Perkins) 

CM‐1, SA‐12, SA‐21, SA‐23, SO‐17 

70 
Montana/North 
Dakota/Wyoming 
Aeronautics 

Extension Request 

71  Lex Len(illegible)  GE‐2 

72  Ron Lundquist  AM‐1, AM‐3, AM‐21, DO‐3, PN‐4 

73  Robert Hollister 
AM‐1, AM‐12, AM‐20, NO‐2, NO‐5, PN‐2, SA‐1, SA‐7 SA‐25, SO‐5, SO‐7, 
SO‐8 

74 
Bowman County 
Commissioners 

AM‐1, AM‐3, AM‐5, DO‐3, PN‐4, SA‐7, SA‐21, SO‐7, SO‐10 

75  Jamie Bryn  DO‐3, DO‐4, PN‐4, SA‐1, SA‐7 

76 
Aviaton Organizations 
of Montana (Marilyn 
Hollister) 

AM‐3, AM‐4, AM‐21, GE‐3, SA‐4, SA‐7, SA‐18, SA‐19, SO‐5, SO‐11, SO‐21 

77  Monte Reder  SA‐8, SA‐15, SO‐2, SO‐20, SO‐28 

continued on the next page… 
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78 
Everett & Viola 
Mitchell 

AM‐6, PN‐2, SA‐1, SA‐9, SO‐7, SO‐8, SO‐17 

79  Jason Rittal  NP‐2, NP‐5, NP‐8, SO‐5, SO‐10, SO‐22 

80  Greg Bach  AM‐6 

81 
City of Bowman (Lyn 
James) 

PN‐2, PN‐4 

82  Jerry Dehaaf 
AM‐3, AM‐6, AM‐12, BI‐5, LU‐9, PN‐4, SA‐1, SA‐5, SA‐6, SA‐7,  SA‐14, SO‐
9, SO‐24, SO‐28 

83  David Helland  AM‐5, SA‐1 

84  Dennis White  AM‐6, PN‐2, SO‐11 

85  Mike Choat  AM‐6, AM‐9, GE‐3, PN‐3 

86  Steve Barbour  AM‐1, SA‐7 

87 
Weather Modification 
Inc. (Hans Ahlness) 

SO‐28 

88 
Baker Municipal 
Airport (Roger 
Meggers) 

AM‐3, AM‐5, AM‐6, AM‐21, GE‐2, PN‐2, SO‐10, SO‐17, SO‐26 

89  Tom Barber  AM‐20, AM‐21, PN‐4, PN‐5, SO‐11, SO‐13, SO‐15, SO‐20 

90  Michael Olauson  AM‐6 

91  Murill Halvorson  AM‐5, AM‐6 

92  Roger Foster  LU‐5 

93  Nathan Schroht  AM‐5 

94  Tim Conway  SA‐1, SO‐5, SO‐24 

95  Tyler S. Reed  SA‐1 

96  Gary J. Martin  SA‐1 

97  Bentz (Illegible)   SA‐1 

98  Lindsay Brown  PN‐3, SA‐1, SO‐24 

99  Rosemary Hall  AM‐6, SO‐24 

100  Unused 

101  Jim Sheffels  AM‐9, PN‐2, PN‐3 

102  Marc Taylor  AM‐3, AM‐6, AM‐20, AM‐21, SA‐19, SO‐7 

103  Lucas Locke  AM‐7, AM‐20, BI‐5, SA‐1, SA‐7, SO‐24 

104 
Everett & Viola 
Mitchell 

LU‐2, PN‐2, SA‐1 

105 
NBAA (Robert G. 
Lambough) 

AM‐6, AM‐12, AM‐21, GE‐5, SO‐7, SA‐19 

106  Darrel Pittman  AM‐3, AM‐6, AM‐12, GE‐3, PN‐2, PN‐4, SO‐6, SO‐14, SO‐25 

107  Steven Vold  AM‐20, BI‐4, BI‐5, PN‐5, SA‐25, SO‐22 

108 
Bowman County 
Airport Authority 

AM‐3, AM‐13, AM‐21, AM‐33, BI‐4, BI‐5, SA‐7, SA‐19, SO‐5, SO‐6,  SO‐7, 
SO‐9, SO‐10 

109 
Lewistown Municipal 
Airport (Jerry Moline) 

GE‐2 

continued on the next page… 
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110  Christina Craine  AM‐3, AM‐6, AM‐14, PN‐2, SO‐2, SO‐7 

111  Andrew Galen  SA‐1 

112  Daniel Sorcison  SA‐1 

113  Karen Frank‐Plumlee  PN‐2, SA‐12 

114  Ed Aulser  AM‐6 

115  Michael D. Ferguson  AM‐3, AM‐5, PN‐2, SO‐6, SO‐9, SO‐10 

116  Betty Mill  AM‐14, AM‐27, BI‐4, BI‐5, PN‐2, SA‐19 

117 
Marvin & Irene 
Kammerer 

AM‐6, BI‐3, LU‐3, PN‐3 

118  Gene Davis  BI‐4, PN‐2, PN‐5 

119  Omer Krueger  SA‐9 

120  Cindy Painter  BI‐4, DO‐3, SA‐7 

120.1  Joe Painter  BI‐4, DO‐3, SA‐7 

121  Joey Painter  BI‐3, BI‐4, DO‐3 

122  Laverne Hellyer  NO‐2, SO‐1 

123 
Mitchell's Oil Field 
Service (Dennis 
Twedt) 

AM‐14, BI‐4, SA‐19 

124  Anita Lee  AM‐33, GE‐8, SA‐7, SO‐2, SO‐13 

125  Glenn Gay  BI‐4, SA‐9, SO‐21 

126  Wade Sikorski  BI‐4 

127  Shawn Dobberstein  NP‐8 

128  Rodney Schaaf  AM‐14, BI‐5, CM‐4, DO‐3, GE‐8, NO‐5, PN‐5, SA‐7, SA‐19, SO‐5, SO‐6 

129  Ken & Doris Bone  AM‐12, BI‐4, GE‐8, NO‐2, NO‐5, PN‐5 

130  Alex Collins Jr.  BI‐4 

131  Austin Risty  AM‐5, AM‐6, LU‐3, SA‐1 

132 
Slope County 
Commissioners 

AM‐6, LU‐3, PN‐2, SA‐19 

133  Havre Flying Club  AM‐6, BI‐4 

134  Vaughn Meyer  AM‐5, AM‐6, LU‐3, SA‐1 

135 
Bowman Area 
Chamber of 
Commerce 

AM‐5, AM‐6, AM‐33, SA‐7, SA‐14, SA‐18, SA‐19, SO‐6, SO‐9, SO‐10, SO‐
11, SO‐17, SO‐28 

136 
Todd A. Schwarz / 
Grant County 
Commissioners 

AM‐6, BI‐4, LU‐3, SA‐1, SA‐19 

137 
Baker Air Service 
(Roger Meggers) 

AM‐3, AM‐5, AM‐6, AM‐21, BI‐4, GE‐3, GE‐5, PN‐2, PN‐3, SA‐1, SA‐5, SA‐
7, SA‐11, SA‐16, SA‐20, SA‐21, SO‐5, SO‐6, SO‐7, SO‐9, SO‐10, SO‐14, SO‐
17, SO‐24, SO‐27 

138  Norma J. Kraemer  AM‐3, GE‐3, PN‐3, SA‐1, SA‐5, SA‐20, SO‐5 

141 
True Drilling Co. 
(James Bergslien) 

GE‐5, SO‐5, SO‐6, SO‐7 

continued on the next page… 
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142 
Fallon County 
Commissioners 

AM‐3, BI‐3, NO‐2, SA‐5, SA‐19 

143 
Crescent Cross Ranch 
(William D. Lane) 

AM‐3, AM‐12, AM‐14, AM‐21, AM‐33, SA‐5 

144  Rodney Schaaf  AM‐12, PN‐2, PN‐4, SO‐5, SO‐6 

145 
Marvin & Sharon 
Gookin 

AM‐12, BI‐4, SO‐6, SO‐12 

146 
Bottom Line Aviation 
(Brent Kline) 

AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

147  Eugene Miller  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

148  Brian Dilse  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

149  Craig Erickson   AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

150  Douglas Cope  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

151  Shawn Larkin  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

152  Bruce Hayes  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

153  Ken Hayes  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

154  Tyson Symanowski  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

155  Kevin Symanowski  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

156  Dave Helland  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

157  Bob Waller  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

158  Ted D. Dilse  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

159  Chad Nelson  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

160  Matthew Kammerer  AM‐6, PN‐5, PN‐7 

161 
Carter County 
Commissioners 

AM‐3, SA‐5, SA‐19 

162  Fulton Castleberry  AM‐5 

163 
Bismark Aero Center 
(Bob Simmers) 

AM‐3, SA‐19 

164 
Brosz Engineering Inc 
(Gary Brennan) 

AM‐5, DO‐3, SA‐19, SO‐5, SO‐7 

165  Larry Nelson  DO‐4, SA‐7 

166  Jack Dalrymple  DO‐3, DO‐4, GE‐5 

167  Larry Gebhardt  AM‐3, AM‐4, AM‐6, AM‐12, DO‐3 

168 
Montana Petroleum 
Association (David A. 
Galt) 

AM‐5, AM‐6, AM‐12, AM‐20, AM‐21, BI‐3, SA‐7 

169 
Wagner Law Firm 
(Michael L. Wagner) 

AM‐6 

170  Delbert Dinstel  GE‐2, GE‐16, PN‐2, PN‐3, SA‐1, SA‐7, SO‐15, SO‐24 

171  Dean & Delia Johnson  GE‐2, GE‐3, LU‐3, SA‐1, SA‐7, SA‐19, SA‐21, SO‐5, SO‐15 

172  James H. Bowers  AM‐3, GE‐2, PN‐2, SA‐19 

continued on the next page… 
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173 
Exec Air Montana 
(Dan Norhton) 

AM‐6, GE‐2, SO‐5 

174 
Executive Air Taxi 
Corp (Craig Goeden) 

AM‐6, AM‐20, AM‐21, SO‐5, SO‐7, SO‐8 

175  Vicki Danhof  AM‐6, AM‐17, SA‐1, SO‐5, SO‐6 

176  Unused 

177 
Helena Airports 
District Office (David 
S. Stelling)  

AM‐3, AM‐13, LU‐2, SA‐7, SA‐19, SO‐2, SO‐5, SO‐6, SO‐7, SO‐8, SO‐10, 
SO‐26 

178  Leland Blatter  GE‐5, PN‐2, SA‐11 

179  William Hurd  AM‐6, GE‐2, PN‐2, PN‐3, SO‐26 

180  Robert D. Lipscomb 
AM‐6, GE‐3, GE‐5, GE‐6, SA‐11, SA‐21, SO‐5, SO‐6, SO‐7, SO‐8, SO‐10, SO‐
24 

181  James Booth  GE‐2, SA‐1 

182  Bob Wiese  AM‐1, AM‐3, SA‐1, SA‐7, SA‐19 

183  Unused 

184  Bailey J. Egan  AM‐3, GE‐3, GE‐5, PN‐3, SA‐5, SA‐1, SA‐6, SO‐1, SO‐4, SO‐7, SO‐8 

185  Unused 

186  Virginia Haenhe  BI‐4, GE‐2, SA‐5, SA‐6, SO‐8 

187  Unused 

188 
Wayne and Susan 
Nelson 

BI‐4, SA‐1, SA‐5, SA‐6, SA‐8, SA‐18, SA‐19, SA‐21, SO‐8, SO‐10 

189 
True Drilling, Inc (John 
Campbell) 

GE‐5, SA‐7, SA‐21, SO‐5, SO‐7, SO‐24 

190  Frank Stoltz  AM‐19, GE‐2 

191 
Air Dakota Flite 
(Charles Q. Lindquist) 

AM‐5, AM‐12, CM‐4, SA‐1, SA‐7, SA‐8, SA‐18, SO‐2, SO‐5, SO‐17‐ SO‐26, 
SO‐28 

192  Douglas G. Grant  BI‐4, SA‐1, SO‐5, SO‐9 

193  Rod Kelly  AM‐5, SO‐10, SO‐11 

194  Jeff Faught  AM‐3, AM‐5, SA‐1, SA‐8, SO‐10 

195 
Mountain Air 
Insurance Services 
(Ken Brion) 

AM‐6, SO‐10 

196 
Airport Association of 
North Dakota 
(Timothy J. Thorsen) 

AM‐1, AM‐3, AM‐5, AM‐12, SA‐1, SO‐2, SO‐7, SO‐8, SO‐10, SO‐26, SO‐28 

197 
David & Benjamin 
Kragnes 

AM‐6, SA‐7, SO‐2, SO‐5 

198  Sylvia Lambert  GE‐2, SA‐9, SO‐13 

199  Roger Meggers  GE‐3, SO‐10, SO‐14, SO‐24 

200  Robert J. Miller  AM‐3, SA‐3, SA‐7, SO‐7, SO‐10, SO‐13 

201  Roger Meggers  AM‐3, GE‐5 

202  Robert Shropshire  AM‐6, AM‐21, SO‐5, SO‐10 

continued on the next page… 
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203 
Montana Pilots 
Association (Scott 
Newpower) 

AM‐6, PN‐2, PN‐6, SA‐21, SO‐5, SO‐10, SO‐17 

204  Forrest D. Lanchbury  AM‐12, DO‐4, PN‐2, PN‐4, SO‐5, SO‐6 

205 
Bismark Air Medical 
(Frank Appert) 

AM‐6, SA‐19, SO‐5 

206 
Bismark Airport 
(Gregory B. Haug) 

AM‐3, AM‐5, AM‐6, DO‐4, PN‐3, SA‐19, SO‐5  

207  Darin Meggers  AM‐3, DO‐3, PN‐2, PN‐3 SA‐1, SA‐20 

208  Chuck Christman  GO‐2, SA‐19, SO‐5, SO‐6, SO‐11 

300 
Aircraft Owners and 
Pilots Association 
(Melissa McCaffrey) 

AM‐3, AM‐5, AM‐6, AM‐34, PN‐5, SO‐26 

301 
Bureau of Land 
Management (James 
A. Albano) 

Extension Request to FAA 

302 
Department of the 
Interior (Elaine Raper) 

AM‐3, AM‐6, AM‐12, AM‐26, AM‐27, AM‐33, PN‐2, SA‐1, SA‐5, SA‐7, SA‐
19, SA‐27, SO‐5

303 
Governor of Montana 
(Steve Bullock) 

AM‐1, AM‐3, AM‐5, AM‐6, AM‐12, DO‐3, DO‐4, PN‐2, PN‐3, SA‐4, SA‐7, 
SA‐18, SA‐19, SA‐25, SO‐2, SO‐5, SO‐10, SO‐17, SO‐26 

304  Unused 

305 

North Dakota 
Stockmen's 
Association (Jason 
Zahn) 

AM‐3, BI‐1, BI‐2, BI‐4, SA‐5, SA‐6, SA‐9, SO‐2, SO‐5, SO‐11 

306  Unused 

307 
Fallon Medical 
Complex 

SA‐19, SO‐5 

308  David Niemi  GE‐2, SA‐6, SA‐8, SA‐9, SO‐16 

309 
Forest Service (for 
Daniel J. Jiron) 

AM‐12, AM‐32, AM‐33, BI‐8, CU‐2, CU‐5, SA‐5, SA‐6, SO‐9, SO‐27 

310  Terry D. Welander  AM‐6, PN‐3 

311 
Southwest Healthcare 
Services (Becky 
Hansen) 

SA‐1, SA‐5, SA‐18, SA‐19 

312 
US Senate ‐ North 
Dakota (John Hoeven) 

AM‐3, AM‐6, AM‐21, SA‐15, SA‐19, SO‐28 

313 
Experimental Aircraft 
Association (Jonathan 
Harger) 

AM‐1, AM‐3, AM‐6, AM‐12 AM‐34, PN‐5 

314 
Baker Municipal 
Airport (Roger 
Meggers) 

AM‐3, SA‐1, SO‐10 

315 
Federal Aviation 
Administration (Dr. 
John Witucki) 

AM‐1, AM‐5, AM‐6, AM‐12 
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Comment and Response Matrix 

Code  Description  Response 

AM = Airspace Management 

AM‐1  Concern about coordination between the Air Force and the FAA 
for the recall of military aircraft from the airspace as necessary 
in a timely manner.  

As explained in DEIS and the FEIS Section 1.5, the FAA is a cooperating agency 
and will make decisions regarding airspace establishment.  FEIS Section 2.3.1 
describes mitigations associated with the scheduling of the airspace.  The Air 
Force will establish procedures acceptable to the FAA to recall military aircraft 
from the airspace prior to the Air Force operating in the proposed Low MOAs.   
Military aircraft would be recalled in a timely manner for a number of reasons 
such as IFR arrivals and departures to airports within the airspace, as well as to 
support emergencies.    

AM‐2  Concern about impacts from increases in military air traffic 
from Ellsworth AFB to the proposed airspace.   

As described in FEIS Section 2.5.2, the increased size availability of a local 
training airspace would allow an increase in training activity; however, total 
flight operations would not be expected to exceed those analyzed and 
published (12,000) in the 2008 Ellsworth AFB Air Installation Compatible Use 
Zone (AICUZ) Study, which is available on the Ellsworth AFB website 
(http://www.ellsworth.af.mil/shared/media/document/AFD‐090428‐076.pdf).  

AM‐3  Concern for the lack of radio and radar coverage and 
communication.  Can the Air Force work with the FAA to place 
radio and radar equipment?  Concern regarding the uncertainty 
of low‐level flights. 

FEIS Section 4.1 acknowledges the limitations of radio communication and 
radar coverage within the airspace. FEIS Section 2.3.1 describes the scheduling 
of the airspace. The Air Force acknowledges that limited radio and navigation 
coverage exists in many of the areas proposed for the PRTC and is committed 
to not schedule low MOAs until adequate communication to withdraw a 
training aircraft is established. To partially address this concern, the Air Force 
will coordinate with FAA to establish procedures to announce to other aircraft 
when military aircraft enter or exit training airspace below 12,000 feet MSL 
and to monitor other aircraft transmissions when operating below 12,000 feet 
MSL during non‐LFE training.  The Air Force and FAA will continue coordination 
to enhance the situational awareness of aircraft operators as to whether PRTC 
low altitudes MOAs (airspace below 12,000 feet MSL) are active.  This may 
include practices for use of existing data, equipment, and procedures as well 
as integration of advancements in software and/or equipment. 
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Comment and Response Matrix 

Code  Description  Response 

AM‐4  Concern that not all of the airports and airfields are identified in 
the Draft EIS‐particularly the Black Hills Airport.  Concern that 
not all of the registered aircraft are accounted for in the Draft 
EIS data and that not all of the flights are accounted for in the 
analysis.   

FAA sectional aeronautical charts for Cheyenne and Billings, which encompass 
the proposed airspace, were used to identify public airports and private 
airfields under the proposed airspace. Airports or airfields which were not 
recognized on FAA charts are not included in the analysis. DEIS Section 3.1 
included public airports, including the Black Hills Airport, and private airfields.  
Airport operations reported to the FAA are included in the impact analysis.   

AM‐5  Concern that the airspace will impact airport access and the 
setback distances are not adequate to support major airports 
on the edge of the airspace.  Suggestions to expand the setback 
distances or apply setback distances to airports under the 
airspace.  

FEIS Section 2.3.1 explains the mitigations incorporated to adjust MOA 
boundaries, activation of PR‐1A and PR‐1C High MOAs and ATCAAs only during 
LFEs, distance setbacks for other commercial airports, and setbacks on a Victor 
airway to support access and transit of the airspace. MOA and ATCAA 
scheduling, setback distances allow for preferred civil aviation climb or descent 
rates. As described in FEIS Section 2.3.1 and in accordance with FAA Order 
7400.2K, the Air Force will avoid private airfields by 1,000 feet AGL and 1NM 
radius and public airports by 1,500 feet AGL and three NM radius. 

AM‐6  Concern the airspace is a large area that will be blocked off to 
civilian aircraft access and will impact general and commercial 
aviation.  Concern the size of the airspace and proposed times 
of use are excessive for Air Force purposes.  Suggestions for 
additional review and coordination with communities and 
agencies.    

DEIS Sections 1.2 and 1.3 described the reason for the airspace to provide the 
best training for aircrews, and FEIS Section 4.1 acknowledges that the airspace 
will impact general aviation and commercial aviation. As described in FEIS 
Section 2.0, the full extent of the proposed airspace would be active for LFEs.  
During non‐LFE times the Gap MOAs/ATCAAs would not be active.  FEIS 
Section 2.3.1 explains that the ATCAAs would be capped at FL260 and that 
advance scheduling of airspace and announcement by NOTAM of MOA 
activation would allow near real‐time information to be available. 

AM‐7  Is the Air Force going to fly lights off at night? This would 
prevent VFR access. 

The proposed airspace does not include lights out night training in the existing 
or proposed MOAs.   

AM‐8  Do you fly with transponders or use methods to electronically 
see other aircraft? 

Bomber aircraft have transponders. B‐1 aircraft do not have equipment to 
electronically see other aircraft. 

AM‐9  Is this going to become restricted airspace?  This proposal does not include the creation of restricted airspace.  The Air 
Force is only considering the creation of Military Operations Areas and Air 
Traffic Control Assigned Airspace as described in FEIS Sections 2.4 through 2.7.  

AM‐10  Comment response code not used.   
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Comment and Response Matrix 

Code  Description  Response 

AM‐11  Concern that the proposed activities would be more 
appropriately conducted in a Restricted Area. 

There is no proposal for restricted airspace, and B‐1s currently train in the 
Powder River MOAs and associated ATCAAs. DEIS Section 1.3 explained why 
the local MOA and ATCAA airspaces are needed, and DEIS Section 2.3 
presented the detailed alternative screening process for the airspace. DEIS 
Section 1.2 explained that training locations with restricted airspace would 
continue to be used for specific military training missions.  

AM‐12  How will people know when the airspace is hot?  How much 
notice will be given? How will it be scheduled?  The Air Force 
has taken all the flexibility at the expense of civil aviation.  The 
NOTAM system is inadequate.  Requests for prior notice of LFEs 
or training flights in specific areas. 

FEIS Section 2.3.1 explains that there would be airspace advance scheduling 
and 2‐hour NOTAM activation allows near real time information. The NOTAM 
system is the way FAA communicates with civil aviation. Quarterly LFE 
exercises of one to three days would be scheduled at least 30 days in advance. 
IFR flights would be accommodated by using the stacked MOAs. Pilots who 
elected to not fly see‐and‐avoid through a scheduled airspace or were 
required to fly weather IFR or other IFR could see an inability to obtain 
unrestricted access as an adverse impact. The Air Force will continue to 
coordinate with FAA to support procedures to announce to other aircraft 
when military aircraft enter or exit training airspace below 12,000 feet MSL 
and to monitor other aircraft transmissions when operating below 12,000 feet 
MSL during non‐LFE training. The Air Force and FAA would continue 
coordination to enhance the situational awareness of aircraft operators as to 
whether PRTC low altitudes MOAs (airspace below 12,000 feet MSL) are active.  
This may include practices for use of existing data, equipment, and procedures 
as well as integration of advancements in software and/or equipment.  

AM‐13  Concern for the inability to fly IFR while the MOA is activated to 
conduct cloud seeding operations.  Would like the Air Force to 
train in PR‐3 in morning block. 

FEIS Section 4.9.3.1.2 describes cloud‐seeding coordination requirements. The 
Air Force would coordinate with the North Dakota Atmospheric Resource 
Board to establish procedures whereby Air Force training requirements and 
weather modification operations can be mutually compatible.   

AM‐14  Concern aircraft are flying below 500 feet and people are being 
‘buzzed’.  What kind of enforcement is available? 

The B‐1 has an altitude setting capability which established terrain following at 
specific altitudes. The terrain‐following capabilities are tested prior to B‐1 
launch to ensure that the aircraft fly at the set altitudes. As described in DEIS 
Section 1.4, low‐altitude proficiency training for terrain‐following flights would 
occur down to 500 feet AGL.  Should an aircraft be reported as flying below 
the authorized altitude, recent aircraft data can be reviewed to determine 
deviations and appropriate corrective actions can be taken. 
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Code  Description  Response 

AM‐15  Concern people’s buildings are being used as targets.    As described in FEIS Section 2.3, the Air Force avoids low‐level overflight of 
ranches and residences as noted in the Powder River Training Complex Briefing 
Guide, 14 February 2011, which is required reading for every military user of 
the Powder River MOA prior to each flight.   

AM‐16  Concern that the proposal makes provisions for Victor airways 
which are being phased out in favor of point‐to‐point 
navigation.  Proposal needs to consider point‐to‐point 
navigation impacts.  

Civil aircraft regularly use GPS for point‐to‐point navigation. GPS point to point 
VFR could continue to fly see and avoid. Training in an active MOA would be 
adjusted to support IFR transit and IFR arrivals and departures to airports 
under the proposed airspace. The Air Force and FAA would continue 
coordination to develop procedures to handle those nonparticipants (i.e., 
aircraft not participating in MOA training) operating IFR entirely within the 
PRTC while simultaneously supporting the expeditious completion of the 
training flight and the return of the affected airspace to the NAS. 

AM‐17  There is no discussion of Remotely Piloted Aircraft.    There are no proposed remotely‐piloted aircraft (RPA) associated with PRTC 
action. No RPA aircraft would be based out of Ellsworth AFB.  The RPA 
personnel based at Ellsworth AFB operate RPA remotely through satellites.  

AM‐18  Comment response code not used.   

AM‐19  The DEIS does not consider other aircraft in the area such as 
hot air balloons, paragliders, and other small aircraft.  It also 
does not discuss other users who do not reside within or 
adjacent to the proposed airspace. 

DEIS Section 4.1 explained that other light aircraft and paragliding occurs 
within the area. Frequently, such recreational activity occurs during weekends 
when B‐1s would not normally be training. DEIS Section 4.1.3.1.3 described the 
airports on the periphery of the proposed PRTC. DEIS and FEIS Section 3.1 
contain FAA‐documented air traffic use through the airspace during the times 
the proposed airspace would be active.  This includes local flights and transient 
users who do not reside in, or adjacent to, the proposed airspace. As noted in 
FEIS Section 4.1, all flight activity, including FAA IFR information, public 
airports and private airfields, was used to explain potential impacts. Section 
4.9 considers other users of the airspace. 
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Comment and Response Matrix 

Code  Description  Response 

AM‐20  Will corridors be open 24 hours a day to allow VFR and IFR 
traffic?  Suggestions for non‐military corridors are created 
separate by altitude for different classes of aircraft use. 

FEIS Section 3.1.3.4.1 describes the Victor airways and explains that Victor 
airways would be avoided during day‐to‐day training and be open 24 hours a 
day to allow IFR traffic. VFR traffic could use the Victor airways or fly see‐and‐
avoid in an active MOA. During LFEs, from one to three days per quarter for up 
to ten days per year, Gap MOAs and ATCAAs would be activated an estimated 
four hours per day. IFR traffic could not be routed through an active MOA. The 
high and low MOAs would permit IFR routing by adjusting training aircraft 
operations in the airspaces.   

AM‐21  Concern that IFR traffic would not be permitted through the 
airspace when active.  Concern that commercial and GA traffic 
would have to avoid the airspace while it is active and have to 
re‐route to destination. The corridors do little to mitigate the 
impacts to airports and GA.   

FEIS Section 2.3 explains that the proposed ATCAA ceiling is lowered from 
FL600 to FL260 and that there would be airspace advance scheduling and 
NOTAM activation to allow for near real time information. The NOTAM system 
is the way FAA communicates with civil aviation. Section 4.1 explains that IFR 
and VFR traffic can operate on the Victor airways. VFR can fly see‐and‐avoid 
through an active MOA. IFR traffic could not fly in an active MOA. The Air 
Force would work with ATC to adjust operations to accommodate IFR traffic. 
IFR flights would be accommodated by using the stacked MOAs for training 
aircraft. Quarterly LFE exercises of one to three days would be scheduled at 
least 30 days in advance. The Air Force will continue to coordinate with FAA to 
support procedures to announce to other aircraft when military aircraft enter 
or exit training airspace below 12,000 feet MSL and to monitor other aircraft 
transmissions when operating below 12,000 feet MSL during non‐LFE training. 
The Air Force and FAA would continue coordination to develop procedures to 
handle those nonparticipants (i.e., aircraft not participating in MOA training) 
operating IFR entirely within the PRTC while simultaneously supporting the 
expeditious completion of the training flight and the return of the affected 
airspace to the NAS. 

AM‐22  Wants to ensure the airspace approved is charted.    FEIS Section 1.6 explains that FAA will make decisions regarding airspace 
establishment.  The FAA will be responsible for charting the approved airspace 
in accordance with FAA processes (see FEIS Section 2.12) and applicable 
regulations.   

AM‐23  Comment response code not used.   
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Comment and Response Matrix 

Code  Description  Response 

AM‐24  Aircraft avoidance area above 2,000 feet above the Little 
Bighorn Battlefield National Monument is voluntary.    

At the request of the National Park Service, the Little Bighorn Battlefield 
National Monument will be avoided by low‐level flights (below 5,000 feet AGL) 
from one hour before to one hour after posted hours of operation  and at 
other times as arranged. Supersonic flight would not be authorized in the 
proposed PR‐1C airspace to reduce even remote possibilities of sonic booms at 
the National Monument.   

AM‐25  Why is the Air Force training with countermeasures particularly 
in the context of the current conflict and Al Qaeda’s 
capabilities? 

B‐1 and B‐52 aircrews train with all capabilities of the aircraft to be prepared 
for all contingencies.  FEIS Section 2.8 describes the need for realistic training 
with countermeasures and Section 2.8.5 describes the countermeasures.  

AM‐26  Would like to see more stratification in the MOAs to create 
more flexibility.   

As presented in FEIS Table 2.5‐1, the Air Force and FAA have stratified the 
MOAs and created eight MOAS in PR‐1 to create flexibility for transit of the 
area. 

AM‐27  How many aircraft will train simultaneously during LFEs and 
non‐LFE training?  Will there be limitations to the number of 
military aircraft occupying the airspace at one time?  What 
types of aircraft will train in the airspace? 

As described in FEIS Section 2.4.3, during normal training periods, there would 
be one to two aircraft training in each MOA complex for a total of four to eight 
aircraft training in the four MOA complexes. During LFEs, there would be 
approximately 20 aircraft training for two two‐hour periods per day for one to 
three days per quarter up to 10 days per year.  As discussed in FEIS Section 2.8, 
transient (occasional) users of the training areas include B‐1s and B‐52s from 
other bases; B‐2s from Whiteman AFB; RC‐135s from Offutt AFB; F‐15s, F‐16s, 
F‐22s, and other fighters, tankers, and other aircraft various bases typically 
from the surrounding area.   

AM‐28  Comment response code not used.   

AM‐29  Comment response code not used.   

AM‐30  Do the aircraft carry ammunition?  Ammunition would not be carried for training in the proposed PRTC.  
Defensive countermeasures (chaff and flares) would be carried in the 
proposed PRTC as described in Section 2.8.5 of the FEIS. 

AM‐31  Airspace use figures are inaccurate.  Airspace use figures are derived from FAA IFR data, airport reports of 
operations, and airfield numbers of based aircraft. The airspace use numbers 
have been updated to 2013 reports and are accurate.  

AM‐32  Would like to see using AGL unless necessary to use MSL.  Variations in ground elevation under the airspace make using only AGL 
impractical.  Altitudes are defined in accordance with FAA Order 7400.2.  MSL, 
AGL, and FL are explained in Section 2.4.2 of the FEIS.   
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Comment and Response Matrix 

Code  Description  Response 

AM‐33  Concern for coordinating firefighting or reconnaissance 
activities during fire season.  Would like avoidance measures 
for fire traffic established June to September for no low‐level 
flying training.  Would DoD schedulers be able to reserve a 3‐4 
hour time slot in the late morning/early afternoon to facilitate 
VFR fire reconnaissance flights?    This would support fire 
reconnaissance and response.   

FEIS Section 2.3.1 describes mitigations incorporated in the proposal. The Air 
Force will work with tribes, individuals, and others to establish reasonable 
seasonal avoidance areas. The Air Force commits to expanding the current 
Memorandum of Understanding for routine fire reconnaissance flights as is 
done in the current Powder River airspace and the current Memorandum of 
Understanding.  The Air Force would coordinate with BLM to update the 
Memorandum of Understanding to include the proposed PRTC.  As suggested 
in Letter 3056 from the BLM at Miles City, the updated Memorandum of 
Understanding may be a part of a larger Memorandum of Understanding.  

AQ = Air Quality 

AQ‐1  Would quantities of fuel used for proposed training change air 
quality in Eastern Montana? 

Section 4.4.3 of both the DEIS and FEIS provide analyses of potential air quality 
impacts that would occur from the project alternatives within all areas, 
including Eastern Montana.  Appendix K includes the supporting air emission 
calculations.  The results of the analyses determined that air emissions from 
each project alternative would produce less than significant air quality impacts 
to all areas of the project region, including Eastern Montana.   

AQ‐2  Need to study the effects of the increased number of planes 
that will use the area.  Sulfur has been shown to modify cloud 
properties. 

Sulfur oxides generated from the combustion of aviation fuels can convert to 
sulfates and sulfuric acid in the atmosphere, which can then take the form of 
cloud condensation nuclei and promote the development of both liquid cloud 
particles and ice crystals.  Alternative A would generate small increases in SO2 
emissions compared to existing conditions – an increase of about three tons 
per year (see Table 4.4‐1 of the DEIS and FEIS).  These emissions would be 
spread over about 27,000 square miles of atmosphere and therefore would be 
adequately diluted to the point that they would not result in substantial 
changes to cloud formation at any locality. 

AQ‐3  Because of Air Force training in the area, air quality is not as 
good as it once was.  The proposed actions will greatly increase 
air pollution.  The only air sampling currently done within the 
existing training areas is the Crow Indian Reservation in 
Montana.  How much will air emissions increase from existing 
levels due to increased Air Force activities in the area. 

While the Lame Deer PM10 site is the only air monitoring station overlain by 
the proposed PRTC, due to its rural nature, the project region for the most part 
has very good air quality, as described in Section 3.4 of the DEIS and FEIS.  
Regarding the impact of proposed training activities to ambient air quality, 
please see the response to comment AQ‐1 from letter 1048. 
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Comment and Response Matrix 

Code  Description  Response 

AQ‐4  What is the justification for activation of the MOA/ATCAAs 
beyond the LFEs – this will require rerouting hundreds of flights 
per day around the airspace.  The excess fuel associated with 
these altered flight trajectories and associated increased 
emissions do not appear to be addressed in the EIS. 

The modified alternatives proposed in the FEIS no longer include the use of 
airspaces above FL260. Air emissions above FL260 would not degrade air 
quality. This lower airspace ceiling would minimally affect the routes of 
commercial airlines in the future and therefore would not result in an increase 
in emissions from future commercial airlines operations within the project 
region.  

AQ‐5  Concern about the potential emissions of toxins from the 
proposed aircraft trails and their effects on human health.   

Section 4.4.3 of both the DEIS and FEIS provides analyses of potential air 
quality impacts that would occur from the project alternatives within all areas, 
including the Northern Cheyenne Reservation.  The results of the analyses 
determined that air emissions from each project alternative would produce 
less than significant air quality impacts to all areas of the project region.  In 
addition, Section 4.4.3 of both the DEIS and FEIS concluded that potential 
emissions of toxic air contaminants generated by the project training would 
result in less than significant impacts to public health at all locations within the 
project region. 

AQ‐6  The EIS should perform a Prevention of Significant 
Deterioration (PSD) increment consumption analysis for the 
Northern Cheyenne Reservation to determine the significance 
of air quality impacts from the proposed training activities. 

The federal PSD requirements only apply to major stationary sources of 
emissions and not mobile sources, such as the project aircraft.  Therefore, the 
air quality analysis in the EIS did not rely on the requirements of the PSD 
regulation to determine the significance of project air quality impacts.  
However, the air quality analysis in the EIS uses the Montana and National 
Ambient Air Quality Standards (NAAQS) as criteria to determine the 
significance of project air quality impacts.  One of the main objectives of the 
PSD regulation and increment consumption analysis is to also ensure that 
proposed major stationary sources do not contribute to an exceedance of a 
NAAQS.  PSD is addressed in Section 3.4.2 of the DEIS and FEIS and the 
relationship of PSD to the Northern Cheyenne Reservation is addressed in 
Section 4.4.3 of the FEIS. 
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Comment and Response Matrix 

Code  Description  Response 

AQ‐7  Analyze the cumulative impacts of the proposed action to 
visibility on and near the Northern Cheyenne Reservation as 
well as acute visibility impacts from individual jet contrails.   

Determination of the significance of an activity on visibility in a federal Class I 
area such as the Northern Cheyenne Reservation is typically associated with 
evaluation of stationary source emissions.  Nevertheless, Section 4.4.3 of the 
FEIS has been revised to include an evaluation of cumulative impacts to 
visibility within the Reservation from the project.  The results of the analysis 
determined that the minimal increases in emissions from the project would 
not substantially contribute to cumulative visibility impairment within the 
Reservation.   

Individual aircraft exhaust trails are composed of particulate matter and 
organic compounds that dissipate quickly and would not have a lasting effect 
on visibility.  Water vapor from project aircraft emissions that would occur 
within the higher and coldest altitudes of the atmosphere also could develop 
into ice crystals and could form contrails.  These contrails also would dissipate 
quickly and would not have a lasting effect on visibility within the Reservation.  
Therefore, the project would not produce significant impacts to acute visibility 
within the Reservation or any other portion of the project region. 

BI = Biological Resources 

BI‐1  Animals acclimate to noise and continue producing as under 
normal conditions. 

As explained in both the DEIS and FEIS Sections 3.6 and 4.6, B‐1 aircraft have 
been training in what constitutes PR‐2 for several decades. There is no 
demonstration or claim that this training has affected birthrates or animal 
reproduction under the airspace.  

BI‐2  Concern that noise and vibrations will impact animal’s fertility 
and ability to reproduce. 

As explained in FEIS Section 4.6.3 and in cited scientific studies, close, loud, 
sudden noises combined with a visual stimulus produce the most intense 
reactions for livestock and wildlife.  However, given the infrequency of low‐
level overflight and sonic boom effects at any given location under the 
airspace, noise and startle effects are unlikely to reach the level at which it 
would affect animals’ ability to reproduce.  
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Code  Description  Response 

BI‐3  Concern on the impact to Sage Grouse and may cause it to be 
listed as endangered. 

FEIS Section 3.6.3.3 explains that the greater sage grouse is currently a 
candidate species. Section 4.6.3 explains that human surface activity has been 
shown to disturb sage grouse leks. Infrequent random overflights or rare sonic 
booms during ten days of LFEs would not be the type of noise that has been 
demonstrated to affect sage grouse leks. FEIS Section 2.8.5 quantifies the 
distribution of chaff and flare residual materials. Such a concentration would 
not be expected to impact the greater sage grouse.  

BI‐4  Concern of the startle effect on animals and that livestock and 
wildlife will not acclimate to the noise. Livestock and wildlife 
could be startled leading to injury or weight loss or cause 
wildlife to take refuge in other areas or to be driven from a 
Reservation. Concern for negative impacts during sensitive 
cattle operations such as branding, calving, or shipping in the 
spring and fall.  Requests to avoid overflight of homes and 
corrals.   

 

 

FEIS Section 2.3.1 (4b) presents mitigations and explains that the Air Force 
would continue the current practice of establishing reasonable temporary 
avoidance areas when notified by potentially affected individuals. This process 
is identified in FEIS Section 4.8.3.1. 

FEIS Section 4.6 describes the startle effects on animals, including threatened 
and endangered and other special status species.  Low‐level overflights may 
elicit a temporary behavioral response in wildlife, such as a change in posture 
or running a short distance; however, studies have also shown rapid 
habituation after initial responses in species such as pronghorn, elk, and 
bighorn. There is no evidence that overflight activity as proposed would drive 
animals away from a region such as a Reservation.  Under the current use of 
Powder River training airspace ranching and recreational activities including 
hunting occur with minimal disruption.  Overflights may affect but are not 
likely to adversely affect threatened and endangered species.   

FEIS Sections 4.6 and 4.9 describe startle effects upon domestic and ranch 
animals. Although infrequent, startle effects to individual animals could be an 
adverse impact.  As described in Section 4.9 in the event of damage there is an 
established procedure for claims which begins by contacting Ellsworth AFB 
Public Affairs. 

BI‐5  Concern with chaff and flare residual materials in pastures near 
birthing livestock.  Suggests chaff and flares are not released at 
2,000 feet AGL when cattle and sheep are lambing.   

FEIS Section 4.3 explains that chaff dispersion is projected to be 0.00377 
ounces per acre annually. Chaff rapidly breaks down and becomes 
indistinguishable from soil. Section 4.6 explains chaff and flare effects and 
notes that any contact with chaff or flare residual materials would be highly 
unlikely. Chaff and flare plastic, Mylar, and/or paper residual materials can be 
deposited anywhere on the ground. As described in Sections 4.3 and 4.7 these 
residual materials could annoy people finding and identifying them, but there 
would be no physical effect on any animals, including birthing animals.  
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Code  Description  Response 

BI‐6  Concern migration patterns will be disrupted.  Suggestion for a 
mitigation measure to limit low‐level operations in Powder 
River 4 during spring and fall bird migration.   

FEIS Section 2.3 explains the mitigation measure for Modified Alternative A 
includes no PR‐4 or Gap C Low MOA.  Alternative C does not include PR‐4 low 
level overflights. Modified Alternative B includes a PR‐4 and Gap C Low MOAs, 
in which noise impacts would be slightly more intense under the PR‐4 MOAs as 
stated in FEIS Section 4.2.3.2.  In other areas, flights at altitudes below 3,000 
feet AGL, where most birds migrate, would be random and occur 
approximately twice per day for 15 to 20 minutes for each mission requiring 
low‐altitude training. There is no reason to believe that this infrequent activity 
would in any way disrupt migration patterns. FEIS Sections 3.3.3.4 and 4.6.3 
address bird strike hazards and potential effects on migratory bird species or 
migration patterns including along the Central and Mississippi flyways 

BI‐7  Shadehill Reservoir, an important waterfowl refuge and staging 
and over‐wintering area for ducks and geese, has been omitted 
from maps showing surface water. 

As a result of the scale of the maps used to present the PRTC and the size of 
Shadehill Reservoir, the surface water map in the DEIS did not specifically call 
out the reservoir.  The location of that reservoir has now been identified on 
FEIS Figure 3.5‐2.  

BI‐8  Would like seasonal avoidance areas or other conservation 
measures to minimize impacts to federally listed threatened, 
endangered, or candidate species, particularly to reduce 
impacts to endangered whooping cranes, greater sage‐grouse, 
and Sprague’s pipit.  A full analysis on direct and indirect effects 
from chaff and flare exercises on threatened and endangered 
species should be considered. 

 

 

FEIS Section 2.3.1 explains that the mitigation measure for Modified 
Alternative A includes no Low MOA under PR‐4 or Gap C, where the possibility 
of affecting whooping crane is greatest. Modified Alternative C also does not 
include PR‐4 low level overflights or a PR‐4 and Gap C MOAs. Modified 
Alternative B does include PR‐4 and Gap C Low MOAs, in which noise impacts 
would be slightly more intense than currently as stated in FEIS Section 4.2.3.2.  
It would be possible to define avoidance measures in consultation with USFWS 
to avoid impacts on the whooping crane should Alternative B be selected.  In 
other areas, flights at altitudes below 3,000 feet AGL, where most birds 
migrate, would be random and occur approximately twice per day for 15 to 20 
minutes for each mission requiring low‐altitude training.  Sprague’s pipit and 
greater sage grouse, both candidate species for federal listing, are potentially 
present over fairly broad areas under proposed project airspace.  Analysis of 
the potential for overflight effects on avian species in Section 4.6.3 of the FEIS 
indicates a low possibility of adverse effect on these species from the 
proposed action or alternatives.  Section 4.3 of the FEIS explains that chaff 
dispersion is projected to be 0.00377 ounces per acre annually. Chaff rapidly 
breaks down and becomes indistinguishable from soil. There are multiple 
studies which have not found either direct or indirect effects of chaff or flares 
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Code  Description  Response 

on biological species (see FEIS Appendices C and D). 

BI‐9  Sprague’s pipit has been added as an ESA candidate species 
since the publication of the Draft EIS and needs to be addressed 
under the Threatened, Endangered, and Other Special Status 
Species section of the EIS.  Sensitive plant and wildlife data for 
wildlife species at the Little Bighorn Battlefield National 
Monument and Custer National Forest is incomplete.  
Recommend preparing a Biological Assessment/Evaluation.   

A discussion of Sprague’s pipit as an ESA candidate species has been added to 
FEIS Sections 3.6.3.3 and 4.6.3.1 and included in Tables 3.6‐4 and 4.6‐1. 
Information on sensitive plant and wildlife species at the Little Bighorn 
Battlefield National Monument and portions of Custer National Forest lying 
underneath airspace that would be used by the project has been reviewed, 
and Tables 3.6‐4 and 4.6‐1 have been updated with this information. The 
updated EIS analyses of Threatened, Endangered, and Other Special Status 
Species conclude that project elements “may affect but are not likely to 
adversely affect” threatened and endangered species. The Air Force submitted 
the updated analysis dated 30 May 2014 (FEIS Appendix E) to the USFWS and 
received their concurrence as noted in their letter to the Air Force dated 27 
June 2014 found in Appendix E of the FEIS. 

CM = Cumulative 

CM‐1  The Keystone XL Company plans to install a 36‐inch high‐
pressure pipeline though Harding County. 

FEIS Chapter 5.0, Cumulative, includes the pipeline. There is no ground 
construction associated with the proposed changes in airspace. FEIS Section 
2.3.1 explains flare release altitude limitations and overflight avoidance of 
construction and mining sites where sensitive electronics could be affected. It 
would be almost impossible for chaff, flares, or electronic emissions to impact 
any pipeline.  

CM‐2  Would like more discussion regarding threat emitters or other 
ground assets.  Request for information on how additional 
NEPA analysis would be conducted on the future emitters and 
notification of whether emitters would be placed within the 
Little Bighorn Battlefield National Monument viewshed. 

The proposed PRTC has no new ground assets. As explained in FEIS Section 
2.5.7, new ground‐based threat emitters are not part of the proposed action. 
FEIS Section 5.1 explains that threat emitters, if sited, would have separate 
NEPA evaluation.  

CM‐3  Concern the full impact of the proposal will not be known for 
several years and that it may be too late to mitigate any 
impacts once they are known.   

As explained in FEIS Section 3.8, the existing Powder River MOAs have a 
somewhat greater proportion of rangeland and smaller proportion of 
agricultural land than the entire potentially affected area. Most land use types 
are represented under existing airspace and have effectively been overflown 
for decades by B‐1 training aircraft at the same altitudes proposed for the 
expanded airspace. The only differences are tribal land and designated urban 
land which are not under existing MOAs (See FEIS Section 3.9.).  
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CM‐4  Southeast Montana is being considered for wind energy 
development with new wind farms on high ridges and plateaus.  
Future wind turbines may be considered in project’s planning 
phase.   

Existing and potential wind farms are considered throughout the analysis, 
including FEIS Sections 3.8, 3.9, 4.8, and 4.9. Existing wind farms are mapped 
and avoided, and future wind farms, when approved, would also be mapped 
and avoided. (See FEIS Appendix J for lighting.) The proposed action would not 
inhibit the development of future wind farms or other industrial land uses. 
(See FEIS Section 4.8.)  

CU = Cultural Resources 
CU‐1  Some towns in the document are misclassified as ghost towns. All ghost towns beneath the airspace were reviewed; some were found to 

include permanent resident populations, but are still classified ghost towns.  
These are noted in Table 3.7‐4 of the FEIS.   

CU‐2  Concern for disruption of the use or character of cultural, 
sacred, and historic sites (including newly listed sites such as 
the Evangelical Lutheran Trinity Church) and activities and 
protection of those sites and activities, including protecting 
landscapes, soundscapes, and scenery.  Suggests consultation 
with all tribes and reservations to which Little Bighorn 
Battlefield National Monument is highly significant.  Suggests 
additional definition of undertaking to allow a survey to be 
conducted.  Concern the analysis does not include impacts to 
the North Cave Hills, South Cave Hills, or Slim Buttes cultural 
landscapes in Harding County, SD. 
 
 

Following consultation regarding the proposed action with ACHP, SHPOs from 
MT, WY, ND and SD, Crow Tribe, Northern Cheyenne Tribe, Standing Rock 
Sioux Tribe, Cheyenne River Tribe, FAA and NPS, the Air Force created a 
modified PRTC proposal (“Modified Alternative A”). The “Programmatic 
Agreement among 28th Bomb Wing, Ellsworth Air Force Base, the State 
Historic Preservation Offices of Montana, North Dakota, South Dakota and 
Wyoming, and the Advisory Council on Historic Preservation Regarding the 
Proposed Development, Implementation and Operation of the Powder River 
Training Complex” (FEIS Appendix N) is among consulting parties comprised of 
signatories (28 BW, SHPOs from MT, ND, SD and WY, and the ACHP) and 
invited signatories (FAA, NPS, and Crow Tribe). The Cheyenne River Sioux 
Tribe, Northern Cheyenne Tribe and Standing Rock Sioux Tribe have also been 
invited to sign, but have not yet elected to do so. The modified alternative and 
the Programmatic Agreement address areas of avoidance, modes of flying, and 
procedures for notification regarding special avoidance areas or times for 
sensitive resources and other communications.  Some locations under the 
ATCAAs and the Gap MOAs would never see low level overflight or, at most 
could see LFE low level overflight one to three days per quarter up to 10 days 
per year. Although Section 106 consultation has concluded for the purposes of 
the EIAP, the Air Force will continue to consult with the tribes and other 
stakeholders.  FEIS Section 3.7 explains consultation conducted by the Air 
Force, including Government‐to‐Government consultation. The Section also 
includes newly listed sites.  FEIS Section 4.7 explains the stipulations agreed to 
in the Programmatic Agreement. FEIS Section 2.3.1 explains that the Air Force 
will also work with individuals and organizations to identify sensitive noise 
areas and periods of avoidance. 
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Code  Description  Response 

CU‐3  Concern the Native American lands are being given more 
concessions such as avoiding cultural and religious activities. 

Modified Alternative A describes changes in airspace use that address cultural 
resources concerns expressed by all stakeholders, not just Native Americans.   
FEIS Section 3.7 explains that Native American lands have a special relationship 
requiring Government‐to‐Government consultations. The Programmatic 
Agreement described in CU‐2 stipulates avoidance, minimization and 
mitigation procedures available to the signatories, including not only the tribes 
but the ACHP, the SHPOs and others.   Potential environmental consequences 
to public, private, and tribal lands are all addressed in the FEIS. (See FEIS 
Section 4.8.)  

CU‐4  Would like economic relationship with the Air Force. The Air Force is willing to explore opportunities to enhance economic 
relationships with tribes.   

DO = Description of Proposed Action and Alternatives

DO‐1  Would like more clarity on the proposed flying levels of the 
alternatives. 

FEIS Sections 2.5‐2.8 describe each alternative’s altitudes and estimated time 
at altitudes for training. Section 2.4 presents the scheduled MOA times and 
altitudes. Section 4.9 explains the average number of low‐level overflights.  An 
average of six to nine low‐level overflights of any given location, depending on 
alternative, is seen as an unavoidable adverse impact. Information would be 
made available on airspace use for training. 

DO‐2  Would prefer Alternative B or some variation of the preferred 
alternative that excludes low‐level flights‐specifically to avoid 
low‐level flights over Little Bighorn Battlefield National 
Monument, interference with emergency response aircraft 
flights over the Ashland Ranger District of the Custer National 
Forest, and least impact to Greater sage grouse in Wyoming 
and Montana.   

FEIS Section 2.3.1 explains mitigations to reduce potential effects on the Little 
Bighorn Battlefield National Monument. Section 4.3 explains that military 
training would be halted in the affected airspace due to any ground safety 
emergency that involves a life‐flight. Section 4.8 explains land use impacts. 
Section 4.6 explains overflight effects on the greater sage grouse. 

DO‐3  Would prefer the floor no lower than 5,000 feet AGL and no 
supersonic flight.  

Chapter 1.0 of the FEIS explains the purpose and need for the airspace, the 
requirement for training down to 500 feet AGL, and the need for realistic 
battlefield tactics at supersonic speeds during one to three days of quarterly 
LFEs. Chapter 2.0 of the FEIS describes the alternatives and estimated time 
airspace would be scheduled for training. MOA segments and multiple MOA 
have been included to allow for IFR transit.  
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DO‐4  Would prefer the floor no lower than 10,000 to 15,000 feet 
MSL, particularly in new MOAs. 

Chapter 1.0 of the FEIS explains the purpose and need for the airspace, the 
requirement for training down to 500 feet AGL, and the need for realistic 
battlefield tactics at supersonic speeds during one to three days of quarterly 
LFEs. Chapter 2.0 of the FEIS describes the alternatives and estimated time 
airspace would be scheduled for training. 

DO‐5  Alternative C would have less impact on the economy and 
quality of life, as well as bird migration routes including the 
endangered whooping crane.  

FEIS Section 2.3.1 explains the mitigation measure for Modified Alternative A 
includes no PR‐4 and Gap C Low MOAs. Modified Alternative C does not 
include PR‐4 low level overflights. Low altitude overflight would be avoided in 
PR‐4.  

DO‐6  Would like more discussion on Alternatives Considered but not 
Carried Forward were not further analyzed. 

FEIS Sections 2.10 and 2.11 explain selection standards and application of 
those standards.  FEIS Sections 2.10.5.4 through 2.10.5.6 explain the need for 
training locations that are in close proximity to Ellsworth AFB.  

DO‐7  Requests the proposed eastern border of PR‐4 to be modified 
so it does not overlap tribal lands. 

FEIS Section 2.3.1 explains the mitigation measure for Modified Alternative A 
includes no PR‐4 or Gap C Low MOAs. Modified Alternative C does not include 
PR‐4 or Gap C low level overflights. Tribal lands with PR‐4 would not be subject 
to low level overflights with either of these alternatives.  

EJ = Environmental Justice 

EJ‐1  Concern the Air Force is discriminating by acknowledging the 
tribe’s various religious, cultural, and traditional activities and 
are not making the same concessions to other individuals who 
have voiced opposition.  EO 12898 as described in Appendix F 
of the Draft EIS, essentially insures the fair treatment of all 
people regardless of race, color, national origin, or income.   

DEIS Section 3.7 explained that Native American lands have a special 
relationship requiring Government‐to‐Government consultations. Potential 
environmental consequences to public, private, and tribal lands are all 
addressed in FEIS Section 4.8.  As described in DEIS Section 3.10 and Appendix 
F of the FEIS, EO 12898 directs that all agencies “To the greatest extent 
practicable and permitted by law, and consistent with the principles set forth 
in the report on the National Performance Review, each Federal agency shall 
make achieving environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse human health 
or environmental effects of its programs, policies, and activities on minority 
populations and low‐income populations in the United States and its 
territories and possessions” (available at http://www.archives.gov/federal‐
register/executive‐orders/pdf/12898.pdf). See also response to EJ‐2. 

http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf�
http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf�
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EJ‐2  Concern that low‐income (or low population) areas under the 
airspace will become the location used for this proposal.  
Impacts of the PRTC would be more heavily felt by the tribal 
community than other groups. 

Both the DEIS and FEIS in Section 1.4 and 1.5 discuss the purpose and need of 
the Proposed Action, including the selection criteria used to choose the 
locations for implementing the Proposed Action.  Reasonable alternatives, 
modified as a result of public hearings on the DEIS, public comments received, 
and extensive consultations and special outreach with the public, agencies, 
and tribal representatives, are presented in FEIS Section 2.3.1.  Analysis of the 
effects of these modified alternatives is presented in FEIS Sections 3.10, 4.9, 
and 4.10.  Section 3.10 quantifies the minority and low‐income population and 
youth population under the airspace. Any person under the airspace, minority 
or non‐minority, could experience an average of one sonic boom per day 
during the not more than 10 days per year of LFE training. Individuals under 
the low MOAs could also experience low‐altitude overflights of a training 
aircraft between 500 feet to and including 2,000 feet above the ground. Low‐
altitude overflights in low MOAs would result in unavoidable uncertainty, 
startle, and adverse noise impacts. These impacts would apply equally to any 
minority or non‐minority persons regardless of income or age under any of the 
low MOAs. Modified Alternatives A and C avoid low‐altitude overflight of 
Native American Reservations, including the Northern Cheyenne Reservation,  
except for portions of the Crow Reservation. Modified Alternative B does not 
include low‐altitude overflight of the Crow or Northern Cheyenne Reservations 
but does include low altitude overflight of portions of the Cheyenne River and 
Standing Rock Reservations.  Section 4.10 explains that low‐altitude training in 
PR‐1A, PR‐1C, and PR‐1D MOAs overlie portions of the Crow Reservation that 
have a minority population in excess of 50 percent.  An adverse impact not 
adequately or acceptably mitigated, which cannot otherwise be avoided, 
presents the potential for a disproportionately high and adverse human health 
or environmental effect on that population.  Under Modified Alternatives A 
and C, implementation of the mitigations identified in this EIS, including those 
developed through extensive consultations and outreach with the affected 
populations to resolve adverse effects under the NHPA, would adequately or 
acceptably mitigate adverse impacts to such a degree that they are not 
significant under applicable standards.  Consequently, these modified 
alternatives in conjunction with specified mitigations would not result in 
disproportionately high and adverse human health or environmental effects 
for environmental justice purposes. 
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November 2014

Comment and Response Matrix 

Code  Description  Response 

GE = General 

GE‐1  In support of the proposal.  Thank you for your interest and participation in the NEPA process. Your 
comment has been entered into the record. 

GE‐2  Not in support of the proposal. In favor of the No Action 
Alternative. 

Thank you for your participation in the NEPA process.  Your comment has been 
entered into the record. 

GE‐3  Statements that the proposal is unfair, unnecessary, present an 
unreasonable burden on people affected, and undeserved by 
the people affected.  Concern the Air Force proposal is 
unjustified for training requirements.   

The Air Force appreciates your participation in the public involvement effort 
for the Powder River Training Complex proposal.  The environmental process 
described in Section 2.12 of the FEIS is designed to include public and agency 
perspectives for review by decision‐makers. Section 2.4 describes the 
proposal, and Section 1.2 describes the reason for the training requirements. 
Sections 2.10.4 and 2.10.5  explain the limitations on current training. The 
screening criteria for identifying alternative training locations are described in 
Section 2.11.  

GE‐4  Comment that the Ellsworth Task Force has not volunteered 
Rapid City to be overflown. 

The Air Force appreciates your participation in the public involvement effort 
for the Powder River Training Complex proposal.  Your comment has been 
included in the FEIS, which will be considered before the Air Force makes a 
final decision.   

GE‐5  Concern the Air Force and FAA will disregard the public 
comments and taxpayers to get what they want and forget the 
meaning of ‘good neighbor’.  Statements that the Air Force is 
not trusted due to denial of negative impacts in the past and 
lies and broken promises from other government agencies, 
Concern for too much government interference near food and 
livestock production.  Suggestions for annual meetings between 
Air Force and citizens to listen to local concerns and give local 
residents a chance to listen to Air Force concerns.   

FEIS Section 2.3.1 describes the mitigations incorporated into the PRTC 
proposal in direct response to public and agency concerns. This includes 
advanced notifications to the public of LFEs.  The Record of Decision (ROD) will 
be legally binding. Any and all mitigations contained in the ROD will become 
the legal obligation of the Air Force. With the execution of the Programmatic 
Agreement, in particular stipulation #VII, the Air Force would provide a 
summary report detailing the training activities held and other issues. The Air 
Force has programs designed for community relations, including the Mid‐Air 
Collision Avoidance program.  Under this or another suitable program, the Air 
Force will consider all requests for meetings  in communities beneath the 
proposed PRTC airspace. The Air Force will monitor the effectiveness of these 
programs through the mitigation and monitoring program to be established as 
part of this proposal.   

GE‐6  Concern the military is trying to instill fear in the American 
people and looking for wars to fight to get what they want. 

The purpose of the proposed PRTC is to provide the best training possible for 
aircrews. FEIS Sections 2.10.4 and 2.10.5 explain the limitations on current 
training. The selection criteria for identifying alternative training locations are 
described in FEIS Section 2.10 and 2.11. 
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November 2014

Comment and Response Matrix 

Code  Description  Response 

GE‐7  Questions the sovereignty of the U.S. government for airspace 
above private property.  “Reasonable and ordinary use is the 
airspace above your property” is often litigated and routinely 
protected as a property right.  Resolution adopted by the 
Standing Rock Tribe in 2008 states the use of the airspace was 
reserved for the tribe pursuant to the Treaties of 1851 and 
1868 at Fort Laramie.   

FEIS Section 1.6 explains that navigable airspace is under the jurisdiction of the 
FAA.  

GE‐8  Concern that a live person at the base cannot be reached to 
handle complaints, questions, or damage claims.  Whom do we 
contact for rapid response?  Previous attempts to resolve a 
complaint have received a poor response or damage claims are 
not paid. 

The Air Force Public Affairs Office is charged with the responsibility of handling 
public inquiry. FEIS Sections 2.8.5.2 and 3.3.3.2 identify the process for 
addressing claims.  

GE‐9  Supports a well‐trained military and supports its mission. The Air Force appreciates your participation in the public involvement effort 
for the Powder River Training Complex proposal.   

GE‐10  Can a test‐run be done first for feedback before charting the 
MOAs? Are there any procedures to suspend it or modify it 
once the airspace is charted if there is a problem? 

There is no provision for a test‐run of MOAs in the applicable FAA 
requirements.  However, the area under PR‐2 has been overflown by B‐1 and 
other training aircraft for many years.  FEIS Section 2.3.5 describes the process, 
after adoption of mitigations to monitor the effectiveness of the mitigations to 
determine the need, if any, for adjustments.  

GE‐11  Would like to work together with the Air Force to maintain all 
missions.  Must address the needs of all airspace users. 
Monitoring and evaluation of the Proposed Action should be 
ongoing.  Previous coordination with stakeholders may have led 
to additional alternatives but the Air Force was unwilling.  
Requests for the Air Force to coordinate the development of an 
alternative. 

To the address the needs of all airspace users and other stakeholders, as 
expressed during public outreach, agency review and tribal consultation, Air 
Force developed many mitigations, which are listed in FEIS Section 2.3.1. 
 
FAA Order 7400.2 states: “Although the FAA must protect the public’s right of 
freedom of transit through the airspace, full consideration shall be given to all 
airspace users, to include national defense; commercial and general aviation; 
and space operations.”   

GE‐12  Requests information on the proposal.  Individuals who requested copies of the EIS have received copies. FEIS Section 
1 describes  the reason for the training requirements and Section 2.2 describes 
the  components of the proposed airspace. FEIS Section 2.10.5 identifies the 
limitations on current training. The selection criteria for identifying alternative 
training locations are described in FEIS Section 2.11. 

GE‐13  Who conducted the studies discussed in the document? The FEIS provides the list of preparers for the technical analysis in Chapter 7.0, 
and lists the reference studies used in this analysis as well as the sources of 
those studies in Chapter 6.0.  
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November 2014

Comment and Response Matrix 

Code  Description  Response 

GE‐14  Do not support non‐LFE portion of the proposal.  LFE use of the 
airspace appears manageable but non‐LFE use impacts a large 
volume of airspace on a daily basis and will put burden on 
hundreds of civil aviation and non‐DoD flights every day.   

As described in Chapter 1.5 of the FEIS, the Air Force needs additional airspace 
for realistic, high‐quality, local training in addition to LFE training.  The Air 
Force worked closely with the FAA to address impacts to commercial traffic.  
FEIS Section 2.3.1 describes the mitigations to address public and agency 
concerns. 

GE‐15  The footnote for Table 3.2‐3 should include “Federal Aviation 
Administration Advisory Circular, FAA AC‐91‐36D).”   

FAA AC‐91‐36D recommends no overflight below 2,000 feet AGL over the Little 
Bighorn Battlefield National Monument. A mitigation has been incorporated 
into the proposal (see FEIS Section 2.3.1).   

GE‐16  Would like a discussion on BRAC commission voting to retain 
Ellsworth AFB and its B‐1 fleet without determining its current 
airspace could meet its mission needs.   

A response is unnecessary because the comment raises a concern which is 
outside the scope of the proposed action nor does the comment address the 
adequacy of the DEIS or the merits of alternatives discussed in it.  The BRAC 
Commission report can be found at http://www.brac.gov/finalreport.html.  

LU = Land Use 

LU‐1  Concern the quality of life, privacy, and integrity of the land 
would be impacted.  Wants the integrity and stewardship of the 
land and quality of life maintained. 

FEIS Sections 3.8 and 4.8 explain the existing land use and potential 
consequences, and Sections 3.9 and 4.9 explain the social and economic 
relationship of the people, communities, and land. Section 4.9 describes the 
estimated average extent of overflight at low altitudes and the mitigations are 
described in Section 2.3. Section 4.8 describes the consequences to different 
land uses, including private and public lands.  Some individuals expressed the 
perspective that any low level training would be an adverse impact. 

LU‐2  Concerned about the sudden overflight and noise impacts to 
the serenity of the land and people’s way of life including 
recreation. Permanent avoidance areas may be needed.  

FEIS Sections 3.2 and 4.2 explain the existing conditions and noise 
consequences. Section 4.9 describes the estimated average extent of low‐level 
overflight and potential startle effect. The Air Force has incorporated 
mitigations, including establishment of reasonable temporary or seasonal 
avoidance areas or other measures identified in Government‐to‐Government 
consultation with affected tribes (see FEIS Section 2.3). Some individuals see 
military training and related startle or noise impacts as unacceptable to their 
quality of life and an  adverse impact.  

http://www.brac.gov/finalreport.html�
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November 2014

Comment and Response Matrix 

Code  Description  Response 

LU‐3  Concerns the proposal will damage or eliminate ranches/farms 
and the ranching/farming lifestyle. 

FEIS Section 4.8 explains that B‐1 training aircraft have overflown ranches and 
farms under the existing Powder River A and B MOAs (which are essentially 
PR‐2) for decades. The ranching/farming/hunting lifestyle continues under this 
airspace and, in many ways, the ranches and farms are comparable to, or the 
same as, ranches and farms under the proposed additional airspace. FEIS 
Section 4.9 explains that the average number of low‐level overflights per year 
would be approximately six to nine. This level of training activity could cause 
annoyance but, based upon the experience under the existing MOAs, would 
not significantly impact ranches, farms, or the ranching lifestyle. Individuals 
under the proposed airspace could see sudden overflight startle impacts as a 
significant impact.  

LU‐4  Crop land acres have not been adequately identified in the 
analysis.  Does not account for crop acres coming out of the 
Conservation Reserve Program (CRP). 

FEIS Section 3.8 lists agricultural land area from available GIS data under the 
existing Powder River MOAs and under each proposed MOA. Section 4.8 
explains why the proposed PRTC would not adversely affect land use under the 
airspace.  

LU‐5  Concern of losing prime hunting areas.   FEIS Section 4.8 describes the importance of hunting land use under the 
proposed airspace. Section 4.9 explains an average of six to nine low‐altitude 
overflights could occur per year in any given location under a low MOA. Prime 
hunting areas are located under the existing Powder River A and B MOAs 
(essentially the same as PR‐2) where B‐1s have been training for decades. 
Section 4.8 explains that low‐altitude training and hunting coexist throughout 
the west.  

LU‐6  The land use numbers are not shown on the maps and can’t see 
on the maps how much acreage is included in the area. 

In FEIS Section 3.8, Table 3.8‐2 presents land use numbers calculated using 
geographic information systems. GIS data do not always coincide; however, 
the overall land use numbers presented in the report represent the best 
available information.  

LU‐7  Property is under the current airspace or overflown by aircraft 
near Minot.  No observable negative impact.  Ranchers have 
requested no‐fly zones during sensitive times for livestock with 
a phone call to Ellsworth AFB. 

FEIS Section 4.8 explains that aircraft have overflown what is effectively the 
proposed PR‐2 for decades. Section 2.3.1 explains that the Air Force will 
continue to work with ranchers to establish avoidance areas through identified 
mitigation measures.  

LU‐8  Question if the Air Force adheres to county land use plans.  
Statement that individual county land use plans should be 
taken into consideration in the EIS analysis. 

FEIS Section 4.8.1 explains that PRTC would not place restriction on land use or 
land use plans. Plans for energy development or related structures which 
could project into the airspace are considered in Section 4.9. (See also FEIS 
Appendix J.)   
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Comment and Response Matrix 

Code  Description  Response 

LU‐9  Concerned about the visual effects of large aircraft flying over, 
contrails, and chaff and flare debris.   

FEIS Section 4.9 describes the estimated average frequency of low‐flying 
aircraft. Sudden overflight visual and startle impacts from aircraft and rare 
visual impacts from residual pieces of chaff or flares are  adverse impacts.  
Aircraft emissions associated with the use of proposed airspace would not 
impact visibility (FEIS Section 4.4.3.1 and Section 5.1.2.1.4). At lower altitudes, 
individual aircraft exhaust trails can be visually detected for a brief period due 
to emissions of particulate matter and organic compounds.  Below 3,000 ft 
AGL, these exhaust emissions rapidly dissipate (see FEIS Section 4.4.3.1). 
Contrails, or condensation trails, are an existing condition above the proposed 
PRTC airspace. Contrails are visible water vapor trails from aircraft engines 
associated with specific meteorological conditions and produced by high‐
altitude aircraft overflight.  Commercial overflights of the four‐state region are 
the primary contributors to these temporary artificial clouds. Overflight of 
military training aircraft could create condensation trails depending on flight 
altitude and meteorological conditions. Although contrails could be seen as an 
intrusion into an otherwise clear sky, such contrails, whether formed by 
commercial or military aircraft overflight, would not have an adverse effect 
upon tribal or other lands under the proposed airspace.   By eliminating 
military flights above FL260 the Modified Alternatives would greatly reduce 
the potential formation of contrails. Effects of the visual intrusion of PRTC 
training activities on historic properties are addressed in FEIS Section 4.7.2.1.  

NA = Native American 

NA‐1  Concern the consultation with the tribal governments will be 
labeled simply a fiduciary responsibility.  There is no guarantee 
that comments will be implemented.  

Ellsworth AFB has conducted Government‐to‐Government consultations with 
tribal governments and explained all aspects of the proposed airspace 
changes. Over the course of the past six years, Ellsworth AFB has consulted 
with tribal governments in compliance with Section 106 of the NHPA, and 
invited the tribes to be signatories to a Programmatic Agreement that includes 
stipulations specifying measures that resolve tribal concerns.  The Air Force 
will also continue to consult with the tribes on a Government‐to‐Government 
basis. 
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Code  Description  Response 

NA‐2  Separate and private hearings were conducted at the 
reservations and comments were not submitted specifically to 
aeronautics commission.  Concern the tribal governments 
comments will not be made available or included in the Final 
EIS. 

All written comments and transcripts received on the DEIS are included in the 
FEIS. (See Section 2.12). The FAA is a cooperating agency (see Section 1.6) in 
this EIS and has participated in the public hearing process.  The FAA reviewed 
the EIS and related appendices and, subsequent to the Air Force Record of 
Decision (ROD), the Air Force anticipates that the FAA will adopt the FEIS, issue 
its own ROD and then publish the new airspace in the Billings Sectional 
Aviation Chart. 

NA‐3  Concern the tribal government is not recognized as having a 
legal or constitutional relationship with the United States.   

Ellsworth AFB has made special efforts to conduct Government‐to‐
Government consultations with tribal governments as was described in DEIS 
Section 3.7.  The obligation for federal agencies to engage with Native 
American tribes on a Government‐to‐Government basis is based on federal, 
statutes, executive orders (EOs), regulations, and policies. These include NHPA 
of 1966, the Native American Religious Freedom Act, Presidential 
Memorandum on Government‐to‐Government Relations (April 29, 1994), EO 
13007 (Indian Sacred Sites) and EO 13175(Consultation and Coordination with 
Indian Tribal Governments), and DoD Instruction 4710.02 (DoD Interactions 
with Federally Recognized Tribes). These consultations, between Ellsworth AFB 
and the tribes, have included explanations of all aspects of the proposed 
airspace changes, and have resulted in some of the changes made in Modified 
Alternative A.  As described in FEIS Section 4.7, the Air Force has executed a 
Programmatic Agreement that stipulates measures that resolve adverse 
effects to historic properties, religious ceremonies and important tribal events 
under the PRTC (refer to Appendix N).  Furthermore, the Air Force will 
continue to consult with the tribes on a Government‐to‐Government basis.    

NA‐4  The importance of the Native American ceremonies and religion 
is not adequately identified or analyzed in the Draft EIS.  
Military interference with and encroachment of sacred rights 
and religious practices is offensive, distracting, disrupting, and 
disrespectful.  Ceremonies take place throughout the year‐not 
just spring and summer.  Suggestion for further consultation 
with affected tribes including tribes which conduct ceremonies 
at Little Bighorn Battlefield National Monument. 

DEIS Section 3.7 explained the importance of ceremonies and Government‐to‐
Government consultation. FEIS Sections 2.3 and 4.7 explain the provisions of 
the Programmatic Agreement, which includes avoidance areas and times, and 
specifies that when Native American ceremonial and religious sites are 
identified, the Air Force will consult to determine reasonable avoidance 
altitudes and times. Further consultation has resulted in the mitigations 
described in FEIS Section 2.3. 
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Comment and Response Matrix 

Code  Description  Response 

NA‐5  Suggests mitigations for no training during ceremonies 
throughout tribal homeland and over sacred grounds.  Suggests 
no low‐level overflights or sonic booms over Standing Rock 
Indian Reservation from June‐August. 

FEIS Sections 2.3 and 4.7 explain that during Government‐to‐Government
consultations, the Air Force explained that when Native American ceremonial 
and religious sites are identified, the Air Force will consult to determine 
reasonable avoidance altitudes and times.  Also, as discussed in FEIS Sections 
4.7.2.1, and 4.7.2.3, a “Programmatic Agreement among 28th Bomb Wing, 
Ellsworth Air Force Base, the State Historic Preservation Offices of Montana, 
North Dakota, South Dakota and Wyoming, and the Advisory Council on 
Historic Preservation Regarding the Proposed Development, Implementation 
and Operation of the Powder River Training Complex” (Appendix N) is among 
consulting parties comprised of signatories (28 BW, SHPOs from MT, ND, SD 
and WY, and the ACHP) and invited signatories (FAA, NPS, and Crow Tribe). The 
Cheyenne River Sioux Tribe, Northern Cheyenne Tribe, and Standing Rock 
Sioux Tribe have also been invited to sign, but have not yet elected to do so. As 
explained in FEIS Section 2.3.1, Modified Alternatives A and C include a 
minimum training altitude of 12,000 feet MSL above the Standing Rock Indian 
Reservation, Cheyenne River Sioux Tribe, and Northern Cheyenne Indian 
Reservations. Supersonic training would be scheduled once per quarter for 1 
to 3 days for a maximum of 10 days per year. An average of one sonic boom 
per LFE day could be experienced at any given location under the proposed 
airspace. 

NA‐6  Request for more information on the frequency and amount of 
fuel or chaff dropped and flight time over tribal lands.  
Suggestion to limit the use of chaff over tribal lands and start 
using new technologies for invisibility. 

FEIS Section 2.3 explains that there is no proposed deployment of ordnance on 
tribal lands or any other lands under the airspace. The Air Force has identified 
fuel jettison areas and none are over tribal lands.  FEIS Section 2.8 describes 
chaff and flare deployment as defensive countermeasures and explains the 
quantity of chaff (0.00377 ounces per acre per year) or flare residual materials 
(one plastic or Mylar piece per 149 acres per year) which could be randomly 
distributed anywhere under the training airspace, including on tribal lands. 
FEIS Section 2.8 also contains information on the frequency of aircraft use of 
the airspace as part of the Proposed Action. 

NA‐7  Concern there is not enough respect for the Native American 
lands and their quality of life.   

The Air Force has sought to work with Native American tribal representative to 
identify sensitive sites. DEIS Section 3.7 explained the importance of 
ceremonies and on‐going Government‐to‐Government consultation. FEIS 
Section 4.7 explains that when Native American ceremonial and religious sites 
are identified, the Air Force will consult to determine reasonable avoidance 
altitudes and times. 
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Comment and Response Matrix 

Code  Description  Response 

NA‐8  Concern the proposal is in violation of treaties, specifically the 
Fort Laramie Treaty of 1868, for the absolute and undisturbed 
use and occupation of tribal lands.  Suggestions that these 
treaties include airspace over tribal lands 

DEIS Section 3.7 described the Fort Laramie Treaty of 1868. There is no ground 
construction proposed as part of the Powder River Training Complex.  FEIS 
Section 1.6 explains that the FAA has sole responsibility of navigable airspace 
in the United States and associated offshore and other areas.  

NA‐9  Were the meetings with the Native Americans Government‐to‐
Government meetings?  If not, why weren’t they advertised as 
public hearings?  Thought the purpose of the meeting was for 
the Air Force to give a presentation and was not going to 
include public comment or a court proceeding hearing.  If a 
public hearing had been advertised more people would have 
attended. 

Meetings with tribes are conducted on a Government‐to‐Government basis. 
Meeting participants are invited at the direction of the tribe. Such 
Government‐to‐Government meetings are in addition to advertised public 
hearings on the DEIS. (See DEIS Section 3.7.) The results of Government‐to‐
Government consultations have been incorporated into the analysis as 
described in FEIS Sections 4.7, 4.10, and others.  

NA‐10  Concerned about the sudden overflight and noise impacts to 
the serenity of the land and Native American way of life. 
Permanent avoidance areas may be needed.   

FEIS Section 2.3 explains the mitigations incorporated to support reasonable 
seasonal and temporary avoidance areas. Also FEIS Section 4.7.2.3 describes 
the stipulations of the Programmatic Agreement the Air Force has executed, 
including avoidance areas, times and dates, and a process for continued 
consultation as specific concerns arise regarding additional identification of 
Native American ceremonial and religious sites or other areas of concern.  The 
Air Force will consult to determine reasonable avoidance altitudes and times.  
See Appendix N for the full text of the Programmatic Agreement. 
 

NA‐11  Suggests a Memorandum of Agreement as part of a 
Government‐to‐Government relationship between the tribes 
and the Air Force.   

Modified Alternative A incorporates a number of changes in airspace use in 
response to tribal concerns.  Also, as described in FEIS Section 4.7.2.3, the Air 
Force, SHPOs and ACHP developed a Programmatic Agreement that resolves 
adverse effects that could result from the proposed action, through 
stipulations concerning avoidance, minimization or mitigation of adverse 
effects to historic properties, religious ceremonies and important tribal events 
under the PRTC.  Refer to FEIS Appendix N for the complete and final text of 
the Programmatic Agreement.    

NA‐12  History of Native Americans portrayed in the DEIS includes 
incorrect information.  Suggested corrections are provided. 

Additional edits incorporated into the EIS in response to specifics provided by 
the tribes.  

NA‐13  Concern for illegal dumping of hazardous materials, chemical, 
nuclear, and other waste is being dumped. 

As explained in Chapter 2.0 of the FEIS, no ground construction is included as 
part of the Proposed Action.  Chapter 5.0 of the FEIS explains that threat 
emitters, if sited, would have separate NEPA evaluation. There are no 
proposed ground assets and no proposed construction or other wastes.   
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Comment and Response Matrix 

Code  Description  Response 

NO = Noise 

NO‐1  Concern with the noise increase from aircraft in holding 
patterns waiting to land. 

As described in Section 2.5 of the FEIS, although the sorties may increase from 
FY2011 activity, total flight operations would not be expected to exceed those 
analyzed and published in the 2008 Ellsworth AFB Air Installation Compatible 
Use Zone (AICUZ), which is publically available at 
http://www.ellsworth.af.mil/shared/media/document/AFD‐090428‐076.pdf.  
The AICUZ study, which is incorporated by reference, identifies the noise levels 
associated with flight operations in the vicinity of Ellsworth AFB. 

NO‐2  Concern for the disruptive nature of sonic booms and low‐level 
overflights including startle effect and damage to buildings, 
windows, and other property.  

As described in FEIS Section 4.2, low‐level overflights and sonic booms would 
be infrequent.  Overflights exceeding 65 dB SEL would occur once on 4 out of 
10 days on average.  An average of one sonic boom per day could be 
experienced on the not more than 10 LFE days per year.  Startle effects 
generated by noise would be relatively rare, and the likelihood of significant 
structural damage from a sonic boom is very low, although it could occur.  Any 
claims from Air Force‐related damage would begin by contacting Ellsworth AFB 
Public Affairs. 

NO‐3  Concern for the accuracy and scientific integrity of the B‐1 
aircraft noise predictions.  Concern the effects are 
underestimated.  When the B‐1s use their afterburners, the 
noise is greater than reported. 

FEIS Appendix I describes the noise models and accuracy of those models. DEIS 
Section 3.2 described the noise from B‐1 afterburner use, and Appendix I, 
Table I‐1, presents the noise level without afterburners. The numbers are 
measured numbers. FEIS Section 4.8 presents the consequences of SEL noise.  
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Comment and Response Matrix 

Code  Description  Response 

NO‐4  The noise numbers are misleading and vague because they are 
averages and generalized.  They are not always consistent.  No 
specific discussion is provided as to how thresholds of 
significance were defined in determining impacts of noise on 
the resources described in the document.  The 55 DNL dB 
threshold cited in the DEIS does not adequately address 
disruption of tranquility or disruption of solitude at national 
parks.  No specific discussion is provided as to how thresholds 
of significance were defined in determining impacts of noise.   

Section 3.2 of both the DEIS and FEIS explain that both average and single 
event level noises are included to provide a complete noise picture to the 
public, agencies, and decision‐makers. FEIS Appendix I explains FAA noise 
policies.  DEIS and FEIS Section 3.2.2 discussed factors involved in defining 
significance with regards to noise impacts. 
Neither the Air Force nor the FAA has specific significance thresholds for 
properties like the Little Bighorn Battlefield National Monument, which call for 
special consideration in determining noise impacts (see DEIS Section 3.2.2).  
Noise impacts on such properties are determined based on the context and 
intensity of the impacts on the resource on a case‐by‐case basis. FEIS Section 
4.2.3 includes specific noise results for the National Monument, using single‐
event metrics (i.e., SEL and Lmax) in addition to DNL.  In a Programmatic 
Agreement under Section 106 of the National Historic Preservation Act (see 
Appendix N of the FEIS), the Air Force and the National Park Service have 
agreed that the Air Force will partially mitigate the effects of the PRTC on the 
National Monument (e.g., noise) by implementing specific measures, including 
a minimum training altitude of 5,000 feet AGL from one hour before to one 
hour after posted hours of operation. 

NO‐5  Concern with the increase in noise, including sonic booms and 
vibrations, with low‐flying aircraft and impacts to sleep, 
hearing, startle effects to humans and wildlife, annoyance, 
prayer, ceremonies, and other day‐to‐day activities. 
Suggestions for limitations set on aircraft noise including 
restrictions of noise to reasonable hours.   Suggestions for 
analysis to use single‐event noise rather than using average 
noise. 

FEIS Section 2.5 describes training periods and the hours when training could 
occur. After dark flights are required for realistic training. FEIS Section 4.2 
describes noise impacts, including sonic booms, and presents the change in 
average noise levels. FEIS Section 4.2 identifies the calculated number of times 
per training day when different sound levels would be exceeded. FEIS Section 
4.2 also explains that individual aircraft operating at low altitude may have 
single events as loud as 133 dB sound exposure level (for a B‐1 using 
afterburners at 500 feet AGL).  As explained in FEIS Section 4.7.3.1, training 
aircrew avoid buildings during this fly‐up maneuver. Supersonic would be 
proposed above 20,000 feet MSL for bombers and above 10,000 feet AGL for 
fighters. FEIS Section 2.8 describes the minimum altitude for supersonic 
maneuvers. FEIS Appendix I explains noise measures in more detail.   

NO‐6  Does altitude have a factor in the decibels of noise reaching the 
ground? 

DEIS Section 3.2 and FEIS Section 4.2 provide noise effects based upon aircraft 
altitude above ground level. This means that an aircraft flying at 10,000 feet 
MSL above 3,000‐feet MSL terrain would have a noise effect comparable flying 
at 7,000 feet AGL.  
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Comment and Response Matrix 

Code  Description  Response 

NO‐7  Are there any ultrasonic magnetic waves involved in sonic 
booms? 

DEIS Section 3.2 and Appendix I of the FEIS explain that sonic booms are 
created by sound pressure waves, not magnetic waves. There are no ultrasonic 
magnetic waves involved in sonic booms. The compression of air does result in 
sound effects beyond those audible to the human ear. Some sounds inaudible 
to humans can be heard by animals.  

NO‐8  What would the decibels be at 10,000 feet AGL? FEIS Appendix I, Table I‐1 and I‐2 describe the decibel levels for different 
aircraft types flying at different altitudes AGL. FEIS Section 2.11 presents sonic 
boom overpressures for various altitudes AGL.  FEIS Section 4.2 provides noise 
effects based upon aircraft altitude AGL. This means that an aircraft flying at 
10,000 feet MSL above 3,000‐feet MSL terrain would have a noise effect 
comparable flying at 7,000 feet AGL.  

NO‐9  There are several different units used to describe noise.  Want 
to see single event sound exposure levels.  How do decibels 
relate to psf? How can we understand the meaning of the 
sound measurements?   

DEIS Section 3.2 explained that different noise measures are used to reflect 
different noise effects.  FEIS Appendix I explains noise measures in more detail 
and Table I‐1 provides typical noise levels for common sounds. Both average 
noise and single event sound exposure level noise are included in FEIS Section 
4.2 to provide a complete picture to decision‐makers and the public.   

NO‐10  Do not want flights over homes or corrals also suggest 
avoidance areas similar to those given to Native American 
sacred grounds to include round‐up areas, birthing areas, 
watering holes, etc.  Not all the sensitive noise areas have been 
identified and want assurance all avoidance areas will be 
respected.   

FEIS Section 2.3 explains that the Air Force will work with individuals, tribal 
governments, and organizations to identify sensitive noise areas and periods 
of avoidance.  

NO‐11  Concern for the noise effects associated with Post Traumatic 
Stress Disorder and other health issues.   

FEIS Section 4.2 describes studies conducted regarding performance effects of 
noise and other noise‐related issues. 

NP = National Environmental Policy Act 

NP‐1  Questions if citizens can vote down the proposal or sue the Air 
Force. Concern the Air Force can do this without the consent of 
citizens and is an infringement on citizens’ rights.  Suggests the 
Air Force is ignoring the concerns expressed by citizens.    

Section 1.5 explains that the FAA has jurisdiction over navigable airspace. FEIS 
Section 2.10 explains that federal environmental and airspace regulations will 
be followed in the decision‐making process.  

NP‐2  Concern that comments and objections are not being listened 
to and that elected officials are not representing citizen 
concerns.  Hope that recommendations will be added in the 
Final EIS.  

FEIS Section 2.10 explains that federal environmental and airspace regulations 
will be followed in the decision‐making process. Section 2.10 also explains the 
opportunities for public concerns to be incorporated into the decision‐making 
process.  
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Final
November 2014

Comment and Response Matrix 

Code  Description  Response 

NP‐3  Appreciation for the holding public hearings and providing a 
venue to provide comments and learn more about the 
proposal.  

The Air Force appreciates your participation in the public involvement effort 
for the Powder River Training Complex proposal.   

NP‐4  What is the role of the cooperating agency and do they work in 
our best interest?  Suggests that a state law that gives Montana 
the role of cooperating agency and that the Air Force should 
coordinate with the state.  Statement that as the cooperating 
agency and final authority, the FAA has the most influence in 
the decision. 

FEIS Section 1.6 of the FEIS explains that FAA is the cooperating agency and 
will make decisions regarding establishing airspace. 

NP‐5  How long is the comment period for the Draft EIS? Does the 
FAA see our comments? 

Section 2.12.2 of the FEIS describes the DEIS public comment process and 
Section 2.12.3 of the FEIS describes the environmental process.   The initial 
comment period opened on August 20, 2010 and was scheduled to end on 
November 15, 2010, but by request, the comment period was reopened and 
extended to January 31, 2011, nine weeks beyond the original timeline.  
Closure of the comment period for the DEIS was described in the public 
announcements. (See Appendix E.) FAA reviews the FEIS and determines 
whether to adopt it. Section 1.6 of the FEIS (Section 1.5 of the DEIS) explains 
that FAA is a cooperating agency and will make decisions regarding 
establishment of any airspace. 
 

NP‐6  Can the Air Force and the FAA cooperating agency provide a 
commitment that will not limit wind energy projects?   

FEIS Section 4.9.3.1.4  discusses towers and FAA requirements for tall 
structures.  

NP‐7  If this goes through, can we ensure compliance with the project 
ROD?  Concern the Air Force won’t abide by their own rules. 

The FEIS and ROD will be legally binding. Any and all mitigations contained in 
the ROD will become the legal obligation of the Air Force. (See Section 2.10.)  

NP‐8  How were the meetings advertised?  How was the public made 
aware of the proposal?  Concern the meetings were not 
publicized widely enough or early enough to allow people to 
attend. 

Section 2.12.2 of the FEIS describes the DEIS public comment process and the 
methods used to advertise meetings. In addition, Appendix E of the FEIS 
describes the advertising for the 19 public hearings and four Native American 
meetings held during the public comment period. 

NP‐9  The language in the document seems vague, such as “expected 
to”, “may be”, “approximate”, as well as using different units of 
measure. 

DEIS and FEIS language reflects the predictive nature of the analysis conducted 
to identify potential effects of the action on future conditions. 
Measurement units in the DEIS and FEIS are similar to those used in other NEPA 
documents and when possible are consistent throughout the document, but 
are tied to the type of measurement being made.  For example, measurements 
involving airspace use nautical miles, and measurements of ground areas are 
reported in acres or square miles. (See also response to NO‐9.)  
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Comment and Response Matrix 

Code  Description  Response 

NP‐10  What is the process of government consultation?  Would like to 
see other agencies/entities/citizens involved in the comment 
process and what their comments are.  Will a Memorandum of 
Understanding be created amongst all agencies possibly 
impacted? 

FEIS Section 2.10 explains the NEPA process. DEIS Section 3.7 explained the 
Government‐to‐Government consultation. FEIS Appendix E explains other 
agencies and entities which have been invited to participate in the NEPA 
process. Appendix E also identifies the public hearing locations and times to 
support participation by any and all involved parties.  

NP‐11  This proposal does not follow Air Force Policy Directive 32‐70 or 
EO 11991 in protecting or enhancing the environment.  Concern 
the EIS is swayed towards the needs of the Air Force not for the 
concern of the environment. 

FEIS Section 2.10 identifies the policies and directives followed in the 
preparation of this EIS. Section 2.11 identifies one of the goals to be reduced 
environmental conflicts. Section 2.3 provides a list of mitigations.  
 

PN = Purpose and Need 

PN‐1  Aircrews need to be combat ready and additional airspace is 
needed.   

The Air Force appreciates your participation in the public involvement effort 
for the Powder River Training Complex proposal.   

PN‐2  Why can’t you train somewhere else such as Nevada, Utah, the 
Hays MOA, in deserts, or over water?  Why do you need the 
entire area? Suggests keeping flights in South Dakota and North 
Dakota. Other planes who want to use the airspace will have to 
use fuel to get here. Concern there is already enough disruption 
from military flights and substantial restricted areas already in 
place.  The existing airspace is large enough. 

FEIS Section 2.10 describes the training requirements and limitations for B‐1 
and B‐52 aircraft. Section 2.11 explains how the training location alternatives 
have been identified. Section 2.11 explains that training in other locations is 
done to the extent possible. Other aircraft are included in LFE training (See 
Section 2.8). Section 1.0 of the FEIS discusses the purpose and need of the 
Proposed Action, including the training requirements for the Air Force.  

PN‐3  Concern that this expansion is not necessary for national 
security.  Suggestion that training be concentrated on ground 
training rather than aircraft.  The Air Force needs to consider 
how to use America’s resources wisely and the potential harm 
outweighs the benefits.  What airspace will be given up? 

FEIS Section 1.0 describes the need for a trained military force. Section 2.10 
describes the B‐1 and B‐52 missions for which aircrews need to be trained. 
Section 2.11 details the training requirements and limitations of existing 
training airspace.  Section 2.11 explains how the training location alternatives 
were identified.  All airspace is reviewed on an annual basis by the FAA and the 
Air Force to determine its ongoing need and capabilities to meet the training 
airspace needs.  This review process is separate from NEPA. 
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November 2014

Comment and Response Matrix 

Code  Description  Response 

PN‐4  Why is it necessary to fly down to 500 feet (including Native 
American reservations)? Can they fly at 1,000 feet minimum? 

FEIS Section 2.10 describes the low‐altitude training associated with the B‐1 
aircraft. B‐1 crews must maintain proficiency in low level employment down to 
500 feet AGL to fulfill current and future combat requirements.  According to 
FEIS Section 2.8, approximately 15‐20 minutes of a two hour mission would 
take place below 2,000 feet AGL.  The vast majority of this training is currently 
accomplished at 1,000 feet ATL with a minimum amount of time spent at 500 
feet AGL to maintain aircrew proficiency in the unique dynamics of flight at 
500 feet AGL.   The Standing Rock, Cheyenne River, and Northern Cheyenne 
Reservations would not be overflown below 12,000 feet MSL under Modified 
Alternatives A or C. 

PN‐5  How many days do you need to train in the airspace?  
Information in the Draft EIS seems contradictory as to whether 
LFEs would be 10 days or 12 days per year.  Thought the 
airspace would be used for 10 days but Draft EIS says over 200 
days. 

FEIS Section 2.5 describes the training requirements and presents the 
proposed scheduled time for the airspaces to be activated for training. Day to 
day training would be for 240 days per year.  LFE training would be up to 10 
days per year (of the 240 days). 

PN‐6  The Bombers have been around a long time.  Won’t they be 
replaced soon?   

DEIS Section 1.2 explains that the B‐1 aircraft continue to be upgraded with 
multiple advanced technologies to ensure their usefulness and applicability 
into the future.  

PN‐7  Suggestion that with today’s technology, flight simulators can 
provide additional training.  Existing airspace would be 
adequate with use of flight simulators.  Flight simulators need 
further discussion.   

As explained in FEIS Section 2.11.3.3, sophisticated flight simulators will 
continue to be used to the extent possible. Even the best simulators lack 
realism of actual flying and aircrews do not receive the same physical training 
challenge in simulators as during aircraft flight. Extensive aircrew use of 
simulators is already included in the flight requirements for the proposed 
PRTC.   

PR = Physical Resources 

PR‐1  Would like to see more water and soil data.  Water and soil 
information is inaccurate. pH in MT area is high to very high in 
Alkaline. 

DEIS Section 3.5 mapped soil types and described pH. Almost all (99 percent) 
of the regional soils have a pH greater than 5.0 (extremely acidic) or less than 
8.5 (strongly alkaline). There is no proposed surface construction (See FEIS 
Section 2.8.6).  FEIS Section 4.5 explains that the only feasible soils or water 
consequences could be from minute particles of chaff. Chaff concentrations 
are calculated to be approximately 0.00377 ounces per acre per year. (See FEIS 
Section 2.4.6.3.) The soil pH is nearly entirely outside the range to react with 
chaff coatings, and the chaff particles rapidly become indistinguishable from 
silica and aluminum soil elements. No soils or water impacts would be 
anticipated. (See also FEIS Appendices C and D.)  
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Comment and Response Matrix 

Code  Description  Response 

SA = Safety 

SA‐1  Concern for mid‐air collisions when flying at low levels.  What 
are the safety statistics in the area?  What safety measures will 
prevent mishaps? 

FEIS Section 4.3 describes the flight safety of the B‐1 and B‐52 aircraft, 
including the Class A accident statistics. These include all aircraft operations, 
including training below 2,000 feet AGL. The Air Force and FAA would continue 
coordination to enhance the situational awareness of aircraft operators as to 
whether PRTC low altitudes MOAs (airspace below 12,000 feet MSL) are active.  
This may include practices for use of existing data, equipment, and procedures 
as well as integration of advancements in software and/or equipment. 

SA‐2  Safety concerns in flying between Billings and Rapid City. DEIS Section 3.1 explained that Victor airway V86 can be used between Billings 
and Rapid City, which would be outside the proposed MOA airspace and 
beneath existing and proposed ATCAAs. IFR or VFR aircraft could use this 
airway. VFR aircraft could fly see‐and‐avoid through an active MOA direct 
between Billings and Rapid City.  

SA‐3  Safety concerns when rerouting during inclement weather or 
multiple flights on Victor airways without adequate 
communication.  

DEIS Section 3.1 described Victor airway use during inclement weather flying 
IFR if MOA airspaces are activated. The stacked and additional MOAs are 
designed to provide for IFR access and training aircraft temporary relocation 
out of a specific airspace to allow for IFR transit. FEIS Section 2.3.1 explains 
that the announcement by NOTAM in advance of MOA activation provides as 
current information as possible. Pilots who could not fly VFR due to weather or 
contract requirements, sought to obtain real‐time information on a MOA 
activation, and were not able to obtain such information see the lack of 
information as an adverse impact.  

SA‐4  Would like better communication with Denver Center, MNP, 
and SLC to increase safety.  Will ARTCC communication 
boundaries be simplified? 

The communication capabilities within the PRTC region are consistent with 
established requirements for the National Airspace System. Frequency 
coverage for aircraft operators will continue as currently established.  
The existing airspace management procedures used by Denver and Salt Lake 
Air Route Traffic Control Centers (ARTCC) for controlling PR A/B MOA will be 
revised and expanded to include Minneapolis ARTCC. Any additional 
coordination requirements necessary for the management of the PRTC will be 
added to agreements between the air traffic control facilities and the Air 
Force. The existing procedures within the Aeronautical Information Manual 
(AIM) covering contact with air traffic control facilities and details published on 
charts and other Flight Information Publications (FLIP) should be followed to 
contact the air traffic control agency responsible for any particular MOA. 
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SA‐5  Concern about fires caused by flares and the need to restrict 
use of flares.  Not enough analysis has been done.  Extreme fire 
danger rating is too high; should be lower rating. Need to 
consider suppression capabilities in regional areas.  Please 
provide an historical comparison. Would like flares dispersed no 
lower than 10,000 feet. 

FEIS Section 2.3.1 describes altitude limitations of flare use and the cessation 
of use under certain fire danger ratings.  FEIS Sections 3.3 and 4.3.3.1.3 
describe the different types of flare failures and the potential impacts from 
flares deployed in fire danger conditions, including the National Fire Danger 
Rating System and the conditions under which Ellsworth AFB would suspend 
flare use.   Ellsworth AFB mutual aid agreements are also described in that FEIS 
section. Regional response, including federal agencies, would occur for any 
fire, including an unlikely flare‐caused fire. (See also FEIS Appendix D.)    

SA‐6  A more thorough discussion on how fires from flares will be 
handled needs to be addressed. 

The FEIS extensively and adequately discusses the potential for fires from any 
source and how such fires would be handled.  FEIS Section 2.3.1 describes 
altitude limitations of flare use.  FEIS Sections 3.3.3.3 and 4.3.3.1.3 describe 
the different types of flare failures and the potential impacts from flares 
deployed in fire danger conditions.  Section 3.3 explains that fire danger 
ratings are relative, not absolute, and are location‐specific, and that land 
management agencies estimate fire danger for a given rating area. FEIS Section 
4.3.3.1.3 also describes Ellsworth AFB mutual aid agreements with local and 
regional emergency response agencies, which are activated for any fire, 
including an unlikely flare‐caused fire (See also FEIS Appendix D.)   

SA‐7  Concern for private pilot’s safety when they are flying in slow 
planes with much faster aircraft in the area, including impact 
from wind vortices. Similar concerns for high‐performance GA 
flying into 3 NM circle airports and/or flying in thunderstorm 
conditions.  

Training B‐1 aircraft would use see‐and‐avoid as well as electronic capabilities 
to identify general aviation aircraft approaching the B‐1’s path of flight. FEIS 
Section 4.1 explains that see‐and‐avoid procedures are the responsibility of all 
pilots, including military pilots. Section 4.9 explains that uncertainty regarding 
low‐level overflight and wake vortices could have the potential to affect low‐
flying aircraft, including highline patrol, pipeline patrol, and crop dusting 
aircraft. Section 4.3 describes the potential safety risks associated with military 
training aircraft and impacts from lack of communication. This safety risk is 
seen as an adverse impact. Section 4.3 describes training aircraft accident 
rates and safety concerns where worsening weather would require a VFR flight 
to go IFR but a scheduled MOA would prevent IFR flight. The stacked and 
additional MOAs are designed to provide for IFR access and training aircraft 
temporary relocation out of a specific airspace to allow for IFR transit. GA 
uncertainty about flying into scheduled training airspace is further addressed 
in AM‐1. The random and unpredictable B‐1 overflight which could occur at 
any given location an average of six to nine times per year or more at or below 
2,000 feet AGL was seen by pilots at hearings as an adverse impact. (See 
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Section 4.9).  The Air Force and FAA would continue coordination to enhance 
the situational awareness of aircraft operators as to whether PRTC low 
altitudes MOAs (airspace below 12,000 feet MSL) are active.  This may include 
practices for use of existing data, equipment, and procedures as well as 
integration of advancements in software and/or equipment. 

SA‐8  Concern for pilot’s safety while doing frequent wildlife surveys.   DEIS Section 3.1 described the wildlife and wetlands surveys and photography 
and identifies specific weather conditions and time periods when such surveys 
would need to occur. Section 4.9 explains the need to coordinate with 
Ellsworth AFB to deconflict military operations.  

SA‐9  Concern for safety during recreation and ranching. FEIS Section 4.8.3 explains land use and recreation impacts and describes 
startle effects upon domestic and ranch animals. Recreation, including 
parasailing could occur at specific locations. Often these locations are 
identified on FAA aeronautical charts. Section 4.8 explains that the Air Force 
would not normally schedule the airspace from Friday noon through Sunday 
night to support heavy use recreational activities. Recreation can also include 
camps for youths and adults. The Air Force will work with ranchers and others 
to identify seasonal avoidance areas. (See Section 2.3.) Section 5.0 discusses 
recreational cumulative effects.  

SA‐10  Aircraft and bird strike safety concern. FEIS Section 4.3 explains bird‐aircraft strike risk and actions taken to reduce 
risks.  

SA‐11  Concern for safety if training includes flying lights out.   Training would not be with lights out in the proposed PRTC MOA airspace.

SA‐12  Concern for the danger of flares on wells and gas pipelines. FEIS Section 2.8.5, Section 4.3.3.1.3, and Appendix D explain flare release 
altitude limitations of 2,000 feet AGL. Flares burn out in 500 feet or at 1,500 
feet AGL. It would be extremely unlikely that a burning flare would strike the 
ground at all (see Section 4.3.3.1.3) and even more unlikely that a still‐burning 
flare could fall at any specific location, such as a well.  

SA‐13  Can chaff and flare use be limited to winter months to avoid 
peak fire season? 

PRTC training requirements are necessary during summer months, but the Air 
Force would discontinue flare use when the fire rating is very high or extreme.  
FEIS Section 2.8 describes chaff and flare use, including flare release 
restrictions. Chaff does not burn and does not pose any fire risk.   
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SA‐14  Concern of the health risks of ingesting the chaff and flare 
debris or from dud flares.   

FEIS Section 2.8 and Section 4.3.3 describes the chaff and flare residual 
materials. Proposed chaff deployment would result in an estimated average of 
0.00377 ounces of what is effectively soil per acre per year. Chaff and flare 
plastic or paper pieces have never been recorded as ingested by animals (see 
FEIS Appendices C and D).  Appendix C explains that airborne chaff does not 
abrade to respirable particles. During controlled tests, animals rejected eating 
concentrations of chaff. Chaff fibers are dispersed in the air and upon contact 
with the ground, break down to become silica and aluminum particles 
indistinguishable from the composition of soil. The animal fat micro‐coating of 
chaff fibers breaks down when exposed to sunlight. (See Section 4.5.) Section 
2.8 describes the extremely low risk of any dud flares (one per three years in 
the entire airspace).  

SA‐15  Concern for safety during cloud‐seeding operations or 
agricultural applications. 

FEIS Section 4.1 explains that military training pilots would be briefed where 
weather modification activity is planned.  Information on this weather 
modification activity would need to be coordinated with the Air Force and the 
industry.  Air Force would use see‐and‐avoid procedures to work with weather 
modification activities. (See also responses to SO‐2 and SO‐28.)  

SA‐16  Concern with use of countermeasures interfering with radar. 
How will the 60 NM chaff deployment restriction be applied?  

Aircrew pre‐flight briefings (see FEIS Section 2.10.4.4) identify avoidance areas 
and distances for deployment of defensive countermeasures.  FEIS Sections 2.3 
and 2.8.5.1 describe the chaff deployment restriction relative to FAA radars. 
Weather radars have the ability or identify and distinguish chaff.  FEIS Section 
4.3.3.1.2  discusses the deployment of chaff after receiving clearance from FAA 
Frequency Management Authority.  

SA‐17  Concern pilots are showing off and flying recklessly.   FEIS Section 2.10 describes the detailed activities required for pilot training 
and briefings in advance of missions. Pilots are training as they are expected to 
perform in combat and are not flying recklessly or showing off.  

SA‐18  Most medical flights are above 10,000 feet and may be 
operating at FL180 to FL250. 

FEIS Section 2.3 explains that medical flights would be given priority. Section 
4.1 recognizes that medical flights typically are above 10,000 feet MSL. The 
MOA stratification is designed to permit IFR transit, including emergency 
flights.  
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SA‐19  Concern there isn’t adequate communication capabilities when 
medical or other emergency flights are needed. How will they 
be given priority? 

FEIS Section 2.3 explains that medical flights would continue to be given 
priority, as they are expedited currently in the existing Powder River MOAs.  
FEIS Section 4.1.3.1.4 notes that the Air Force currently immediately shift 
aircraft or end training in the airspace to accommodate emergencies. Also 
Section 2.3 identifies that MOA segments are designed to permit IFR transit, 
including for emergency flights. The stacked and additional MOAs are designed 
to provide for IFR access and would allow training aircraft temporary 
relocation out of a specific airspace to allow for IFR transit.  FEIS Section 
4.1.3.1.4 describes the lack of radio coverage and communication within the 
airspace. Section 2.5 describes the scheduling of the airspace. 

SA‐20  What are the response measures if an aircraft crashes? DEIS Section 3.3 described the response measures if an aircraft crashes. 

SA‐21  Concern pipelines won’t be checked frequently enough for 
leaks due to inability to access the airspace.   

FEIS Section 2.5 presents the proposed schedule for training airspace 
activation. Pipeline checks could always be performed below 500 feet AGL or 
when training airspace was not scheduled. As with any temporary avoidance 
area, when informed of an activity, the Air Force would work with the entity to 
avoid the area and/or altitude. 

SA‐22  Concern for increased heart and other health problems for 
those who live under a flight path. 

There is no particular flight path for aircraft training within the airspace. DEIS 
Section 3.2 described the random nature of flight training activity throughout 
the airspace. FEIS Section 4.9 describes the calculated six to nine annual 
average number of overflights for any given location within the airspace, 
although specific locations could be overflown more or less frequently. 
Individuals overflown may be annoyed, but there would be no flight paths with 
individuals regularly overflown.  

SA‐23  Concern for the sonic boom’s effect on pipelines.   FEIS Section 4.2 describes the overpressure from sonic booms. All pipelines are 
constructed to withstand substantially greater pressures than could possibly 
be generated by a sonic boom.  

SA‐24  Concern of increased risk and inability to avoid towers when 
training or overflight damage to wind machines.   

DEIS Section 3.3 explained that towers are mapped and lighted. Training 
aircraft identify and avoid all towers during flight operations. Permanent 
avoidance areas are established for towers. No damage to tall structures or 
wind machine operations would occur (see Section 3.3.3.3).  
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SA‐25  Concern the additional time pilots will be in the air trying to get 
around an active MOA will increase safety risks.   

Pilots can transit an active MOA using see‐and‐avoid or receive IFR priority to 
arrive or depart an airport under an active MOA. FEIS Section 4.3 explains that 
general aviation unable or unwilling to transit an active MOA using see‐and‐
avoid, unable to communicate for IFR flights, and unwilling to exercise ground 
hold or reschedule during the time the MOA would not be active could 
potentially expend up to 4 hours of additional travel time either in ground 
delay and/or re‐routing around an active MOA. If a pilot chose to re‐route and 
fly the additional time, there would be no quantifiable safety effect associated 
with a non‐quantifiable estimate of whether or not a pilot would elect to re‐
route, ground hold, fly IFR, or fly see‐and‐avoid. FEIS Section 4.1 also explains 
that communication capabilities would be available prior to training in a low 
MOA. VFR pilots unwilling to fly see‐and‐avoid, ground hold, or reschedule 
could see any additional flight time as an adverse impact.  

SA‐26  Concern chaff and flare use will create airborne FOD hazards. There has not been a recorded instance of chaff or flare plastic or paper 
residual materials damaging an aircraft, even in extensive use training ranges 
such as Nevada Test and Training Range or Utah Test and Training Range. Chaff 
fibers, thinner than a human hair, rapidly disperse in the air. Plastic and paper 
pieces (described in FEIS Appendices C and D) fall to the ground as described in 
FEIS Section 2.8.  

SA‐27  Concern for the impacts from Chaff and Flare use on the 
environment, air quality, and people below.  Concern that 
additional study needs to be done to determine the effects of 
chaff on animals and humans.  Will the Air Force provide chaff 
and flare education to fire investigators? 

FEIS Section 2.8 describes the lifecycle of chaff and flares. Section 4.8 describes 
the chaff and flare impacts, including residual materials which fall to the 
ground. FEIS Section 4.6 describes the extent of distribution of such residual 
materials. FEIS Appendix C explains that long‐term studies to identify chaff 
have demonstrated that chaff breaks down quickly to particles of aluminum 
and silica, which are the most common elements in the soil. The degraded 
chaff particles are effectively indistinguishable from existing soil particles. FEIS 
Appendix D provides expanded details on flare type, usage, and impacts. As 
described in Section 2.8 and Section 4.3 of the FEIS, the Air Force will work 
with local fire departments under the proposed airspace to educate them on 
chaff and flare deployments and residual materials. 
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SA‐28  The analysis assumes chaff will be distributed evenly 
throughout the airspace, is this fact or will it be concentrated 
within routine training routes? Can the amount of chaff 
deployed be quantified? 

FEIS EIS Section 2.8.5 describes the quantity of chaff deployed and chaff 
distribution. Chaff is not limited to any specific area. It is used in response to 
air‐ and/or ground‐based threats. Winds at deployment altitude would 
disperse chaff fibers which are thinner and lighter than human hair. Aircraft 
training flights and chaff distribution would be random and not localized.  

SO = Socioeconomics 

SO‐1  This will decrease home/ranch values.  If the military is going to 
take our land, we should be compensated for it. 

As described in FEIS Section 4.9, the presence or absence of training airspace 
over existing ranches and farms is not considered in land appraisal value within 
the ROI. (See also SO‐19.)  

SO‐2  Spraying crops will be limited or impacted by low‐altitude 
training overflights or wake vortices which will have an 
economic impact on our crops.  Would like mitigations during 
crop spraying months. 

FEIS Sections 4.3.3 and 4.9 explains the safety elements associated with wake 
vortices and crop‐spraying aircraft. Section 4.9 describes the average overflight 
of any given area. Potential safety risk to agricultural application aircraft is an 
unavoidable adverse impact. Economic concerns related to agricultural uses 
are addressed in FEIS Section 4.9.3.1.2; impacts to crop‐dusting etc., are 
discussed in Section 4.8, Land Use. 

SO‐3  Concern the tax base will go down when property tax goes 
down impacting the regional area. 

As described in FEIS Section 4.9, the presence or absence of training airspace 
over existing ranches and farms is not considered in land appraisal value within 
the ROI. 

SO‐4  The quiet and serene environment is part of the value of the 
land.   

FEIS Section 4.2 explains noise consequences. FEIS Section 4.9 describes the 
estimated average number of times per year a location could experience low‐
level overflight. Section 4.1 explains that individuals under the existing Powder 
River A and B MOAs (proposed PR‐2) have been startled by low‐altitude 
training aircraft. During hearings, individuals expressed the concern that even 
infrequent low‐altitude overflights, and the uncertainty of such overflights, 
would have an adverse impact; that impact would be unavoidable. 

SO‐5  Concern for the economic impact to the areas that become off 
limits to pilots, including medical teams.   

No areas under the proposed MOAs would become off‐limits to civilian pilots.
FEIS Section 4.9 explains that emergency flights will be given priority. Different 
MOA segments facilitate IFR flights through activating or deactivating different 
MOAs (See Section 4.1.) Section 2.5.1 explains the schedule for flight training. 
If a MOA or ATCAA were scheduled, civilian aircraft seeking to fly IFR in the 
airspace or change from VFR to IFR due to weather would contact ATC and the 
Air Force training aircraft would temporarily use a different MOA. To support 
IFR flights. Economic concerns about flying VFR through active MOAs are 
addressed in Section 4.9.3.1.2. 
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SO‐6  Concern for the economic impact to businesses, such as during 
LFEs, due to people not able to or want to fly to the area.   

The Air Force and FAA would continue coordination to develop procedures to 
handle nonparticipants (i.e., aircraft not participating in MOA training) 
operating IFR entirely within the PRTC while simultaneously supporting the 
expeditious completion of the training flight and the return of the affected 
airspace to the NAS. The Air Force does not propose to schedule PRTC during 
weekends or holidays, which are high GA use. Increased civil aircraft flights at 
times, such as the beginning of hunting season, would function as described 
for IFR and VFR flights (see Section 4.1.3.1 for review of IFR and VFR civil 
flights). Section 2.5 describes the LFE activity and hours when LFE operations 
would occur. As described in Section 4.1, civil aviation could schedule around 
the quarterly LFEs conducted 1 to 3 days a quarter, for not more than 10 days 
per year. During an LFE there could be a period of 2 to 4 hours per day of 
training. This would not be expected to have a significant impact upon 
businesses in the area. Hunting and other forms of recreation coexist with 
military training under the existing Powder River MOAs. Normal flights could 
occur during LFE days when the airspace was not active. AM‐1 addresses the 
overall need for communication and coordination.  For noise effects on 
hunting see Section 4.9.2. Effects to reservations are discussed in the Cultural 
(Section 4.7) and Environmental Justice (Section 4.10) sections.  

SO‐7  This will increase fuel consumption, increasing costs to private 
pilots and commercial airlines when they have to fly around the 
active MOAs. GPS and NexGen radar make Victor airways 
obsolete.  

Civil aircraft flights above FL260 would not be affected by the proposed PRTC. 
FEIS Section 4.1 explains that there could be increased fuel consumption for 
civil aviation if a pilot did not schedule around the times of the NOTAM‐
announced activated airspace, chose not to fly see‐and‐avoid, could not fly in 
an inactive MOA segment, or decided to fly IFR around an active MOA. If a 
pilot chose not to do any of the above actions, an up‐to‐4‐hour delay or re‐
routing could be seen by civil aviation pilots as an adverse impact (see also 
response to SO‐6 and SO‐9). When training airspace was not activated, a pilot’s 
use of GPS for direct VFR flights would not be affected.    

SO‐8  This will cause long delays which will increase costs to civil 
aviation. 

FEIS Section 4.9 explains the extent of delay which could be anticipated if GA 
elected to not fly see‐and‐avoid during the time period when a MOA was 
scheduled, were unable to fly IFR, or were unwilling to fly IFR under ATC 
direction, Table 3.1‐7 presents the estimated daily civil operations within the 
airspace during proposed scheduled training hours. Delays of 2 to 4 hours for 
those who elected not to fly VFR see‐and‐avoid and could not fly IFR could be 
seen as an adverse impact. 
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Comment and Response Matrix 

Code  Description  Response 

SO‐9  Concern tourism, including hunting and recreation, will 
decrease when MOAs are in use.   

FEIS Section 4.8 explains that hunting and recreation regularly occur under the 
existing Powder River A and B MOAs (proposed PR‐2). MOA activation is not 
expected to impact tourism, hunting, or recreation, as described in Section 4.8. 
The mitigations described in FEIS Section 2.3.1 explain avoidance elements of 
the Little Bighorn Battlefield National Monument.  The frequency of low level 
overflight (2,000 feet AGL or below) is estimated to average 6 to 9 times per 
year at any given location. In the unlikely event that a hunter or game was 
startled, the EIS notes that the hunter would likely be annoyed. (See FEIS 
Section 4.8.) FEIS Section 4.9 describes the potential GA flight delays which 
could occur as a result of GA pilot decisions when a MOA was scheduled. Air 
Force training operations would be temporarily adjusted to allow IFR arrival 
and departures to/from airports beneath PRTC (see FEIS Section 4.1).   

SO‐10  Concern for the economic impact on regional airports, including 
future development of airports/airstrips.   

FEIS Section 2.3.1 describes military training exclusion areas for public airports 
under the proposed airspace, which generally are a three‐nautical mile circle 
with an altitude of 1500 feet. FEIS Section 4.3 explains that public airports and 
private airfields dependent on transient air traffic could be impacted. As a 
consequence, if an individual chooses not to, or is unable to, fly when the MOA 
is active, local airport users could experience delays of up to 4 hours. Pilots 
unable to fly IFR and unable or unwilling to fly VFR in an active MOA could 
experience an up‐to‐4‐hour delay (see FEIS Section 4.1.3.1.3).  
The Air Force and FAA would continue coordination to develop procedures to 
handle those nonparticipants (i.e., aircraft not participating in MOA training) 
operating IFR entirely within the PRTC while simultaneously supporting the 
expeditious completion of the training flight and the return of the affected 
airspace to the NAS. 

SO‐11  Concern for the economic impact this will create on ranchers 
checking on their animals by plane.   

FEIS Section 4.9 describes the average extent of overflight, and Section 2.10 
describes the average time when military aircraft would be at altitudes 2,000 
feet or below.  FEIS Section 2.3 explains that the Air Force would provide for 
reasonable temporary avoidance when provided information of a ranching 
activity such as weaning and branding. Ranchers could access NOTAMs to 
determine when an airspace was active. Individuals who chose not to fly see‐
and‐avoid during the period of a low‐level scheduled MOA and could not delay 
or reschedule their flights to check on animals during the time when the MOA 
would not be scheduled, see the additional limitation as an adverse impact; 
that impact is unavoidable.  
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Comment and Response Matrix 

Code  Description  Response 

SO‐12  Who do we contact for damage claims?  Will claims be handled 
locally? Ellsworth AFB does not respond to calls.  

FEIS Section 4.3 explains that, for example, penned range cattle could be 
spooked by sudden noise or low‐level overflight. FEIS Section 2.12 explains 
that the Air Force will work with ranchers to establish reasonable avoidance 
areas. The section also includes the damage claims process which begins by 
contacting Ellsworth AFB Public Affairs. (See also GE‐8.)  

SO‐13  Concern for the economic impact of animals getting spooked 
and hurting themselves or others, taking out a fence, reduced 
fertility, etc. How will we be compensated? Would like 
mitigation measures in place to avoid round up, birthing areas, 
finishing enterprises, etc.   

FEIS Section 4.3 describes the potential impact to animals and explains that 
the Air Force will work with ranchers under a variety of circumstances, 
particularly when provided timely notification,  to identify sensitive times and 
locations to avoid scheduling low‐altitude overflight during those times. (See 
also BI‐2.)  FEIS Section 4.9 describes the average number of low‐level 
overflight at any given location under the airspace. Low‐level overflight is seen 
as an unavoidable adverse impact without mitigations. FEIS Section 2.12 
describes how damage claims would be handled.  Mitigations described in FEIS 
Section 2.3.1 include: “Temporary avoidance areas would be coordinated with 
ranches to reduce the potential for impact during concentration of range 
animals for branding, calving, weaning, and/or other ranch operation.” 

SO‐14  This project is too costly.  Who pays for it?  How is it a fuel 
savings for the Air Force if transient aircraft train in the airspace 
from other bases? 

As explained in FEIS Section 2.10, the PRTC airspace provides for substantially 
improved training with available fuel resources.  

SO‐15  Concern for the economic impact from the inability to perform 
predator control. 

FEIS Section 4.9 describes the average extent of overflight, and Section 2.5 
describes the average time when military aircraft would be at altitudes 2,000 
feet or below.  FEIS Section 2.3 explains that the Air Force coordinate with 
ranches to identify temporary avoidance areas to reduce the potential for 
impact during concentration of range animals for branding, calving, weaning, 
and/or other ranch operation. Ranchers could access NOTAMs to determine 
when an airspace was active. Individuals who chose not to fly see‐and‐avoid 
during the period of a low‐level scheduled MOA and could not delay or 
reschedule their flights during a  time when the MOA would not be scheduled, 
may see the additional limitation as an adverse impact.  
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Comment and Response Matrix 

Code  Description  Response 

SO‐16  Concern for the economic impact on wool value from chaff or 
chaff and flare materials. 

FEIS Section 2.8 and Appendix C explain that chaff fibers rapidly break down 
and become the equivalent of soil. Wool processing procedures include 
methods for cleaning the wool for soil, burrs, or other materials. Chaff 
particles are indistinguishable from soil, so, in the unlikely event that a chaff 
particle alighted on a sheep, such particles would be removed along with other 
materials in the wool cleaning. There is no basis for believing that chaff or flare 
inert plastic or paper pieces would become attached to sheep or to any other 
animal. (See FEIS Appendices C and D for relative sizes of the plastic pieces.) 
The normal procedures for cleaning the wool would clean out any extremely 
unlikely pieces of chaff or flare residual materials.  

SO‐17  Concern for the impact of future wind farms, oil and gas 
development, or communications towers. 

FEIS Section 4.9 explains that the Air Force would not oppose the development 
of wind farms which would not impact military readiness or training. Future 
wind farms approved by FAA would be mapped for flight avoidance.  FEIS 
Section 4.8 explains that the proposed action would not inhibit wind farm 
development under the airspace. Sections 4.9 and 5.0 explain that no impacts 
to oil and gas development or other surface development would occur from 
aircraft overflights. Section 2.3 explains that an adopted mitigation would be 
the avoidance of known blasting operations (see Sections 4.9 and 5.0). 
Communications towers are designed to withstand wind forces substantially in 
excess of aircraft wake vortices. Towers are mapped and avoided. (See Section 
3.3.) The proposed action does not include any Air Force construction projects 
under the airspace.  

SO‐18  Concern that low‐level or supersonic flights will damage houses 
or household items or disrupt lives and sleep. 

FEIS Section 4.8 explains that vibration from infrequent sonic booms or an 
average of 6 to 9 low‐level flights per year could vibrate bric‐a‐brac. Section 
2.12 describes the Air Force procedure for damage claims. Sudden overflight 
or sonic booms during LFEs 1 to 3 days once a quarter for up to 10 days per 
year could be seen as an adverse impact. 

SO‐19  More analysis needs to be done on impacts on property values.  
The document only uses appraisers in Montana.   

FEIS Section 4.9 explains that MT, ND, SD, and WY state laws were reviewed to 
determine the appraisal process for property valuation, and appraisers were 
interviewed in MT. There are no property appraisal procedures or laws that 
would affect appraisal processes in any location under the proposed MOA (see 
Section 4.9.3.1.1). MT was used in the example because much of the existing 
Powder River A and B MOAs overlie MT.  
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Comment and Response Matrix 

Code  Description  Response 

SO‐20  Feedlots/CAFOs have not been adequately identified or 
considered in economic impacts.   

FEIS Section 2.3.1 explains that the Air Force will work with ranchers and 
farmers to identify noise‐sensitive locations and establish reasonable 
avoidance areas around those locations when they are in use.  

SO‐21  EIS should explain how landowners and residents have been 
affected by past training. 

FEIS Section 4.8 explains that B‐1 training has occurred in Powder River A and 
B MOAs (proposed PR‐2) for decades. Section 4.9 explains that ranch and farm 
activities as well as recreational activities, including hunting, all occur under 
the existing MOAs. Impacts have been avoided when seasonal avoidance areas 
were identified, for example, by ranchers.  There is no quantifiable difference 
among the economic activities under the existing airspace or the proposed 
airspace, except that the percentages of ranching and agricultural land uses 
are somewhat different, and there are no designated urban or tribal areas 
under the existing airspace. Altitudes and avoidance areas proposed in the 
Modified Alternatives are designed to reduce effects on these areas.  FEIS 
Section 5.0 describes past, present, and foreseeable actions and discusses 
cumulative effects. 

SO‐22  The EIS does not adequately or accurately discuss regional or 
national economic impacts. 

FEIS Section 4.8 explains that B‐1 training has occurred in Powder River A and 
B MOAs (proposed PR‐2) for decades. Section 4.9 explains that ranch and farm 
activities as well as recreational activities all occur under the MOAs. Public 
airports and private airfields, as well as energy development, are located 
under the existing training airspace. There is no substantial difference 
between the ranching and agricultural land uses under the existing airspace 
and under the proposed airspace, with the exception that the percentages of 
ranching and agricultural land uses differ somewhat. (See Section 3.8). The 
differences between the existing airspace and the proposed airspace are that 
there are no designated urban or tribal areas under the existing airspace. FEIS 
Section 4.1.3.1.3 explains that since the vast majority of the commercial jet 
route traffic is above FL260 and could have been significantly impacted by the 
higher altitude ATCAA flight training activities, proposed ATCAAs above FL260 
were removed from the PRTC proposal. 
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Comment and Response Matrix 

Code  Description  Response 

SO‐23  Would like property values of homes in metropolitan areas near 
airports compared to those outside of flight path. 

There are no areas under existing or proposed MOAs where noise levels 
approach those in metropolitan areas near airports. There are no proposed 
flight paths over any locations. FEIS Section 4.9 explains the random nature of 
flight activities within the existing and proposed MOAs. FEIS Section 4.2 
explains that there are no areas under the proposed airspace where day‐night 
(DNL) noise levels would approach the noise levels where property values are 
identified as being affected in metropolitan areas.  

SO‐24  The economic benefits go to South Dakota and North Dakota 
but not Montana or Wyoming.   

Direct economic benefits from a military installation are primarily experienced 
by the community or communities nearest the installation. In this case, 
Ellsworth AFB is located in the northwest part of South Dakota. The existing 
electronic capabilities are located in South Dakota, Wyoming, and Montana.  
National defense training requirements, not the distribution of economic 
benefits, drives the physical configuration and location of the proposed action. 
FEIS Section 1.0 describes the driving forces behind the purpose and need for 
the Proposed Action.  

SO‐25  Concerns about base closure.   The potential for base closure is beyond the scope of this action. 

SO‐26  Concern that flight instruction schools will be economically 
impacted. 

FEIS Section 4.9 describes how regional airports would be avoided during B‐1 
flight training by a three‐nautical mile by 1,500‐feet avoidance area. If the 
avoidance areas do not permit flight instruction, students would not be 
expected to fly see‐and‐avoid in an active MOA. MOA scheduling information 
and announcement by NOTAM of MOA activation would help with planning 
for flight instruction. If the mitigations in FEIS Section 2.3.1 were deemed to be 
inadequate for flight instruction, operators could see the random low altitude 
flights as an adverse impact. 

SO‐27  Concern if the Sage Grouse is listed as endangered, thousands 
of people will be put out of business. 

DEIS Section 3.6 explained that the greater sage grouse is currently a 
candidate species. FEIS Section 4.6 explains that human surface activity has 
been shown to disturb sage grouse leks. Infrequent random overflights or rare 
sonic booms during LFEs would not be the type of noise that has been 
demonstrated to affect sage grouse leks. 
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Code  Description  Response 

SO‐28  Concern for the economic impact to cloud seeding operations 
as well as flight safety for VFR and IFR air operations for private 
and commercial purposes; affecting weather modification 
operations (cloud seeding), crop spraying, and fire suppression 
throughout the region  

DEIS Section 3.1 recognized that weather modification flights have to respond 
rapidly to meteorological conditions. FEIS Section 4.1 explains the mitigation 
measures for potential impacts to other airspace users.  These measures 
would require increased communication between weather modification 
entities and the Air Force during scheduled MOA periods. Scheduling of 
airspace, announcement by NOTAM of activation, and effective 
communication should reduce impacts to cloud seeding operation, crop 
spraying, and fire suppression. (See FEIS Sections 4.1, 4.8, and 4.9.)  

SO‐29  Few problems under airspace. One phone call establishes 
temporary no‐fly zone for ranching operations.  

DEIS Section 4.8 explained that aircraft have overflown what is effectively the 
proposed PR‐2 for decades. FEIS Section 2.3.1 explains that the Air Force will 
continue to work with ranchers to establish avoidance areas. 

SO‐30  Acreage listed in the agricultural table does not seem accurate. Values in a Section 3.9 table in the DEIS were misaligned by one row.  Table 
has been corrected in the FEIS. 
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COMMENTS WHICH THE FEDERAL AVIATION 
ADMINISTRATION (FAA) RECEIVED DURING THE 
2014 CIRCULARIZATION PROCESS  
The following comment response codes use a format identical to the public comment response process 
reflected in Appendix G. 
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Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-2 

11 

H-63



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 
SA-1 
SA-7 
SA-9 

AM-6 
AM-20 
AM-21 
AM-27 
 
LU-3 
BI-4 
NO-5 
SA-5 
 
LU-1 
SA-25 
SA-18 
SO-1 
 

13 

H-64



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 
AM-6 
GE-3 
NP-2 
NP-5 
 

13 

H-65



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-1 

SA-5 

AM-3 

SA-1 

SO-2 

14 

H-66



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 
AM-6 
LU-3 
LU-1 
 

AM-5 
AM-6 
AM-20 
AM-21 
SO-7 
SO-8 
 
 

15 

H-67



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

LU-3 
BI-4 
GE-3 
SO-5 
SO-6 
SO-10 
 

15 

H-68



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 

SA-5 
BI-5 

PN-5, DO-3,  
AM-3, AM-12 
 

16 

H-69



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-9 
LU-1 
GE-3 
SO-5 
SO-6 

PN-2 
 

17 

H-70



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-2 
 

NP-2 
NA-1 
NA-3 

BI-4 
LU-1 
LU-3 
SA-1 
SA-5 
SA-17 
BI-3 
SO-27 

17 

H-71



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

LU-3 
NO-2 
NO-5 

SA-1 
SA-5 
SA-6 
SA-9 
SA-13 
SA-20 

SA-1 
AM-6 
AM-12 
 

17 

H-72



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

17 

H-73



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-19 

SA-5 

NO-5 

SA-1 

PN-2 

18 

H-74



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

BI-4 
LU-1 
LU-2 
LU-3 
NO-2 
NO-5 
NO-10 
SA-5 
SA-6 
SA-9 
SA-13 
 

19 

H-75



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

SA-5 

PN-2 

BI-5 
NO-1 

SO-6 

PN-2 

20 

H-76



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-2 
PN-4 

AM-3,  
AM-12 

20 

H-77



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-15 
SO-2 
SO-28 
AM-13 

21 

H-78



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-28 
AM-13 

21 

H-79



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-15 
SO-2 
SO-28 
AM-13 

SA-16 

21 

H-80



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

21 

H-81



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-5 

22 

H-82



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-19 
SO-5 

AM-3 
SA-7 

SA-7 

SO-26 

AM-13 
SA-15 
SO-28 

22 

H-83



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-7 

AM-5 
SO-7 

PN-4 

AM-13 

AM-5 
SO-7 
(UAS are VFR 
aircraft) 

22 

H-84



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-3 

AM-12 

AM-6, 
AM-12 
 

PN-3 

22 

H-85



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

22 

H-86



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-3 
GE-3 
AM-6 

GE-16 

23 

H-87



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-5 
AM-6 

AM-1 
AM-5 
AM-5 
AM-12 
AM-21 
SO-5 
SO-10 
SO-17 

SO-17 

SA-5 
SA-6 

NP-2 

23 

H-88



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

NP-2 

GE-2 
NP-11 

BI-1 
PN-2 
PN-3 
PN-4 
SA-1 
SA-7 
SA-9 
AM-1 
LU-1 
LU-2 
LU-3 
SO-4 

23 

H-89



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

23 

H-90



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

24 

H-91



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-5, 
AM-6 

SO-7 
LU-3 

NP-6 
SO-17 

SA-5 

SO-19 
NO-5 

GE-7 

PN-2 

SO-19 
GE-7 

PN-2 

EJ-2 

NP-11 

GE-9 

GE-9 

24 

H-92



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-2 

24 

H-93



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-1 
AM-5 
AM-21 
SO-5 
SO-6 
SO-8 
SO-9 
SO-10 

SO-5 
SA-19 
 

AM-13 
SA-15 
SA-18 
SA-19 
 

25 

H-94



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-33 
SA-5 
SA-6 
 
 

LU-5 
SO-9 
SO-15 
 
 
LU-4 
SO-20 
SO-28 
 
 

BI-5 
SA-14 
 
 
 

25 

H-95



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-24 
 
 
 
SO-2 
SO-5 
GE-3 
LU-1 
SO-4 
 
 
 PN-2 
PN-4 
AM-3 
AM-12 
AM-21 
 
 
 

25 

H-96



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 
AM-6 
SO-5 

SA-5 

AM-14 

GE-9 

26 

H-97



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

BI-4 

PN-4 

SA-8 

LU-5 

AM-33 

SA-13 

SO-17 
SO-2 
SA-18 
 
 

PN-2 

AM06 

27 

H-98



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 

SA-5 

SA-19 

PN-2 

28 

H-99



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

SO-5 

AM-3 
SO-36 

SO-2 

SO-28 

SO-28 

29 

H-100



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-3 

AM-1 

29 

H-101



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-5 

NO-5 

SO-1 

SA-5 

SA-27 

SA-14 

LU-2 

AM-5 

30 

H-102



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-19 

BI-4 
BI-5 
SO-16 

GE-9 

PN-2 

30 

H-103



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-13 

SO-12 

SO-2 

SO-5 

SO-17 

PN-2 

SA-14 

SA-12 

31 

H-104



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

LU-3 

31 

H-105



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

LU-2 
SO-10 

SO-2 

SO-17 

SA-19 
SO-5 

SA-14 

SA-5 

32 

H-106



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

BI-2 
BI-4 

GE-8 

PN-2 

GE-2 

LU-1 
SO-4 

32 

H-107



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

LU-3 

SA-5 

33 

H-108



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

LU-3 

33 

H-109



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

33 

H-110



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

33 

H-111



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

BI-4 

SA-5 

SO-13 

BI-1 
BI-2 

33 

H-112



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-13 

SA-5 

33 

H-113



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 

PN-3 

34 

35 

H-114



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   No issues 
35.1 

H-115



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

LU-1 
SA-19 
SO-4 
SO-5 
 

GE-2 

36 

H-116



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 

SO-5 

AM-3 

37 

H-117



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 

SA-19 
SA-1 
SA-7 

SO-10 
AM-21 

SO-17 
SA-7 

BI-2 
BI-4 

GE-10 

AM-20 
AM-21 
SA-25 

BI-2 
BI-4 

GE-10 

38 

H-118



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-2 

GE-2 

SO-7 
SO-8 

38 

H-119



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-24 

AM-5 
SA-5 
BI-5 
SA-14 
SA-1 

PN-2 

39 

H-120



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

SO-28 

PN-4 

AM-3 

39 

H-121



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 

AM-3 

AM-8 
SA-1 

AM-12 

PN-2 

SA-19 
SO-5 

40 

H-122



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-24 
PN-4 
AM-6 
AM-12 
SA-5 
SA-6 
BI-5 
LU-9 
SA-14 
SA-1 
SA-7 
AM-6 
SO-9 
 
 
 

41 

H-123



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

SO-28 

PN-4 

AM-3 

41 

H-124



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 

SO-1 

SO-5 

SO-4 

BI-3 
BI-8 

SA-1 
SA-20 

42 

H-125



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-3 

LU-1 
SO-4 
SO-1 

42 

H-126



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 
AM-20 
GE-14 

AM-20 
SA-7 
SA-25 
SO-7 
 

AM-20 
AM-16 

GE-2 

43 

H-127



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 
SO-8 

SO-8 

SA-1 
SA-7 

PN-2 

44 

H-128



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 
AM-5 
AM-4 
SA-1 
SO-11 

45 

GE-2 

SA-1 
SA-8 
SO-11 

GE-7 

46 

H-129



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-1 
SA-7 
AM-12 
SA-3 
AM-20 
GE-14 
SA-25 
SO-5 
SO-11 
GE-2 
 
 

GE-9 

PN-3 
SO-14 
 

47 

H-130



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-3 

SO-17 
AM-5 
AM-6 

AM-3 

48 

H-131



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

NA-1 
NA-2 
NA-7 
NO-2 
NO-5 
NO-10 
 

NA-4 
NA-5 
AQ-1 
AQ-5 
NO-1 
NO-5 
SA-1 
SA-20 
 
 

49 

H-132



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-22 
 

PN-2 

50 

H-133



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 
SO-28 
PN-4 
AM-3 

AM-1 
AM-5 
AM-20 
AM-21 
SO-8 
SO-17 
SA-23 

 
 

51 

H-134



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

52 

H-135



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 
SO-7 
AM-20 
SA-25 

53 

H-136



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 
AM-5 
SO-5 

PN-2 

PN-4 

54 

H-137



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 
SO-5 
SO-7 

55 

H-138



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-2 

GE-3 
AM-5, SO-5 
SO-7 

PN-2 

56 

H-139



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 
PN-4 
SA-1 
SA-7 
AM-14 
SO-12 

SA-7 
NO-2 
NO-5 
BI-1 
BI-2 
BI-3 
LU7 

SO-12 
SA-20 

SO-24 

57 

H-140



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-17 
AM-6 

DO-3 
PN-4 

AM-3 

58 

H-141



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

SO-5 
SO-6 
SA-7 
SO-26 AM-9 

59 

H-142



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-1 
PN-2 
PN-3 

60 

H-143



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-1 

PN-1 

61 

H-144



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-1 

62 

H-145



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-1 

GE-2 
PN-3 
PN-6 

63 

63.1 

H-146



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

NOT 
W/IN 
SCOPE 
OF EIS 
 

65.1 

65A 

NA1 
 

H-147



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-3 

AM-5 
SO-9 

DO-1 

66 

H-148



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

68 

H-149



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

CM-1 
SO-17 
SA-12 
SA-21 
SA-23 

69 

H-150



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

NP-5 
NP-8 

70 

H-151



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-2 
 

71 

H-152



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

DO-3 
PN-4 

AM-3 

AM-1 
AM-21 

72 

H-153



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

 
AM-12 
SA-1 
SA-7 
SA-25 
SO-5 
SO-7 
SO-8 

AM-1 
AM-12 
AM-20 
SO-8 
NO-2 
NO-5 

PN-2 

73 

H-154



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-7 
SA-21 
SO-7 

AM-1 
AM-5 
SO-10 

74 

H-155



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

DO-3 
PN-4 

AM-3 

74 

H-156



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 
SA-7 
PN-4 
DO-3 
DO-4 

75 

H-157



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-18 
SA-19 
SO-5 

AM-3 
SA-4 

AM-4 
AM-21 
SO-21 

SA-7 
SO-11 GE-3 

76 

H-158



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-8 
SA-15 
SO-2 
SO-20 
SO-28 

77 

H-159



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

PN-2 

PN-2 

SO-7 
SO-8 
SO-17 

SA-1, SA-9 

78 

H-160



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-10 
SO-22 
NP-2 
NP-5 
NP-8 

79 

H-161



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

80 

H-162



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-2 
PN-4 

81 

H-163



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-24 
PN-4 
AM-6 
AM-12 
SA-5 
SA-6 
BI-5 
LU-9 
SA-14 
SA-1 
SA-7 
AM-6 
SO-9 

82 

H-164



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

SO-28 

PN-4 

AM-3 

82 

H-165



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-1 

AM-5 

83 

H-166



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

PN-2 

SO-11 

84 

H-167



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

GE-3 
PN-3 

AM-9 

AM-6 

85 

AM-1 
SA-7 

86 

H-168



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

87 

H-169



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

87 

H-170



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-28 

87 

H-171



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-28 

87 

H-172



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-2 

AM-6 

PN-2 

AM-5 

AM-21 

AM-3 

AM-5 

SO-26 

88 

H-173



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-5 

SO-10 
SO-17 

88 

H-174



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-21 
PN-4 
PN-5 

AM-20 
AM-21 
SO-11 
SO-13 
SO-15 
SO-20 

89 

H-175



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

90 

AM-5 
AM-6 

91 

H-176



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

LU-5 

92 

AM-5 

93 

H-177



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-24 
SO-5 
SA-1 

94 

SA-1 

95 

H-178



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 

96 

SA-1 

97 

H-179



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-3 
SO-24 
SA-1 

98 

AM-6 
SO-24 

99 

H-180



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-9 

PN-3 

PN-2 

101 

H-181



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

AM-21 

AM-21 

102 

H-182



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-21 

SO-7 

SA-19 

AM-6 

AM-20 

102 

H-183



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-24 

SA-1 

AM-7 

BI-5 

SA-7 

AM-20 

103 

H-184



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

LU-2 

SA-1 

PN-2 

104 

H-185



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-21 

GE-5 

SO-7 

105 

H-186



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-21 

AM-6 

AM-12 

AM-6 

SA-19 

GE-5 

105 

H-187



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

AM-12 

SO-6 

PN-2 

SO-14 

AM-6 
PN-4 

106 

H-188



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-25 

106 

H-189



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-5 

SA-25 

AM-20 

107 

H-190



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-20 

SO-22 

BI-4 

BI-5 

107 

H-191



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

AM-21 

SO-7 

AM-13 

108 

H-192



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-19 

SO-5 

AM-33 

SA-7 

BI-5 
BI-4 

SO-6 
SO-9 
SO-10 

108 

H-193



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

108 

H-194



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE2 

109 

H-195



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 

SO-7 

AM-3 

AM-14 

SO-2 

PN-2 

110 

H-196



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 

111 

SA-1 

112 

H-197



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-12 

PN-2 

114 

113 

AM-6 

H-198



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

115 

AM-5 

PN-2 

AM-3 

SO-6 
SO-9 
SO-10 

H-199



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-2 

116 

H-200



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-14 

AM-27 

BI-4 

SA-19 

BI-5 

116 

H-201



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

116 

H-202



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

LU-3 

BI-3 

PN-3 

117 

H-203



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

117 

H-204



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

BI-4 

PN-5 

PN-2 

118 

H-205



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

119 

SA-9 

H-206



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

120 

DO-3 

SA-7 

BI-4 

H-207



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

120.1 

DO-3 

SA-7 

BI-4 

H-208



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

DO-3 

BI-4 

BI-3 

121 

H-209



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-1 

NO-2 

122 

H-210



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

BI-4 

AM-14 

SA-19 

123 

H-211



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-33 

SO-2 

124 

H-212



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-7 

SO-13 

GE-8 

124 

H-213



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

124 

H-214



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

BI-4 

SA-9 

SO-21 

125 

H-215



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

BI-4 

126 

H-216



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

126 

H-217



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

NP-8 

127 

H-218



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

SA-19 

128 

H-219



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

NO-5 

AM-14 

SA-7 

BI-5 

CM-4 

128 

H-220



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

DO-3 

PN-5 

GE_8 

128 

H-221



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-12 

PN-5 

BI-4 

129 

H-222



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

NO-2 

GE-8 

NO-5 

129 

H-223



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

BI-4 

130 

H-224



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

131 

SA-1 
LU-3 

AM-6 

AM-5 

H-225



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

132 

PN-2 

AM-6 
SA-19 

LU-3 

H-226



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

133 

AM-6 
BI-4 

AM-6 

H-227



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

134 

SA-1 
LU-3 

AM-6 

AM-5 

LU-3 

H-228



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

135 

SO-17 
AM-5 

SO-6 
SO-10 

SA-18 
SA-19 

AM-6 
SO-28 

H-229



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

135 

AM-33 

SO-9 

SA-7 

SA-14 

SO-17 

SO-11 

H-230



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

136 

BI-4 

SA-1 

SA-19 

H-231



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

136 

SA-19 
AM-6 
BI-4 
LU-3 

H-232



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-24 

SO-14 

SO-5 

PN-3 

137 

H-233



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-21 

SA-11 

PN-2 

PN-3 

AM-21 

SA-20 

SO-14 

PN-2 
PN-3 
AM-6 

SA-20 

137 

H-234



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-10 

SO-17 

AM-21 

SO-7 

SO-6 

AM-5 
AM-21 

137 

H-235



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-21 
SO-6 

AM-3 

AM-3 
SA-1 

SO-17 

SO-10 

SA-7 
SA-21 

137 

H-236



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-7 
SA-21 

SO-6 
SO-10 

SA-16 

BI-4 
SO-9 

SO-27 

SA-20 
SO-27 

SA-1 

137 

H-237



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-1 

SA-11 

GE-5 
SA-1 

PN-3 

GE-5 

GE-3 
PN-3 

137 

H-238



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-5 

SA-1 

BI-4 

SA-5 

137 

H-239



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

138 

GE-3 

SO-5 

SA-5 

SA-20 

AM-3 

H-240



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

138 

AM-3 

SA-1 

PN-3 

H-241



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-6 
SO-7 

141 

H-242



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

GE-5 

141 

H-243



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-19 

SA-5 
AM-3 

NO-2 
BI-3 

142 

H-244



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-21 

AM-14 

AM-12 

SA-5 
AM-33 

143 

H-245



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

143 

H-246



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

144 

H-247



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

144 

H-248



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-6 

BI-4 

SO-12 

AM-12 

145 

H-249



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

145 

H-250



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

146 

H-251



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

146 

PN-4 

AM-12 

DO-4 

H-252



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

147 

H-253



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

DO-4 

147 

H-254



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

148 

H-255



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

DO-4 

148 

H-256



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

149 

H-257



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

DO-4 

149 

H-258



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

150 

H-259



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

150 

DO-4 

H-260



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

151 

H-261



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

151 

DO-4 

H-262



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

152 

H-263



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

152 

DO-4 

H-264



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

153 

H-265



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

153 

DO-4 

H-266



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

154 

H-267



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

154 

DO-4 

H-268



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

155 

H-269



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

155 

DO-4 

H-270



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

156 

H-271



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

156 

DO-4 

H-272



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

157 

H-273



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

157 

DO-4 

H-274



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

158 

H-275



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

158 

DO-4 

H-276



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SO-5 
SO-6 

PN-2 

159 

H-277



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-4 

AM-12 

159 

DO-4 

H-278



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

PN-5 

AM-6 

PN-7 

160 

H-279



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-19 

SA-5 

AM-3 

161 

H-280



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 

162 

H-281



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-3 

SA-19 

163 

H-282



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-5 

SO-7 

164 

H-283



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-19 
SO-5 

AM-5 

DO-3 

164 

H-284



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-7 

DO-4 

165 

H-285



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

166 

H-286



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

DO-3 
DO-4 
GE-5 

166 

H-287



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 
AM-12 

AM-4 

AM-3 
DO-3 

167 

H-288



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-12 

AM-6 

AM-20 
AM-21 

SA-7 

AM-6 

AM-5 

168 

H-289



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

AM-6 
AM-12 

BI-3 

168 

H-290



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 

169 

H-291



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-7 
SO-15 

SA-1 

170 

H-292



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-7 

SA-1 

PN-2 

SO-24 

170 

H-293



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

PN-2 

170 

H-294



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

GE-16 
 

GE-2 

170 

H-295



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SO-24 

PN-3 

170 

H-296



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

SA-1 
SA-7 
LU-3 

SA-19 
SO-5 

SO-15 
SA-21 

GE-2 
GE-3 

171 

H-297



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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AM-3 
SA-19 

PN-2 

GE-2 

172 

H-298



Final 
November 2014 
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AM-6 

 SO-5 

 GE-2 

173 

H-299



Final 
November 2014 
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AM-6 
AM-20 
AM-21 

AM-6 
AM-20 
AM-21 

SO-5 
SO-7 
SO-8 

174 

H-300



Final 
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Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

AM-6 
SA-1 

AM-17 

SO-5 
SO-6 

AM-6 

175 

H-301



Final 
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177 

SO-7 
SO-8 
SO-6 
SO-10 

SO-26 

AM-3 

AM-13 

SA-19 

SO-2 

SO-5 

H-302



Final 
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SA-7 

SO-10 

SO-10 

SO-26 

LU-2 
SO-26 

177 

H-303



Final 
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GE-5 

SA-11 

PN-02 

178 

H-304



Final 
November 2014 
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AM-6 

SO-26 

PN-2 
PN-3 

GE-2 

179 

H-305



Final 
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SO-7 
SO-8 

SO-24 

SO-5 SO-
10 

GE-3 
GE-6 

180 

H-306



Final 
November 2014 
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SO-24 
GE-5 
AM-6 
SA-11 

SA-21 
SO-7 

SO-6 

SO-5 

GE-3 

180 

H-307



Final 
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GE-2 
SA-1 

181 

H-308



Final 
November 2014 
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182 

SA-1 
SA-7 
SA-19 

AM-1 
AM-3 

SA-7 

H-309



Final 
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184 

GE-5 

PN-3 

SO-1 
SO-4 

SA-5 
SA-6 

SA-1 
SO-7 
SO-8 

GE-3 

H-310



Final 
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184 

AM-3 

H-311



Final 
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184 

H-312



Final 
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184 

H-313



Final 
November 2014 
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184 

H-314



Final 
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GE-2 
BI-4 
SA-5 
SA-6 
SO-8 

186 

H-315



Final 
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SA-1 
SO-8 
BI-4 
SA-5 
SA-6 
SA-8 
SA-18 
SA-19 
SO-10 
SA-21 

188 

H-316



Final 
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SO-5 
SO-7 

SA-7 

SA-21 

189 

H-317



Final 
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GE-5 

SO-24 

189 

H-318
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GE-2 
AM-19 

190 

H-319
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November 2014 
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SO-2 
SO-28 

SA-1 
AM-12 

SA-18 
SO-5 

191 

H-320
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AM-5 

SO-26 

SA-8 

SA-7 

SA-7 

CM-4 
SO-17 

191 

H-321



Final 
November 2014 
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SA-1 
SO-5 

SO-9 
BI-4 

192 

H-322



Final 
November 2014 
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AM-5 
SO-10 

SO-11 

193 

H-323



Final 
November 2014 
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 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

SA-8 

SA-1 

AM-5 
SO-10 

AM-3 

194 

H-324
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AM-6 

SO-10 

195 

H-325



Final 
November 2014 
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AM-5 
SO-10 

196 

H-326



Final 
November 2014 
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AM-5 

AM-1 
AM-3 
AM-12 

AM-3 

AM-1 

SO-7 & 8 

SO-26 
SO-2 

AM-3 

SA-1 

SO-28 

196 

H-327



Final 
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196 

H-328



Final 
November 2014 
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SA-7 
SO-2 
SO-5 
AM-6 

197 

H-329



Final 
November 2014 
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GE-2 
SO-13 
SA-9 

198 

H-330



Final 
November 2014 
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SO-24 
SO-14 

GE-3 
SO-10 

199 

H-331



Final 
November 2014 
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SO-10 

SA-7 

SA-3 
AM-3 
SO-7 
SO-13 

200 

H-332



Final 
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AM-3 

GE-5 

201 

H-333



Final 
November 2014 
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SO-5 

AM-6 

SO-10 

AM-21 

202 

H-334



Final 
November 2014 
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GE-16 

PN-3 

AM-6 
SO-5 

SA-18 
SA-19 

PN-2 

AM-6 
AM-3 

SA-11 

203 

H-335



Final 
November 2014 
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PN-2 

PN-6 

PN-2 

SA-21 

AM-6 
SO-5 

SO-10 

SO-17 

SO-5 

203 

H-336



Final 
November 2014 
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SO-5 
SO-6 

PN-2 

204 

H-337



Final 
November 2014 
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PN-4 

AM-12 

DO-4 

PN-2 

204 

H-338



Final 
November 2014 
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AM-6 
SA-19 
SO-5 

205 

H-339



Final 
November 2014 
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SA-19 
SO-5 

206 

H-340



Final 
November 2014 
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AM-6 

AM-3 
AM-5 
SA-19 
SO-5 

PN-3 

DO-4 

AM-6 

206 

H-341



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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AM-3 

206 

H-342



Final 
November 2014 
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207 

SA-1 
AM-3 

PN-2 
PN-3 

DO-3 
SA-20 

H-343



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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207 

H-344



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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208 

H-345



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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208 

SA-19 
SO-5 
SO-6 
SO-11 
 GO-2 
 

H-346



Final 
November 2014 
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300 

H-347



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

300 

H-348



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

300 

H-349



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

300 

H-350



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

301 

H-351



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

302 

H-352



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

302 

H-353



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

302 

H-354



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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302 

H-355



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

302 

H-356



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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302 

H-357



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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 303 

 

H-358



Final 
November 2014 
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   303 

AM-1 

 

H-359



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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 303 

 

H-360



Final 
November 2014 

 
 

Powder River Training Complex EIS 
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305 

H-361



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

305 

H-362



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

305 

H-363



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

307 

SA-19 
SO-5 

H-364



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

307 

H-365



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

308 

GE-2 

SA-6 

SA-8 
SA-9 

SO-
16 

H-366



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

309 

H-367



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

309 

AM-32 

CU-2 

CU-5 

H-368



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

309 

H-369



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

309 

AM-33 

SA-6 

H-370



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

309 

SO-9 

BI-8 

H-371



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

309 

H-372



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

309 

AM-12 

H-373



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

309 

SO-27 

SO-9 

H-374



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   

309 

BI-8 

SA-5 

H-375



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix H FAA Circularization Comments and Aeronautical Study Inputs 

 

310 

AM-6 

AM-6 
PN-3 

H-376



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix H FAA Circularization Comments and Aeronautical Study Inputs  

   / www.swhealthcare .ne

t

TO: Manager, Airspace  Study -  Operations Support 
Group 

FROM
: 

Southwest  Healthcare Services,  Bowman, 
ND 

DATE
: 

April 30, 
2014 

SUBJECT: Powder River Training Areas 

We at Southwest  Healthcare are very concerned about the proposed Powder River training 
expansion areas.  Our community  has undergone great changes associated with the Bakken and 
Williston oil activities in the state.  High salary jobs  are increasing; population is growing; and air 
traffic is increasing with local communities trying to keep pace with the demand in services.  Rural 
fire departments, hospital and clinic staff, ambulance and EMT staff, and emergency  response 
offices are all impacted by this increase in demand. 

We may now be required to do more with the Powder River Area which  is Area #3 and is directly 
over our community!  The potential for aircraft mid-air or crashes  is very real with the proposed 500

foot altitude restriction .  Also, fire potential is a major concern with flare dropping operations.  How 
wil l these area restrictions impact local health services such as med -evac and life flights to transport  
patients to larger,  higher level facilities? 

Some recommendations  that could greatly reduce these impacts include the following: 

1. NO area #3, or a "high area" designation
2. . Raise area floors to 8000 feet 
3. 500 feet  restriction 1 day/week  instead of 5 days/week

We do appreciate your attention to this matter which we consider very important to our facility and 
our communities . 

Respectfully, 

H
Becky Hansen, CEO 

Southwest  Healthcare Services 

Providing Healthcare Services For 
Acute Care, Skilled Nursing, Visiting  Nurse Services, Ambulance Services, Outpatient Clinic, Rehab Services , Independent and Assisted Living 

SA-1 
SA-5 
SA-18 
SA-19 

311 

H-377
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312 

SA-15 
SO-28 
SA-19 
AM-21 

AM-3 

AM-6 

H-378



Final 
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313 

H-379



Final 
November 2014 
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313 

AM-1 
AM-3 
AM-6 
AM-12 

AM-3 

AM-34 

H-380



Final 
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313 

PN-5 
AM-6 

H-381



Final 
November 2014 
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314 

SO-10 

AM-3 
SA-1 

H-382
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Comment and Response Matrix – FAA Aeronautical Inputs 

Comment  Description  Response 

1  Modify Gap B MOA/ ATCAA as depicted on Attachment 1 to 
avoid Gap B extending across Gap C to prevent usage of 
V‐491 when Gap B MOA/ A TCAA is active and the Gap C 
MOA/ ACT AA is not. 

The Air Force redesigned the Gap B and C intersection. The supporting
coordinates are: 
 
Gap B High and Low:  
Beginning at Lat. N46°08 ' 55", Long. Wl05°27'24"; 
Counter Clockwise along the MLS VOR/DME, 25 NM arc; 
to Lat. N46°18'08", Long. W105°21'51"; 
to Lat. N46°03'21", Long. W104°31'24"; 
to Lat. N45°52'07", Long. W103°44'36"; 
to Lat. N45°35'42", Long. W103°01'21"; 
to Lat. N45°29'36", Long. W103°02'33"; 
to Lat. N45°29'05", Long. W103°17'10"; 
to Lat. N45°37'48", Long. W103°52'28"; 
to Lat. N45°53'08", Long. W104°33'46"; 
to the point of beginning. 
 
Gap C High: 
Beginning at Lat. N46°22'24", Long. W102°56'07"; 
Counter Clockwise along the DIK VORTAC, 30 NM arc; 
to Lat. N46°2l'48", Long. W102°41'42"; 
to Lat. N45°48'35", Long. W102°44'37"; 
to Lat. N45°30'13", Long. W102°44'07"; 
to Lat. N45°29'36", Long. W103°02'33"; 
to Lat. N45°35'42", Long. W103°01'21 "; 
to Lat. N45°47'47", Long. W102°59'01"; 
to the point of beginning. 
 

2  Deny the Gap C low MOA (airspace below 12,000MSL) due 
to the conflict with V‐491 and the excessive impacts to 
traffic by losing that route. Minneapolis Center does not 
support approval of the Gap C Low MOA (MOA airspace 
below 12,000MSL) even if limited to Large Force Exercises. 
 
In addition:  
The base of the Gap C MOA should be raised to 12,000 to 

The Air Force removed the Gap C Low MOA.
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coincide with the base of the Powder River 4 MOA. The 
eastern tip of the Gap B should be "clipped‐off' and added 
to Gap C (See Fig 3‐l).This would allow low‐altitude aircraft 
to use V ‐491 while the Gap B low MOA is active. 
 

3  Amend the Times of Use to read:
i. Powder River 2 MOA: By NOTAM 2 hours in advance, 
0730‐1200 and 1800‐2330 Monday‐Thursday, and 0730‐
1200 Friday, Other Times by NOTAM 4 hours in advance. 
ii. Powder River 1, 3, 4 MOA's: Intermittent by NOTAM 4 
hours in advance, 0730‐1200 and 1800‐2330 Monday‐
Thursday, and 0730‐1200 Friday, Other Times by NOTAM 4 
hours in advance. 
iii. Gap A, B, C MOAs: By NOTAM 4 hours in advance, Large 
Force Exercise Only. 
 
In addition: 
The proposal request times of use to be published for 
airspace to be from 0730‐1200 and 1800‐2330 Mountain 
Time, Monday‐ Thursday; 0730‐1200 Mountain Time, 
Friday; other times by NOTAM. Salt Lake center requests 
PR‐2 have these published times and all the rest by NOTAM.
 

The Air Force revised the Times of Use to the following:
 
For 1A Low, 1B High/Low, IC Low, 1D High/Low; 2 High/Low, 3 High/Low; and 
4 High: 
‐ By NOTAM 2 hours in advance 0730‐1200 and 1800‐2330 Monday‐Thursday and 
0730‐1200 Friday; other times by NOTAM 4 hours in advance. 
 
For 1A High, 1C High, Gap A High/Low, Gap B High/Low and Gap C High: 
‐ By NOTAM 4 hours in advance. 

4  Require that Ellsworth AFB have a means of communication 
with participating aircraft at all altitudes to facilitate a near 
immediate modification or recall of active airspace if 
necessary to accommodate arrivals and departures to/from 
underlying or adjacent airspaces, including the new. 
 

The Air Force intends to establish radio coverage across the PRTC with training 
aircraft to support agile recall of active airspace. The current coverage for all high‐
altitude segments and PR2 low is considered effective. The shortfall in coverage 
for PR1 and PR3 low will be resolved after a determination is made on the 
airspace action. 

5  Require that Ellsworth staff a position to manage real‐time 
activation, use, modification, recall, and return of the 
proposal airspace as discussed in section H [should read G] 
"ATC Services" above. 
 

The Air Force intends to establish a focal point responsible for dynamically
coordinating the segmentation of the airspace; changing the base or ceiling of the 
airspace to support nonparticipants requiring minimal delay. 

6  Boundary modification (cut‐out) of the PR2 low and high 
MOAs. 

The Air Force enlarged the cutout exclusionary area in PR2 high and low‐altitude
area for Hulett WY (W43). The supporting coordinates are: 
 
PR2 High and Low:  Beginning at Lat. N45°59'27", Long. Wl05°45'07"; 
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Counter Clockwise along the MLS VOR/DME, 25 NM arc;
to Lat. N46°08'55", Long. W105°27'24"; 
to Lat. N45°53'08", Long. W104°33'46"; 
to Lat. N45°37'48", Long. W103°52'28"; 
to Lat. N45°29'05 ", Long. W103°17'10"; 
to Lat. N45°03'44", Long. W103°17'58"; 
to Lat. N44°48'05", Long. W104°15'25 "; 
to Lat. N44°50'57", Long. W104°35'41"; 
to Lat. N44°47'04", Long. W104°46'22"; 
to Lat. N44°42'03", Long. W104°49'27"; 
to Lat. N44°38'57", Long. W104°48'43"; 
to Lat. N44°33'01", Long. W105°10'34"; 
Counter Clockwise along the GCC VOR/DME, 20 NM arc; 
to Lat. N44°39'45", Long. W105°23'20"; 
to Lat. N44°47'12", Long. W105°30'41"; 
to the point of beginning. 
 

7  During large force exercises Gap MOAs and ATCAA's would 
have an extreme impact to users. Air Force must comply 
with the AIR FORCE INSTRUCTION 11‐214 AIR OPERATIONS 
RULES AND PROCEDURES Dated 14 A UGUST2012 "Large 
Force Exercise‐‐Training where more than 1 0 aircraft are 
operating in the  assigned airspace" to be considered a large 
force exercise when scheduling the GAPS and other 
airspace. 
 

The Air Force intends to comply with the Air Force Instruction 11‐214 guidance for 
Large Force Exercises. 
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APPENDIX I  NOISE 
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 1.0 of this appendix describes how sound is measured and summarizes noise impacts in terms of 
community acceptability and land use compatibility.  Section 2.0 gives detailed descriptions of the 
effects of noise that lead to the impact guidelines presented in Section 1.0.  Section 3.0 provides a 
description of the specific methods used to predict aircraft noise, including a detailed description of 
sonic booms. 

1.0 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 1.1 describes the characteristics which are used to describe sound.  Section 1.2 describes the 
specific noise metrics used for noise impact analysis.  Section 1.3 describes how environmental impact 
and land use compatibility are judged in terms of these quantities. 

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. 

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. 
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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 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 (American National 
Standards Institute 1988).  Sound levels that have been so adjusted are referred to as A-weighted sound 
levels.   

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 Department of Defense (DoD) for military aircraft noise and by the Federal Aviation Administration 
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(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 (American 
National Standards Institute 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 I-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 pass-by.  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 1.2. 
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COMMON  SOUND LEVEL                                   LOUDNESS 

            SOUNDS  dB                                             – Compared to 70 dB – 

 

   —   130 
 

Oxygen Torch  —   120 UNCOMFORTABLE —— 32 Times as Loud 
 
Discotheque  —   110  —— 16 Times as Loud 
 
Textile Mill    —   100 VERY  LOUD 
 
Heavy Truck at 50 Feet   —   90  —— 4 Times as Loud 
 
Garbage Disposal  —   80 

   MODERATE 
Vacuum Cleaner at 10 Feet —   70 
Automobile at 100 Feet 
Air Conditioner at 100 Feet —   60 

 
Quiet Urban Daytime  —   50  —— 1/4 as Loud 
   QUIET 
Quiet Urban Nighttime  —   40 
 
Bedroom at Night  —   30  —— 1/16 as Loud 
 
  —   20 

           Recording Studio 
  —   10 JUST AUDIBLE 
 

           Threshold of Hearing  —   0  

 

 
Sources:   Handbook of Noise Control, C.M. Harris, Editor, McGraw-Hill Book Co., 1979, and FICON 1992. 

Figure I-1.  Typical A-Weighted Sound Levels of Common Sounds 

• 
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1.2 NOISE METRICS  

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 LAmax.  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 I-1 reflects Lmax values for typical aircraft 
associated with this assessment operating at the indicated flight profiles and power settings. 

Table I-1.  Representative Maximum Sound Levels (Lmax) 
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 
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. 

PEAK SOUND LEVEL  
For impulsive sounds, the true instantaneous sound pressure is of interest.  For sonic booms, this is the 
peak pressure of the shock wave, as described in Section 3.2 of this appendix.  This pressure is usually 
presented in physical units of pounds per square foot.  Sometimes it is represented on the decibel scale, 
with symbol Lpk.  Peak sound levels do not use either A or C weighting. 

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, described above, 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 
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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 I-2 shows SEL 
values corresponding to the aircraft and power settings reflected in Table I-1. 

Table I-2.  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 

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. 

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.   

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. 

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. 

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 USEPA (United States Environmental Protection Agency [USEPA] 1974) and has 
been adopted by most federal agencies (Federal Interagency Committee on Noise 1992).  It has been 



Final 
November 2014 

 

Powder River Training Complex EIS 
Appendix I Noise I-7 

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 1.3 of this appendix. 

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.  The day-night average sound level 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 (Committee on Hearing, Bioacoustics and Biomechanics 1981). 

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; 
Stusnick et al. 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. 

1.3 NOISE IMPACT  

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 I-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.   



Final 
November 2014 

 

 Powder River Training Complex EIS 
I-8 Appendix I Noise 

 
Source:  Schultz 1978 

Figure I-2.  Community Surveys of Noise Annoyance 

A more recent study has reaffirmed this relationship (Fidell et al. 1991).  Figure I-3 (Federal Interagency 
Committee on Noise 1992) 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.  Nevertheless, findings substantiate that community annoyance to aircraft noise is represented 
quite reliably using DNL. 
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Figure I-3.  Response of Communities to Noise; Comparison of Original 

(Schultz 1978) and Current (Finegold et al. 1994) Curve Fits 

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 
(American National Standards Institute 1980, 1988, 2005; USEPA 1974; Federal Interagency Committee 
on Urban Noise 1980; Federal Interagency Committee on Noise 1992). 

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 (Federal Interagency Committee on Noise 1992). 

The Schultz curve is generally applied to annual average DNL.  In Section 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 USEPA as a level “...requisite to protect the public health and welfare with an adequate 
margin of safety,” (USEPA 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 
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(USEPA 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 (Committee on Hearing, Bioacoustics and Biomechanics 1981).  Values of the 
C-weighted equivalent to the Schultz curve are different than that of the Schultz curve itself.  Table I-3 
shows the relation between annoyance, DNL, and CDNL. 

Table I-3.  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 

Interpretation of CDNL from impulsive noise is accomplished by using the CDNL versus annoyance values 
in Table I-3.  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. 

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 
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 1.3.1. 

In June 1980, an ad hoc Federal Interagency Committee on Urban Noise published guidelines (Federal 
Interagency Committee on Urban Noise 1980) relating DNL to compatible land uses.  This committee 
was composed of representatives from DoD, Transportation, and Housing and Urban Development; 
USEPA; 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 (United States Department of Transportation 1984).  These guidelines are reprinted 
in Table I-4, 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. The FAA recognizes that there are settings where the 65 dB DNL standard may not 
apply. Special consideration needs to be given to the evaluation of the significance of noise impacts on 
noise sensitive areas within national parks, national wildlife refuges and historic sites, including 
traditional cultural properties. 
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Table I-4.  Land-Use Compatibility With Yearly 
Day-Night Average Sound Levels 

Land Use 
YEARLY DAY-NIGHT AVERAGE SOUND LEVEL (DNL) IN DECIBELS 

Below 65 65–70 70–75 75–80 80–85 Over 85 
Residential       
Residential, other than mobile homes and transient lodgings ..   Y N1 N1 N N N 
Mobile home parks ....................................................................   Y N N N N N 
Transient lodgings ......................................................................   Y N1 N1 N1 N N 
Public Use       
Schools .......................................................................................   Y N1 N1 N N N 
Hospitals and nursing homes .....................................................   Y 25 30 N N N 
Churches, auditoria, and concert halls .......................................   Y 25 30 N N N 
Government services .................................................................   Y Y 25 30 N N 
Transportation ...........................................................................   Y Y Y2 Y3 Y4 Y4 
Parking .......................................................................................   Y Y Y2 Y3 Y4 N 
Commercial Use       
Offices, business and professional .............................................   Y Y 25 30 N N 
Wholesale and retail—building materials, hardware, and 

farm equipment ..................................................................   Y Y Y2 Y3 Y4 N 
Retail trade—general .................................................................   Y Y 25 30 N N 
Utilities .......................................................................................   Y Y Y2 Y3 Y4 N 
Communication ..........................................................................   Y Y 25 30 N N 
Manufacturing and Production       
Manufacturing, general .............................................................   Y Y Y2 Y3 Y4 N 
Photographic and optical ...........................................................   Y Y 25 30 N N 
Agriculture (except livestock) and forestry ................................   Y Y6 Y7 Y8 Y8 Y8 
Livestock farming and breeding .................................................   Y Y6 Y7 N N N 
Mining and fishing, resource production and extraction ...........   Y Y Y Y Y Y 
Recreational       
Outdoor sports arenas and spectator sports .............................   Y Y5 Y5 N N N 
Outdoor music shells, amphitheaters ........................................   Y N N N N N 
Nature exhibits and zoos............................................................   Y Y N N N N 
Amusements, parks, resorts, and camps ...................................   Y Y Y N N N 
Golf courses, riding stables, and water recreation ....................   Y Y 25 30 N N 
* The designations contained in this table do not constitute a federal determination that any use of land covered by the program is acceptable 
or unacceptable under federal, state, or local law.  The responsibility for determining the acceptable and permissible land uses and the 
relationship between specific properties and specific noise contours rests with the local authorities.  FAA determinations under Part 150 are not 
intended to substitute federally determined land uses for those determined to be appropriate by local authorities in response to locally 
determined needs and values in achieving noise-compatible land uses. 
Key:  

Y (YES) = Land Use and related structures compatible without restrictions.  
N (No) = Land Use and related structures are not compatible and should be prohibited.  
NLR = Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise attenuation into the design and construction 
of the structure. 
25, 30, or 35 = Land Use and related structures generally compatible; measures to achieve NLR of 25, 30, or 35 dB must be incorporated into 
design and construction of structures. 

Notes: 
1.  Where the community determines that residential or school uses must be allowed, measures to achieve outdoor-to-indoor NLR of at 
least 25 dB and 30 dB should be incorporated into building codes and be considered in individual approvals.  Normal residential construction 
can be expected to provide an NLR of 20 dB; thus the reduction requirements are often stated as 5, 10, or 15 dB over standard construction 
and normally assume mechanical ventilation and closed windows year-round.  However, the use of NLR criteria will not eliminate outdoor 
noise problems. 
2.  Measures to achieve NLR 25 dB 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. 
3.  Measures to achieve NLR 30 dB 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. 
4.  Measures to achieve NLR 35 dB 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. 
5.  Land-use compatible provided special sound reinforcement systems are installed. 
6.  Residential buildings require an NLR of 25. 
7.  Residential buildings require an NLR of 30. 
8.  Residential buildings not permitted. 
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2.0 NOISE EFFECTS  
The discussion in Section 1.3 presents the global effect of noise on communities.  The following sections 
describe particular noise effects. 

2.1 HEARING LOSS  
Noise-induced hearing loss is probably the best defined of the potential effects of human exposure to 
excessive noise.  Federal workplace standards for protection from hearing loss allow a time-average 
level of 90 dB over an 8-hour work period, or 85 dB averaged over a 16-hour period.  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 suggests a time-average sound level 
of 70 dB over a 24-hour period (USEPA 1974).  Since it is unlikely that airport neighbors will remain 
outside their homes 24 hours per day for extended periods of time, there is little possibility of hearing 
loss below a DNL of 75 dB, and this level is extremely conservative. 

2.2 NONAUDITORY HEALTH EFFECTS  
Nonauditory health effects of long-term noise exposure, where noise may act as a risk factor, have not 
been found to occur at levels below those protective against noise-induced hearing loss, described 
above.  Most studies attempting to clarify such health effects have found that noise exposure levels 
established for hearing protection will also protect against any potential nonauditory health effects, at 
least in workplace conditions.  The best scientific summary of these findings is contained in the lead 
paper at the National Institutes of Health Conference on Noise and Hearing Loss, held on January 22–24, 
1990, in Washington, D.C., which states “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 eight-hour day)” 
(von Gierke 1990; parenthetical wording added for clarification).  At the International Congress (1988) 
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, it can be concluded 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. 

Although these findings were directed specifically at noise effects in the work place, 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 which purport to find such health effects use time-average noise levels of 75 dB and higher 
for their research. 

For example, in an often-quoted paper, two University of California at Los Angeles researchers found a 
relation 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 (Meecham and Shaw 1979).  Nevertheless, three other 
University of California at Los Angeles professors analyzed those same data and found no relation 
between noise exposure and mortality rates (Frerichs et al. 1980). 
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As a second example, two other University of California at Los Angeles researchers used this same 
population near Los Angeles International Airport to show a higher rate of birth defects during the 
period of 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 United States Centers for Disease Control 
performed a more thorough study of populations near Atlanta’s Hartsfield International Airport for 1970 
to 1972 and found no relation in their study of 17 identified categories of birth defects to aircraft noise 
levels above 65 dB (Edmonds et al. 1979). 

A recent review of health effects, prepared by a Committee of the Health Council of The Netherlands 
(Committee of the Health Council of the Netherlands 1996), analyzed currently available published 
information on this topic.  The committee concluded that the threshold for possible long-term health 
effects was a 16-hour (6:00 a.m. to 10:00 p.m.) Leq of 70 dB.  Projecting this to 24 hours and applying the 
10 dB nighttime penalty used with DNL, this corresponds to DNL of about 75 dB.  The study also affirmed 
the risk threshold for hearing loss, as discussed earlier. 

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 disorder, increased stress, increases in admissions to mental 
hospitals, and adverse affects on pregnant women and the unborn fetus (Harris 1997). 

2.3 ANNOYANCE  
The primary effect of aircraft noise on exposed communities is one of annoyance.  Noise annoyance is 
defined by the USEPA as any negative subjective reaction on the part of an individual or group (USEPA 
1974).  As noted in the discussion of DNL above, community annoyance is best measured by that metric. 

Because the USEPA Levels Document (USEPA 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 and technical 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 (Federal Interagency Committee on Noise 
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.   

In this analysis, no specific threshold is used.  The noise in the affected environment is evaluated on the 
basis of the information presented in this appendix and in the body of the environmental analysis.   

Community annoyance from sonic booms is based on CDNL, as discussed in Section 1.3.  These effects 
are implicitly included in the “equivalent annoyance” CDNL values in Table I-3, since those were 
developed from actual community noise impact. 
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2.4 SPEECH INTERFERENCE  
Speech interference associated with aircraft noise is a primary cause of annoyance to individuals on the 
ground.  The disruption of routine activities in the home, 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.  Research has shown that the use of the SEL metric 
will measure speech interference successfully, and that a SEL exceeding 65 dB will begin to interfere 
with speech communication. 

2.5 SLEEP INTERFERENCE  
Sleep interference 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 interference 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.  A 
recent 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 the recent studies, so a conservative approach should be 
taken in judging sleep interference.  Based on older data, the USEPA identified an indoor DNL of 45 dB as 
necessary to protect against sleep interference (USEPA 1974).  Assuming a very conservative structural 
noise insulation 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 I-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. 
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Figure I-4.  Probability of Arousal or Behavioral Awakening in Terms of 
Sound Exposure Level 
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2.6 NOISE EFFECTS ON DOMESTIC ANIMALS AND WILDLIFE  
Animal species differ greatly in their responses to noise.  Each species has adapted, physically and 
behaviorally, to fill its ecological role in nature, and its hearing ability usually reflects that role.  Animals 
rely on their hearing to avoid predators, obtain food, and communicate with and attract other members 
of their species.  Aircraft noise may mask or interfere with these functions.  Secondary effects may 
include nonauditory effects similar to those exhibited by humans:  stress, hypertension, and other 
nervous disorders.  Tertiary effects may include interference with mating and resultant population 
declines. 

2.7 NOISE EFFECTS ON STRUCTURES  

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 (National Research Council/National Academy of Sciences 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. 

SONIC BOOMS  
Sonic booms are commonly associated with structural damage.  Most damage claims are for brittle 
objects, such as glass and plaster.  Table I-5 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 1990) 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. 
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Table I-5.  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 

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. 

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. 
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2.8 NOISE EFFECTS ON TERRAIN  

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 effects, and it is considered improbable that such effects will result from routine, 
subsonic aircraft operations. 

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. 

2.9 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.  Again, 
there are few scientific studies of such effects to provide guidance for their assessment. 

One study involved the measurements of sound levels and structural vibration levels in a superbly 
restored plantation house, originally built in 1795, and now situated approximately 1,500 feet from the 
centerline at the departure end of Runway 19L at Washington Dulles International Airport.  These 
measurements were made in connection with the proposed scheduled operation of the supersonic 
Concorde airplane at Dulles (Wesler 1977).  There was special concern for the building’s windows, since 
roughly half of the 324 panes were original.  No instances of structural damage were found.  
Interestingly, despite the high levels of noise during Concorde takeoffs, the induced structural vibration 
levels were actually less than those induced by touring groups and vacuum cleaning within the building 
itself. 

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. 

3.0 NOISE MODELING  

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 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 LAmax as a function of speed and power setting for aircraft in straight flight. 
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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 LAmax for various flight altitudes and lateral offsets from a ground receiver position. 

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 I-5 shows the generation and evolution of a sonic boom N-wave under the aircraft.  
Figure I-6 shows the sonic boom pattern for an aircraft in steady supersonic flight.  The boom forms a 
cone that is said to sweep out a “carpet” under the flight track.  

 

 

Figure I-5.  Sonic Boom Generation and Evolution to N-Wave 
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Figure I-6.  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 I-7 illustrates 
the complexity of a nominal full mission. 

 

Figure I-7.  Complex Sonic Boom Pattern for Full Mission 
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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 I-8 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 I-9 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. 

 
Figure I-8.  Supersonic Flight Tracks in Supersonic 

Air Combat Training Airspace 
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Figure I-9.  Elliptical CDNL Contours in Supersonic 
Air Combat Training Airspace 

 

4.0 DETAILED NOISE ANALYSIS RESULTS 
Table I-6 expands on Table 4.2-5 in the body of the document.  The frequency of events exceeding 
stated thresholds under baseline conditions is compared to the frequency of events under the proposed 
Modified Alternative A.  In addition, a 95 dB  threshold is included to show the frequency of overflights 
at higher noise levels.  

Table I-7 compares the number of days between noise events under baseline conditions and under the 
proposed Modified Alternative A.  Under the proposed Modified Alternative A,  overflights of 65 dB SEL 
would occur as frequently as every other day, to once every 19 days.  Overflights of 105 dB SEL would 
occur rarely under the proposed Modified Alternative A. 

Table I-8 expands on Table 4.2-7 in the Chapter 4 of the document.  The frequency of events under 
baseline conditions is compared to the frequency of events under the proposed Modified Alternative A 
using the Maximum Sound Level (Lmax) noise metric.  The Lmax noise metric is used to further clarify 
effects of noise on different types of community annoyance. 

Table I-9 compares the number of days between noise events under baseline conditions and under the 
proposed Modified Alternative A using the Lmax noise metric. 
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Table I-6. Average Frequency of Military Aircraft Noise Events at Varying Noise Thresholds (in dB SEL) 
at Selected Representative Noise-Sensitive Locations1 Under Modified Alternative A (Page 1 of 2) 

ID# General Description 
Baseline 
Airspace 

Baseline Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

1 Inyan Kara Mountain 
Gateway 
ATCAA 

0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

2 
Devils Tower National 

Monument 2 
Gateway 
ATCAA 

0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.47862 0.20488 0.00000 0.00000 

3 
Little Bighorn Battlefield 

National Monument 3 
None n/a n/a n/a n/a 

PR-1C 
MOA/ATCAA 

0.19267 0.11854 0.02837 0.00000 

4 Bear Butte None n/a n/a n/a n/a 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

5 
Thunder Basin National Forest 

(northern section) 
None n/a n/a n/a n/a 

PR-2 
MOA/ATCAA 

0.45839 0.23939 0.01257 0.00452 

6 
Thunder Basin National Forest 

(southern section) 
Gateway 
ATCAA 

0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

7 Black Hills National Forest 
Gateway 
ATCAA 

0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

8 
Custer National Forest (western 

section) 
None n/a n/a n/a n/a 

PR-1D 
MOA/ATCAA 

1.3000 0.64000 0.25700 0.0040 

9 
Custer National Forest (central 

section) 
Powder River 

A 
0.63323 0.23886 0.03067 0.00000 

PR-2 
MOA/ATCAA 

0.45829 0.23939 0.01257 0.00452 

10 
Custer National Forest 
(southeastern section) 

none n/a n/a n/a n/a 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

11 
Little Missouri National 

Grassland 
none n/a n/a n/a n/a 

PR-3 
MOA/ATCAA 

0.30563 0.15976 0.01242 0.00342 

12 Grand River National Grassland none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

13 
Crow Native American 

Reservation (Crow Agency, MT) 
none n/a n/a n/a n/a 

PR-1C 
MOA/ATCAA 

0.12065 0.06652 0.00601 0.00239 

14 
Northern Cheyenne Native 

American Reservation (Lame 
Deer, MT) 

none n/a n/a n/a n/a 
PR-1D 

MOA/ATCAA 
0.30000 0.19000 0.00100 0.00000 
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Table I-6. Average Frequency of Military Aircraft Noise Events at Varying Noise Thresholds (in dB SEL) 
at Selected Representative Noise-Sensitive Locations1 Under Modified Alternative A (Page 2 of 2) 

ID# General Description Baseline Airspace 

Baseline Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

15 
Standing Rock Native 
American Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

16 
Cheyenne River Native 
American Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

17 Hardin, MT none n/a n/a n/a n/a 
PR-1A 

MOA/ATCAA 
0.12480 0.05755 0.00965 0.00388 

18 Colstrip, MT none n/a n/a n/a n/a 
PR-1B 

MOA/ATCAA 
0.48180 0.26711 0.02767 0.01172 

19 Broadus, MT 4 
Powder River A 

MOA 
0.73111 0.29312 0.05655 0.02117 

PR-2 
MOA/ATCAA 

0.55493 0.30235 0.03281 0.013890 

20 Ekalaka, MT none n/a n/a n/a n/a 
PR-2 

MOA/ATCAA 
0.62127 0.33747 0.03712 0.01389 

21 Baker, MT none n/a n/a n/a n/a 
PR-3 

MOA/ATCAA 
0.30171 0.15834 0.01120 0.00158 

22 Elgin, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

23 Bowman, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

24 Bison, SD none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.36685 0.19403 0.01838 0.00000 

25 Buffalo, SD none n/a n/a n/a n/a 
Gap B 

MOA/ATCAA 
0.05334 0.02723 0.00161 0.00061 

26 Sundance, WY Gateway ATCAA 0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

27 Belle Fourche, SD Gateway ATCAA 0.44607 0.14885 0.00000 0.00000 
Gateway 

West ATCAA 
0.26183 0.14830 0.00000 0.00000 

Notes: 
1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the designated areas that are near the center of proposed airspace units. 
2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL. 
3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 feet AGL. 
4. Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL. 
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Table I-7.  Number of Days between Events at Varying Sound Exposure Levels (SEL) Thresholds (Page 1 of 2) 

ID # General Description 
Baseline 
Airspace 

Baseline # Events Per Day Exceeding 
Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 95 dB SEL 

1 Inyan Kara Mountain 
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

2 
Devils Tower National 

Monument  
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
2.09 4.88 rare1 rare1 

3 
Little Bighorn Battlefield 

National Monument  
None n/a n/a n/a n/a 

PR-1C 
MOA/ATCAA 

5.19 8.44 35.25 rare1 

4 Bear Butte None n/a n/a n/a n/a 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

5 
Thunder Basin National Forest 

(northern section) 
None n/a n/a n/a n/a 

PR-2 
MOA/ATCAA 

2.18 4.18 79.57 221.15 

6 
Thunder Basin National Forest 

(southern section) 
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

7 Black Hills National Forest 
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

8 
Custer National Forest 

(western section) 
None n/a n/a n/a n/a 

PR-1D 
MOA/ATCAA 

0.80 1.60 3.90 243.30 

9 
Custer National Forest (central 

section) 
Powder 
River A 

1.58 4.19 32.61 rare1 
PR-2 

MOA/ATCAA 
2.18 4.18 79.57 221.15 

10 
Custer National Forest 
(southeastern section) 

none n/a n/a n/a n/a 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

11 
Little Missouri National 

Grassland 
none n/a n/a n/a n/a 

PR-3 
MOA/ATCAA 

3.27 6.26 80.52 291.99 

12 Grand River National Grassland none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
2.73 5.15 54.41 rare1 

13 
Crow Native American 

Reservation (Crow Agency, MT) 
none n/a n/a n/a n/a 

PR-1C 
MOA/ATCAA 

8.29 15.03 166.39 418.52 
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Table I-7.  Number of Days between Events at Varying Sound Exposure Levels (SEL) Thresholds (Page 2 of 2) 

ID # General Description 
Baseline 
Airspace 

Baseline # Events Per Day Exceeding 
Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 

95 dB 
SEL 

65 dB 
SEL 

75 dB 
SEL 

85 dB 
SEL 95 dB SEL 

14 
Northern Cheyenne Native 

American Reservation (Lame 
Deer, MT) 

none n/a n/a n/a n/a 
PR-1D 

MOA/ATCAA 
3.3 5.3 961.5 rare1 

15 
Standing Rock Native American 

Reservation 
none n/a n/a n/a n/a 

PR-4 
MOA/ATCAA 

2.73 5.15 54.41 rare1 

16 
Cheyenne River Native 
American Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
2.73 5.15 54.41 rare1 

17 Hardin, MT none n/a n/a n/a n/a 
PR-1A 

MOA/ATCAA 
8.01 17.38 103.63 258.05 

18 Colstrip, MT none n/a n/a n/a n/a 
PR-1B 

MOA/ATCAA 
2.08 3.74 36.14 85.32 

19 Broadus, MT  
Powder 
River A 
MOA 

1.37 3.41 17.68 47.23 
PR-2 

MOA/ATCAA 
1.80 3.31 30.48 71.97 

20 Ekalaka, MT none n/a n/a n/a n/a 
PR-2 

MOA/ATCAA 
1.16 2.96 26.94 71.97 

21 Baker, MT none n/a n/a n/a n/a 
PR-3 

MOA/ATCAA 
3.31 6.32 89.32 631.71 

22 Elgin, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
2.73 5.15 54.41 rare1 

23 Bowman, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
2.73 5.15 54.41 rare1 

24 Bison, SD none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
2.73 5.15 54.41 rare1 

25 Buffalo, SD none n/a n/a n/a n/a 
Gap B 

MOA/ATCAA 
18.75 36.73 619.77 1,630.26 

26 Sundance, WY 
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

27 Belle Fourche, SD 
Gateway 
ATCAA 

2.24 6.72 rare1 rare1 
Gateway West 

ATCAA 
3.82 6.74 rare1 rare1 

1. Overflight occurrences described as rare may happen less frequently than once every 100,000 days.  
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Table I-8.  Average Frequency of Military Aircraft Noise Events at Varying Noise Thresholds (in dB Lmax) 
at Selected Representative Noise-Sensitive Locations1 Under Modified Alternative A (Page 1 of 2) 

ID# General Description 
Baseline 
Airspace 

Baseline Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

95 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

95 dB 
Lmax 

1 Inyan Kara Mountain Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

2 
Devils Tower National 

Monument 2 
Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 

Gateway 
West ATCAA 

0.00000 0.00000 0.00000 0.00000 

3 
Little Bighorn Battlefield 

National Monument 3 
None n/a n/a n/a n/a 

PR-1C 
MOA/ATCAA 

0.10392 0.10336 0.00770 0.00000 

4 Bear Butte None n/a n/a n/a n/a 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

5 
Thunder Basin National Forest 

(northern section) 
None n/a n/a n/a n/a 

PR-2 
MOA/ATCAA 

0.19139 0.01821 0.00537 0.00205 

6 
Thunder Basin National Forest 

(southern section) 
Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 

Gateway 
West ATCAA 

0.10825 0.00000 0.00000 0.00000 

7 Black Hills National Forest Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

8 
Custer National Forest 

(western section) 
None n/a n/a n/a n/a 

PR-1D 
MOA/ATCAA 

0.60000 0.24000 0.00500 0.00190 

9 
Custer National Forest (central 

section) 
Powder River A 0.10896 0.05541 0.01528 0.00637 

PR-2 
MOA/ATCAA 

0.19139 0.01821 0.00537 0.00205 

10 
Custer National Forest 
(southeastern section) 

none n/a n/a n/a n/a 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

11 
Little Missouri National 

Grassland 
none n/a n/a n/a n/a 

PR-3 
MOA/ATCAA 

0.13011 0.01705 0.00399 0.00155 

12 
Grand River National 

Grassland 
none n/a n/a n/a n/a 

PR-4 
MOA/ATCAA 

0.14704 0.02042 0.00000 0.00000 

13 
Crow Native American 

Reservation (Crow Agency, 
MT) 

none n/a n/a n/a n/a 
PR-1C 

MOA/ATCAA 
0.05839 0.00892 0.00265 0.00103 

14 
Northern Cheyenne Native 

American Reservation (Lame 
Deer, MT) 

none n/a n/a n/a n/a 
PR-1D 

MOA/ATCAA 
0.10000 0.00100 0.00000 0.00000 
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Table I-8.  Average Frequency of Military Aircraft Noise Events at Varying Noise Thresholds (in dB Lmax) 
at Selected Representative Noise-Sensitive Locations1 Under Modified Alternative A (Page 2 of 2) 

ID# General Description 
Baseline 
Airspace 

Baseline Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

Proposed 
Airspace 

Proposed Number of Events Per Day 
Exceeding Threshold in Avoidance Area 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

95 dB 
Lmax 

65 dB 
Lmax 

75 dB 
Lmax 

85 dB 
Lmax 

95 dB 
Lmax 

15 
Standing Rock Native 
American Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.14704 0.02042 0.00000 0.00000 

16 
Cheyenne River Native 
American Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.14704 0.02042 0.00000 0.00000 

17 Hardin, MT none n/a n/a n/a n/a 
PR-1A 

MOA/ATCAA 
0.05628 0.01440 0.02598 0.00965 

18 Colstrip, MT none n/a n/a n/a n/a 
PR-1B 

MOA/ATCAA 
0.22734 0.03801 0.01653 0.00619 

19 Broadus, MT 4 
Powder River A 

MOA 
0.16515 0.07461 0.02878 0.01160 

PR-2 
MOA/ATCAA 

0.25890 0.04558 0.02019 0.00738 

20 Ekalaka, MT none n/a n/a n/a n/a 
PR-2 

MOA/ATCAA 
0.29059 0.05145 0.02280 0.00826 

21 Baker, MT none n/a n/a n/a n/a 
PR-3 

MOA/ATCAA 
0.13047 0.01860 0.00297 0.00315 

22 Elgin, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.14704 0.02042 0.00000 0.00000 

23 Bowman, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.14704 0.02042 0.00000 0.00000 

24 Bison, SD none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
0.14704 0.02042 0.00000 0.00000 

25 Buffalo, SD none n/a n/a n/a n/a 
Gap B 

MOA/ATCAA 
0.02278 0.00230 0.00072 0.00027 

26 Sundance, WY Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

27 Belle Fourche, SD Gateway ATCAA 0.00000 0.00000 0.00000 0.00000 
Gateway 

West ATCAA 
0.10825 0.00000 0.00000 0.00000 

Notes: 
1. Because several of the listed noise-sensitive areas are very large, locations were selected from within the designated areas that are near the center of proposed airspace 
units. 
2. Devils Tower National Monument published aircraft avoidance area is 5 NM horizontally and 18,000 feet AGL. 
3. Little Bighorn Battlefield National Monument published aircraft avoidance area is 0.75 NM horizontally and 2,000 feet AGL. 
4. Broadus, MT published aircraft avoidance area is 3 NM horizontally and 1,500 feet AGL. 
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  Table I-9.  Number of Days between Overflight Events at Varying Maximum Sounds Level (Lmax) 
Thresholds (Page 1 of 3) 

ID # 
General 

 Description 
Baseline 
Airspace 

Baseline # Events Per Day Exceeding 
Threshold in Avoidance Area 

Proposed Airspace 

Proposed Number of Events Per Day Exceeding 
Threshold in Avoidance Area 

65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 

1 
Inyan Kara 
Mountain 

Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

2 
Devils Tower 

National 
Monument  

Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
rare1 rare1 rare1 rare1 

3 
Little Bighorn 

Battlefield National 
Monument  

None n/a n/a n/a n/a 
PR-1C 

MOA/ATCAA 
9.62 9.68 129.95 rare1 

4 Bear Butte None n/a n/a n/a n/a 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

5 
Thunder Basin 
National Forest 

(northern section) 
None n/a n/a n/a n/a 

PR-2 
MOA/ATCAA 

5.22 54.93 186.08 487.04 

6 
Thunder Basin 
National Forest 

(southern section) 

Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

7 
Black Hills National 

Forest 
Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

8 
Custer National 
Forest (western 

section) 
None n/a n/a n/a n/a 

PR-1D 
MOA/ATCAA 

1.70 4.20 209.20 537.60 

9 
Custer National 
Forest (central 

section) 

Powder 
River A 

9.18 18.05 65.46 156.93 
PR-2 

MOA/ATCAA 
5.22 54.93 186.08 487.04 

10 

Custer National 
Forest 

(southeastern 
section) 

none n/a n/a n/a n/a 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

11 
Little Missouri 

National Grassland 
none n/a n/a n/a n/a 

PR-3 
MOA/ATCAA 

7.69 58.65 250.38 646.04 
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Table I-9.  Number of Days between Overflight Events at Varying Maximum Sounds Level (Lmax) 
Thresholds (Page 2 of 3) 

ID # 
General 

 Description 
Baseline 
Airspace 

Baseline # Events Per Day Exceeding 
Threshold in Avoidance Area 

Proposed Airspace 

Proposed Number of Events Per Day Exceeding 
Threshold in Avoidance Area 

65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 

12 
Grand River 

National Grassland 
none n/a n/a n/a n/a 

PR-4 
MOA/ATCAA 

6.80 48.97 rare1 rare1 

13 

Crow Native 
American 

Reservation (Crow 
Agency, MT) 

none n/a n/a n/a n/a 
PR-1C 

MOA/ATCAA 
17.13 112.11 377.29 973.99 

14 

Northern Cheyenne 
Native American 

Reservation (Lame 
Deer, MT) 

none n/a n/a n/a n/a 
PR-1D 

MOA/ATCAA 
10.0 869.6 rare1 rare1 

15 
Standing Rock 

Native American 
Reservation 

none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
6.80 48.97 rare1 rare1 

16 
Cheyenne River 
Native American 

Reservation 
none n/a n/a n/a n/a 

PR-4 
MOA/ATCAA 

6.80 48.97 rare1 rare1 

17 Hardin, MT none n/a n/a n/a n/a 
PR-1A 

MOA/ATCAA 
17.77 69.44 38.49 103.63 

18 Colstrip, MT none n/a n/a n/a n/a 
PR-1B 

MOA/ATCAA 
4.40 26.31 60.50 161.52 

19 Broadus, MT  
Powder 
River A 
MOA 

6.06 13.40 34.75 86.22 
PR-2 

MOA/ATCAA 
3.86 21.94 49.52 135.58 

20 Ekalaka, MT none n/a n/a n/a n/a 
PR-2 

MOA/ATCAA 
3.44 19.44 43.87 121.08 

21 Baker, MT none n/a n/a n/a n/a 
PR-3 

MOA/ATCAA 
7.66 53.77 336.92 317.06 

22 Elgin, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
6.80 48.97 rare1 rare1 
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Table I-9.  Number of Days between Overflight Events at Varying Maximum Sounds Level (Lmax) 
Thresholds (Page 3 of 3) 

ID # 
General 

 Description 
Baseline 
Airspace 

Baseline # Events Per Day Exceeding 
Threshold in Avoidance Area 

Proposed Airspace 

Proposed Number of Events Per Day Exceeding 
Threshold in Avoidance Area 

65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 65 dB Lmax 75 dB Lmax 85 dB Lmax 95 dB Lmax 

23 Bowman, ND none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
6.80 48.97 rare1 rare1 

24 Bison, SD none n/a n/a n/a n/a 
PR-4 

MOA/ATCAA 
6.80 48.97 rare1 rare1 

25 Buffalo, SD none n/a n/a n/a n/a 
Gap B 

MOA/ATCAA 
43.90 434.54 1,398.21 3,665.69 

26 Sundance, WY 
Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

27 Belle Fourche, SD 
Gateway 
ATCAA 

rare1 rare1 rare1 rare1 
Gateway West 

ATCAA 
9.24 rare1 rare1 rare1 

1.  Overflight occurrences described as rare may happen less frequently than once every 100,000 days.  
2.  In using MRNMAP2 to calculate time-average sound levels for airspaces, the reliability of the results varies at lower levels (below 55 dB). This arises from the increasing 

variability of individual aircraft sound levels at the longer distances due to atmospheric effects on sound propagation and to the presence of other sources of noise. Also, 
when flight activity is infrequent, the time-averaged sound levels are generated by only a few individual aircraft noise events, which may not be statistically representative 
of the given aircraft modeled.  These infrequent operations modeled in MRNMAP2 may result in frequency anomalies at some noise level thresholds.   
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 Subject:  CHANGE 2 TO OBSTRUCTION   Date:  2/1/07 AC No.: 70/7460-1K 
                 MARKING AND LIGHTING Initiated by: AJR-33 Change: 2 
 
 
1. PURPOSE.  This change amends the Federal Aviation Administration’s standards 

for marking and lighting structures to promote aviation safety.  The change number 
and date of the change material are located at the top of the page. 

 
2. EFFECTIVE DATE.  This change is effective February 1, 2007. 
 
3. EXPLANATION OF CHANGES. 
 

a. Table of Contents.  Change pages i through iii. 
 
b. Page 1. Paragraph 1.  Reporting Requirements.  Incorporated the word “Title” 

in reference to the 14 Code of Federal Regulations (14 CFR part 77).  FAA 
Regional Air Traffic Division office to read Obstruction Evaluation service 
(OES).  FAA website to read http://oeaaa.faa.gov. 

 
c. Page 1. Paragraph 4.  Supplemental Notice Requirement (subpart b). FAA 

Regional Air Traffic Division office to read OES. 
 

d. Page 1. Paragraph 5.  Modifications and Deviations (subpart a).  FAA 
Regional Air Traffic Division office to read OES. 

 
e. Page 1. Paragraph 5.  Modifications and Deviations (subpart c).  FAA 

Regional office to read OES. 
 

f. Page 2. Paragraph 5.  Modifications and Deviations (subpart d).  Removed 
period to create one sentence.   

 
g. Page 2. Paragraph 7.  Metric Units.  And to read however. 

 
h. Page 3. Paragraph 23.  Light Failure Notification (subpart b).  Nearest to read 

appropriate.  FAA’s website to read web.  Website www.faa.gov/ats/ata/ata400 
to read http://www.afss.com. 

 
i. Page 4. Paragraph 24.  Notification of Restoration.  Removed AFSS. 

 
j. Page 5. Paragraph 32.  Paint Standards.  Removed a comma after “Since”. 

 
k. Page 5. Paragraph 33.  Paint Patterns (subpart d.  Alternate Bands).  

Removed number 6.  Number 7 to read number 6. 
 

l. Page 9. Paragraph 41.  Standards.  TASC to read OTS.  SVC-121.23 to read  
  M-30. 
 

J-2

http://oeaaa.faa.gov/
http://oeaaa.faa.gov/
http://www.faa.gov/ats/ata/ata400
http://www.faa.gov/ats/ata/ata400
http://www.afss.com/
http://www.afss.com/
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m. Page 14. Paragraph 55.  Wind Turbine Structures.  Removed.  The paragraph 
numbers that follow have been changed accordingly. 

 
n. Page 18. Paragraph 65.  Wind Turbine Structures.  Removed.  The paragraph 

numbers that follow have been changed accordingly. 
 

o. Page 20. Paragraph 77.  Radio and Television Towers and Similar Skeletal 
Structures.  Excluding to read including.   

  
p. Page 23. Paragraph 85.  Wind Turbine Structures.  Removed.  The paragraph 

number that follows has been changed accordingly.   
 
q. Page 33-34. Chapter 13.  Marking and Lighting Wind Turbine Farms.  

Added. 
 

r. Page A1-3. Appendix 1.  Verbiage removed under first structure. 
 

 
Nancy B. Kalinowski 
Director, System Operations Airspace and Aeronautical Information Management 
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CHAPTER 1.  ADMINISTRATIVE AND GENERAL PROCEDURES 

1.  REPORTING REQUIREMENTS 
A sponsor proposing any type of construction or 

alteration of a structure that may affect the National 
Airspace System (NAS) is required under the 
provisions of Title 14 Code of Federal Regulations 
(14 CFR part 77) to notify the FAA by completing 
the Notice of Proposed Construction or Alteration 
form (FAA Form 7460-1).  The form should be sent 
to the Obstruction Evaluation service (OES).  Copies 
of FAA Form 7460-1 may be obtained from OES, 
Airports District Office or FAA Website at 
http://oeaaa.faa.gov.  

2. PRECONSTRUCTION NOTICE  
The notice must be submitted: 

a. At least 30 days prior to the date of proposed 
construction or alteration is to begin.  

b. On or before the date an application for a 
construction permit is filed with the Federal 
Communications Commission (FCC).  (The FCC 
advises its applicants to file with the FAA well in 
advance of the 30-day period in order to expedite 
FCC processing.) 

3. FAA ACKNOWLEDGEMENT  
The FAA will acknowledge, in writing, receipt of 
each FAA Form 7460-1 notice received. 

4.  SUPPLEMENTAL NOTICE REQUIREMENT 
a. If required, the FAA will include a FAA Form 

7460-2, Notice of Actual Construction or Alteration, 
with a determination.  

b. FAA Form 7460-2 Part 1 is to be completed and 
sent to the FAA at least 48 hours prior to starting the 
actual construction or alteration of a structure.  
Additionally, Part 2 shall be submitted no later than 5 
days after the structure has reached its greatest 
height.  The form should be sent to the OES. 

c. In addition, supplemental notice shall be 
submitted upon abandonment of construction. 

d. Letters are acceptable in cases where the 
construction/alteration is temporary or a proposal is 
abandoned.  This notification process is designed to 
permit the FAA the necessary time to change affected 
procedures and/or minimum flight altitudes, and to 
otherwise alert airmen of the structure’s presence. 

Note- 
NOTIFICATION AS REQUIRED IN THE DETERMINATION IS 
CRITICAL TO AVIATION SAFETY.  

5.  MODIFICATIONS AND DEVIATIONS 
a. Requests for modification or deviation from the 

standards outlined in this AC must be submitted to 
the OES.  The sponsor is responsible for adhering to 
approved marking and/or lighting limitations, and/or 
recommendations given, and should notify the FAA 
and FCC (for those structures regulated by the FCC) 
prior to removal of marking and/or lighting.  A 
request received after a determination is issued may 
require a new study and could result in a new 
determination. 

b. Modifications.  Modifications will be based on 
whether or not they impact aviation safety.  Examples 
of modifications that may be considered: 

1. Marking and/or Lighting Only a Portion of 
an Object.  The object may be so located with respect 
to other objects or terrain that only a portion of it 
needs to be marked or lighted. 

2. No Marking and/or Lighting.  The object 
may be so located with respect to other objects or 
terrain, removed from the general flow of air traffic, 
or may be so conspicuous by its shape, size, or color 
that marking or lighting would serve no useful 
purpose. 

3. Voluntary Marking and/or Lighting.  The 
object may be so located with respect to other objects 
or terrain that the sponsor feels increased conspicuity 
would better serve aviation safety.  Sponsors who 
desire to voluntarily mark and/or light their structure 
should request the proper marking and/or lighting 
from the FAA to ensure no aviation safety issues are 
impacted. 

4. Marking or Lighting an Object in 
Accordance with the Standards for an Object of 
Greater Height or Size.  The object may present such 
an extraordinary hazard potential that higher 
standards may be recommended for increased 
conspicuity to ensure the safety to air navigation.   

c. Deviations.  The OES conducts an aeronautical 
study of the proposed deviation(s) and forwards its 
recommendation to FAA headquarters in 
Washington, DC, for final approval. Examples of 
deviations that may be considered: 

AC 70/7460-1K CHG 22/1/07 

1. Colors of objects. 

2. Dimensions of color bands or rectangles. 

3. Colors/types of lights. 

4. Basic signals and intensity of lighting. 
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5. Night/day lighting combinations. 

6. Flash rate. 

d. The FAA strongly recommends that owners 
become familiar with the different types of lighting 
systems and to specifically request the type of 
lighting system desired when submitting FAA Form 
7460-1.  (This request should be noted in “item 2.D” 
of the FAA form.)  Information on these systems can 
be found in Chapter 12, Table 4 of this AC.  While 
the FAA will make every effort to accommodate the 
structure sponsor’s request, sponsors should also 
request information from system manufacturers in 
order to determine which system best meets their 
needs based on purpose, installation, and 
maintenance costs.  

6.  ADDITIONAL NOTIFICATION 
Sponsors are reminded that any change to the 
submitted information on which the FAA has based 
its determination, including modification, deviation  

or optional upgrade to white lighting on structures 
which are regulated by the FCC, must also be filed 
with the FCC prior to making the change for proper 

authorization and annotations of obstruction marking 
and lighting.  These structures will be subject to 
inspection and enforcement of marking and lighting 
requirements by the FCC.  FCC Forms and Bulletins 
can be obtained from the FCC’s National Call Center 
at 1-888-CALL-FCC (1-888-225-5322).  Upon 
completion of the actual change, notify the 
Aeronautical Charting office at: 
 
NOAA/NOS 

Aeronautical Charting Division 

Station 5601, N/ACC113 

1305 East-West Highway 

Silver Spring, MD 20910-3233 
 
7. METRIC UNITS 
To promote an orderly transition to metric units, 
sponsors should include both English and metric (SI 
units) dimensions.  The metric conversions may not 
be exact equivalents, however, until there is an 
official changeover to the metric system, the English 
dimensions will govern. 
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CHAPTER 2. GENERAL

20.  STRUCTURES TO BE MARKED AND 
LIGHTED 
Any temporary or permanent structure, including all 
appurtenances, that exceeds an overall height of 200 
feet (61m) above ground level (AGL) or exceeds any 
obstruction standard contained in 14 CFR part 77, 
should normally be marked and/or lighted.  However, 
an FAA aeronautical study may reveal that the 
absence of marking and/or lighting will not impair 
aviation safety.  Conversely, the object may present 
such an extraordinary hazard potential that higher 
standards may be recommended for increased 
conspicuity to ensure safety to air navigation.  
Normally outside commercial lighting is not 
considered sufficient reason to omit recommended 
marking and/or lighting.  Recommendations on 
marking and/or lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 
The FAA may also recommend marking and/or 
lighting a structure that does not exceed 200 (61m) 
feet AGL or 14 CFR part 77 standards because of its 
particular location.  
21.   GUYED STRUCTURES 
The guys of a 2,000-foot (610m) skeletal tower are 
anchored from 1,600 feet (488m) to 2,000 feet 
(610m) from the base of the structure.  This places a 
portion of the guys 1,500 feet (458m) from the tower 
at a height of between 125 feet (38m) to 500 feet 
(153m) AGL. 14 CFR part 91, section 119, requires 
pilots, when operating over other than congested 
areas, to remain at least 500 feet (153m) from man-
made structures.  Therefore, the tower must be 
cleared by 2,000 feet (610m) horizontally to avoid all 
guy wires.  Properly maintained marking and lighting 
are important for increased conspicuity since the guys 
of a structure are difficult to see until aircraft are 
dangerously close. 
22.  MARKING AND LIGHTING EQUIPMENT   
Considerable effort and research have been expended 
in determining the minimum marking and lighting 
systems or quality of materials that will produce an 
acceptable level of safety to air navigation.  The FAA 
will recommend the use of only those marking and 
lighting systems that meet established technical 
standards.  While additional lights may be desirable  

to identify an obstruction to air navigation and may, 
on occasion be recommended, the FAA will 
recommend minimum standards in the interest of 
safety, economy, and related concerns.  Therefore, to 
provide an adequate level of safety, obstruction 
lighting systems should be installed, operated, and 
maintained in accordance with the recommended 
standards herein. 
23.  LIGHT FAILURE NOTIFICATION 

a. Sponsors should keep in mind that conspicuity is 
achieved only when all recommended lights are 
working.  Partial equipment outages decrease the 
margin of safety.  Any outage should be corrected as 
soon as possible.  Failure of a steady burning side or 
intermediate light should be corrected as soon as 
possible, but notification is not required.  

b. Any failure or malfunction that lasts more than 
thirty (30) minutes and affects a top light or flashing 
obstruction light, regardless of its position, should be 
reported immediately to the appropriate flight service 
station (FSS) so a Notice to Airmen (NOTAM) can 
be issued.  Toll-free numbers for FSS are listed in 
most telephone books or on the web at 
http://www.afss.com.  This report should contain the 
following information: 

AC 70/7460-1K CHG 2 2/1/07 

1. Name of persons or organizations reporting 
light failures including any title, address, and 
telephone number. 

2. The type of structure. 

3. Location of structure (including latitude and 
longitude, if known, prominent structures, landmarks, 
etc.). 

4. Height of structure above ground level 
(AGL)/above mean sea level (AMSL), if known. 

5. A return to service date. 

6. FCC Antenna Registration Number (for 
structures that are regulated by the FCC). 

Note- 
1. When the primary lamp in a double obstruction light fails, and the 
secondary lamp comes on, no report is required. However, when one of 
the lamps in an incandescent L-864 flashing red beacon fails, it should be 
reported. 
 
2. After 15 days, the NOTAM is automatically deleted from the system.  
The sponsor is responsible for calling the nearest FSS to extend the 
outage date or to report a return to service date. 

Chap 2    3 

J-11



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix J Obstruction Marking and Lighting 

 03/1/00  AC 70/7460-1K 
 

AC 70/7460-1K CHG 2 2/1/07

24.  NOTIFICATION OF RESTORATION 
As soon as normal operation is restored, notify the 
same FSS that received the notification of failure.  
The FCC advises that noncompliance with 
notification procedures could subject its sponsor to 
penalties or monetary forfeitures. 

25. FCC REQUIREMENT 
FCC licensees are required to file an environmental 
assessment with the Commission when seeking 
authorization for the use of the high intensity flashing 
white lighting system on structures located in 
residential neighborhoods, as defined by the 
applicable zoning law. 
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CHAPTER 3. MARKING GUIDLINES 

30. PURPOSE 
This chapter provides recommended guidelines to 
make certain structures conspicuous to pilots during 
daylight hours.  One way of achieving this 
conspicuity is by painting and/or marking these 
structures. Recommendations on marking structures 
can vary depending on terrain features, weather 
patterns, geographic location, and in the case of wind 
turbines, number of structures and overall layout of 
design. 

31.  PAINT COLORS 
Alternate sections of aviation orange and white paint 
should be used as they provide maximum visibility of 
an obstruction by contrast in colors.   

32.  PAINT STANDARDS 
The following standards should be followed.  To be 
effective, the paint used should meet specific color 
requirements when freshly applied to a structure.  
Since all outdoor paints deteriorate with time and it is 
not practical to give a maintenance schedule for all 
climates, surfaces should be repainted when the color 
changes noticeably or its effectiveness is reduced by 
scaling, oxidation, chipping, or layers of 
contamination.  

a. Materials and Application. Quality paint and 
materials should be selected to provide extra years of 
service.  The paint should be compatible with the 
surfaces to be painted, including any previous 
coatings, and suitable for the environmental 
conditions.  Surface preparation and paint application 
should be in accordance with manufacturer’s 
recommendations. 

Note- 
In-Service Aviation Orange Color Tolerance Charts are available from 
private suppliers for determining when repainting is required.  The color 
should be sampled on the upper half of the structure, since weathering is 
greater there. 

b. Surfaces Not Requiring Paint. Ladders, decks, 
and walkways of steel towers and similar structures 
need not be painted if a smooth surface presents a 
potential hazard to maintenance personnel.  Paint 
may also be omitted from precision or critical 
surfaces if it would have an adverse effect on the 
transmission or radiation characteristics of a signal.  
However, the overall marking effect of the structure 
should not be reduced. 

c. Skeletal Structures. Complete all 
marking/painting prior to or immediately upon  

completion of construction. This applies to catenary 
support structures, radio and television towers, and 
similar skeletal structures.  To be effective, paint 
should be applied to all inner and outer surfaces of 
the framework. 

33.  PAINT PATTERNS 
Paint patterns of various types are used to mark 
structures.  The pattern to be used is determined by 
the size and shape of the structure.  The following 
patterns are recommended. 

a. Solid Pattern. Obstacles should be colored 
aviation orange if the structure has both horizontal 
and vertical dimensions not exceeding 10.5 feet 
(3.2m). 

b. Checkerboard Pattern. Alternating rectangles of 
aviation orange and white are normally displayed on 
the following structures: 

1. Water, gas, and grain storage tanks. 

2. Buildings, as required. 

3. Large structures exceeding 10.5 feet (3.2m) 
across having a horizontal dimension that is equal to 
or greater than the vertical dimension. 

c. Size of Patterns.  Sides of the checkerboard 
pattern should measure not less than 5 feet (1.5m) or 
more than 20 feet (6m) and should be as nearly 
square as possible.  However, if it is impractical 
because of the size or shape of a structure, the 
patterns may have sides less than 5 feet (1.5m).  
When possible, corner surfaces should be colored 
orange. 

d. Alternate Bands. Alternate bands of aviation 
orange and white are normally displayed on the 
following structures: 

1. Communication towers and catenary support 
structures. 

2. Poles. 

3. Smokestacks. 

4. Skeletal framework of storage tanks and 
similar structures. 

5. Structures which appear narrow from a side 
view, that are 10.5 feet (3.2m) or more across and the 
horizontal dimension is less than the vertical 
dimension. 

6. Coaxial cable, conduits, and other cables 
attached to the face of a tower. 
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e. Color Band Characteristics.  Bands for 
structures of any height should be: 

1. Equal in width, provided each band is not less 
than 11/2 feet (0.5m) or more than 100 feet (31m) 
wide. 

2. Perpendicular to the vertical axis with the 
bands at the top and bottom ends colored orange. 

3. An odd number of bands on the structure. 

4. Approximately one-seventh the height if the 
structure is 700 feet (214m) AGL or less.  For each 
additional 200 feet (61m) or fraction thereof, add one 
(1) additional orange and one (1) additional white 
band. 

5. Equal and in proportion to the structure’s 
height AGL.    

Structure Height to Bandwidth Ratio 
 

 Example: If a 
Structure is: 

 

Greater Than But Not More 
Than 

Band Width 

10.5 feet 
(3.2m)  

700 feet 
(214m) 

1/7 of height 

701 feet 
(214m) 

900 feet 
(275m) 

1/9 of height 

901 feet 
(275m) 

1,100 feet 
(336m) 

1/11 of height 

1,100 feet 
(336m) 

1,300 feet 
(397m) 

1/13 of height 

TBL 1 

f. Structures With a Cover or Roof.  If the 
structure has a cover or roof, the highest orange band 
should be continued to cover the entire top of the 
structure. 

g. Skeletal Structures Atop Buildings.  If a 
flagpole, skeletal structure, or similar object is 
erected on top of a building, the combined height of 
the object and building will determine whether 
marking is recommended; however, only the height 
of the object under study determines the width of the 
color bands. 

h. Partial Marking.  If marking is recommended 
for only a portion of a structure because of shielding 
by other objects or terrain, the width of the bands 
should be determined by the overall height of the 
structure.  A minimum of three bands should be 
displayed on the upper portion of the structure. 

i. Teardrop Pattern.  Spherical water storage tanks 
with a single circular standpipe support may be 
marked in a teardrop-striped pattern.  The tank should 
show alternate stripes of aviation orange and white.  
The stripes should extend from the top center of the 
tank to its supporting standpipe.  The width of the 
stripes should be equal, and the width of each stripe 
at the greatest girth of the tank should not be less than 
5 feet (1.5m) nor more than 15 feet (4.6m). 

j. Community Names.  If it is desirable to paint the 
name of the community on the side of a tank, the 
stripe pattern may be broken to serve this purpose.  
This open area should have a maximum height of 3 
feet (0.9m).   

k. Exceptions.  Structural designs not conducive to 
standard markings may be marked as follows: 

1. If it is not practical to color the roof of a 
structure in a checkerboard pattern, it may be colored 
solid orange. 

2. If a spherical structure is not suitable for an 
exact checkerboard pattern, the shape of the 
rectangles may be modified to fit the shape of the 
surface.   

3. Storage tanks not suitable for a checkerboard 
pattern may be colored by alternating bands of 
aviation orange and white or a limited checkerboard 
pattern applied to the upper one-third of the structure. 

4. The skeletal framework of certain water, gas, 
and grain storage tanks may be excluded from the 
checkerboard pattern. 

34. MARKERS 
Markers are used to highlight structures when it is 
impractical to make them conspicuous by painting.  
Markers may also be used in addition to aviation 
orange and white paint when additional conspicuity is 
necessary for aviation safety.  They should be 
displayed in conspicuous positions on or adjacent to 
the structures so as to retain the general definition of 
the structure.  They should be recognizable in clear 
air from a distance of at least 4,000 feet (1219m) and 
in all directions from which aircraft are likely to 
approach.  Markers should be distinctively shaped, 
i.e., spherical or cylindrical, so they are not mistaken 
for items that are used to convey other information.  
They should be replaced when faded or otherwise 
deteriorated. 
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a. Spherical Markers.  Spherical markers are used 

to identify overhead wires. Markers may be of 
another shape, i.e., cylindrical, provided the projected 
area of such markers will not be less than that 
presented by a spherical marker. 

1. Size and Color. 
The diameter of the markers used on extensive 
catenary wires across canyons, lakes, rivers, etc., 
should be not less than 36 inches (91cm).  Smaller 
20-inch (51cm) spheres are permitted on less 
extensive power lines or on power lines below 50 feet 
(15m) above the ground and within 1,500 feet (458m) 
of an airport runway end.  Each marker should be a 
solid color such as aviation orange, white, or yellow.  

2. Installations. 
(a) Spacing.  Markers should be spaced 

equally along the wire at intervals of approximately 
200 feet (61m) or a fraction thereof.  Intervals 
between markers should be less in critical areas near 
runway ends (i.e., 30 to 50 feet (10m to 15m)).  They 
should be displayed on the highest wire or by another 
means at the same height as the highest wire.  Where 
there is more than one wire at the highest point, the 
markers may be installed alternately along each wire 
if the distance between adjacent markers meets the 
spacing standard.  This method allows the weight and 
wind loading factors to be distributed. 

(b) Pattern.  An alternating color scheme 
provides the most conspicuity against all 
backgrounds.  Mark overhead wires by alternating 
solid colored markers of aviation orange, white, and 
yellow.  Normally, an orange sphere is placed at each 
end of a line and the spacing is adjusted (not to 
exceed 200 feet (61m)) to accommodate the rest of 
the markers.  When less than four markers are used, 
they should all be aviation orange. 

b. Flag Markers.  Flags are used to mark certain 
structures or objects when it is technically impractical 
to use spherical markers or painting.  Some examples 
are temporary construction equipment, cranes, 
derricks, oil and other drilling rigs.  Catenaries 
should use spherical markers. 

1. Minimum Size.  Each side of the flag marker 
should be at least 2 feet (0.6m) in length. 

2. Color Patterns.  Flags should be colored as 
follows: 

 (a) Solid.  Aviation orange. 

 
(b) Orange and White.  Arrange two 

triangular sections, one aviation orange and the other 
white to form a rectangle. 

(c) Checkerboard.  Flags 3 feet (0.9m) or 
larger should be a checkerboard pattern of aviation 
orange and white squares, each 1 foot (0.3m) plus or 
minus 10 percent. 

3. Shape.  Flags should be rectangular in shape 
and have stiffeners to keep them from drooping in 
calm wind. 

4. Display.  Flag markers should be displayed 
around, on top, or along the highest edge of the 
obstruction.  When flags are used to mark extensive 
or closely grouped obstructions, they should be 
displayed approximately 50 feet (15m) apart.  The 
flag stakes should be of such strength and height that 
they will support the flags above all surrounding 
ground, structures, and/or objects of natural growth. 

35. UNUSUAL COMPLEXITIES 
The FAA may also recommend appropriate marking 
in an area where obstructions are so grouped as to 
present a common obstruction to air navigation. 

36. OMISSION OR ALTERNATIVES TO MARKING 
There are two alternatives to marking. Either 
alternative requires FAA review and concurrence. 

a. High Intensity Flashing White Lighting 
Systems.  The high intensity lighting systems are 
more effective than aviation orange and white paint 
and therefore can be recommended instead of 
marking.  This is particularly true under certain 
ambient light conditions involving the position of the 
sun relative to the direction of flight.  When high 
intensity lighting systems are operated during 
daytime and twilight, other methods of marking may 
be omitted.  When operated 24 hours a day, other 
methods of marking and lighting may be omitted.    

b. Medium Intensity Flashing White Lighting 
Systems. When medium intensity lighting systems 
are operated during daytime and twilight on 
structures 500 feet (153m) AGL or less, other 
methods of marking may be omitted.  When operated 
24 hours a day on structures 500 feet (153m) AGL or 
less, other methods of marking and lighting may be 
omitted.   

Note- 
 SPONSORS MUST ENSURE THAT ALTERNATIVES TO MARKING 
ARE COORDINATED WITH THE FCC FOR STRUCTURES UNDER 
ITS JURISDICTION PRIOR TO MAKING THE CHANGE. 
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CHAPTER 4. LIGHTING GUIDELINE

40.  PURPOSE 
This chapter describes the various obstruction 
lighting systems used to identify structures that an 
aeronautical study has determined will require added 
conspicuity.  The lighting standards in this circular 
are the minimum necessary for aviation safety. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 

41. STANDARDS 
The standards outlined in this AC are based on the 
use of light units that meet specified intensities, beam 
patterns, color, and flash rates as specified in AC 
150/5345-43.  

T
 

hese standards may be obtained from: 

Department of Transportation  
OTS 
Subsequent Distribution Office, M-30 
Ardmore East Business Center 
3341 Q 75th Avenue 
Landover, MD  20785 

42. LIGHTING SYSTEMS 
Obstruction lighting may be displayed on structures 
as follows: 

a. Aviation Red Obstruction Lights.  Use flashing 
beacons and/or steady burning lights during 
nighttime. 

b. Medium Intensity Flashing White Obstruction 
Lights.  Medium intensity flashing white obstruction 
lights may be used during daytime and twilight with 
automatically selected reduced intensity for nighttime 
operation.  When this system is used on structures 
500 feet (153m) AGL or less in height, other methods 
of marking and lighting the structure may be omitted.  
Aviation orange and white paint is always required 
for daytime marking on structures exceeding 500 feet 
(153m) AGL.  This system is not normally 
recommended on structures 200 feet (61m) AGL or 
less. 

c. High Intensity Flashing White Obstruction 
Lights.  Use high intensity flashing white obstruction 
lights during daytime with automatically selected 
reduced intensities for twilight and nighttime 
operations.  When this system is used, other methods 
of marking and lighting the structure may be omitted.   

This system should not be recommended on 
structures 500 feet (153m) AGL or less, unless an 
FAA aeronautical study shows otherwise. 

Note- 
All flashing lights on a structure should flash simultaneously except for 
catenary support structures, which have a distinct sequence flashing 
between levels. 

d. Dual Lighting.  This system consists of red 
lights for nighttime and high or medium intensity 
flashing white lights for daytime and twilight.  When 
a dual lighting system incorporates medium flashing 
intensity lights on structures 500 feet (153m) or less, 
or high intensity flashing white lights on structures of 
any height, other methods of marking the structure 
may be omitted.  

e. Obstruction Lights During Construction.  As 
the height of the structure exceeds each level at 
which permanent obstruction lights would be 
recommended, two or more lights of the type 
specified in the determination should be installed at 
that level.  Temporary high or medium intensity 
flashing white lights, as recommended in the 
determination, should be operated 24 hours a day 
until all permanent lights are in operation.  In either 
case, two or more lights should be installed on the 
uppermost part of the structure any time it exceeds 
the height of the temporary construction equipment.  
They may be turned off for periods when they would 
interfere with construction personnel.  If practical, 
permanent obstruction lights should be installed and 
operated at each level as construction progresses.  
The lights should be positioned to ensure that a pilot 
has an unobstructed view of at least one light at each 
level. 

f. Obstruction Lights in Urban Areas.  When a 
structure is located in an urban area where there are 
numerous other white lights (e.g., streetlights, etc.) 
red obstruction lights with painting or a medium 
intensity dual system is recommended.  Medium 
intensity lighting is not normally recommended on 
structures less than 200 feet (61m). 

g. Temporary Construction Equipment Lighting.  
Since there is such a variance in construction cranes, 
derricks, oil and other drilling rigs, each case should 
be considered individually.  Lights should be 
installed according to the standards given in Chapters 
5, 6, 7, or 8, as they would apply to permanent 
structures.   

1/1/07 2/1/07 AC 70/7460-1K CHG 2
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43. CATENARY LIGHTING 
Lighted markers are available for increased night 
conspicuity of high-voltage (69KV or greater) 
transmission line catenary wires.  These markers 
should be used on transmission line catenary wires 
near airports, heliports, across rivers, canyons, lakes, 
etc.  The lighted markers should be manufacturer 
certified as recognizable from a minimum distance of 
4,000 feet (1219m) under nighttime conditions, 
minimum visual flight rules (VFR) conditions or 
having a minimum intensity of at least 32.5 candela.  
The lighting unit should emit a steady burning red 
light.  They should be used on the highest energized 
line.  If the lighted markers are installed on a line 
other than the highest catenary, then markers 
specified in paragraph 34 should be used in addition 
to the lighted markers.  (The maximum distance 
between the line energizing the lighted markers and 
the highest catenary above the lighted marker should 
be no more than 20 feet (6m).)  Markers should be 
distinctively shaped, i.e., spherical, cylindrical, so 
they are not mistaken for items that are used to 
convey other information.  They should be visible in 
all directions from which aircraft are likely to 
approach.  The area in the immediate vicinity of the 
supporting structure’s base should be clear of all 
items and/or objects of natural growth that could 
interfere with the line-of-sight between a pilot and 
the structure’s lights.  Where a catenary wire crossing 
requires three or more supporting structures, the inner 
structures should be equipped with enough light units 
per level to provide a full coverage. 

44.  INSPECTION, REPAIR AND MAINTENANCE 
To ensure the proper candela output for fixtures with 
incandescent lamps, the voltage provided to the lamp 
filament should not vary more than plus or minus 3 
percent of the rated voltage of the lamp.  The input 
voltage should be measured at the lamp socket with 
the lamp operating during the hours of normal 
operation.  (For strobes, the input voltage of the 
power supplies should be within 10 percent of rated 
voltage.)  Lamps should be replaced after being 
operated for not more than 75 percent of their rated 
life or immediately upon failure.  Flashtubes in a 
light unit should be replaced immediately upon 
failure, when the peak effective intensity falls below 
specification limits or when the fixture begins 
skipping flashes, or at the manufacturer’s 
recommended intervals. Due to the effects of harsh 
environments, beacon lenses should be visually 
inspected for ultraviolet damage, cracks, crazing, dirt 

build up, etc., to insure that the certified light output 
has not deteriorated. (See paragraph 23, for reporting 
requirements in case of failure.) 

45.  NONSTANDARD LIGHTS 
Moored balloons, chimneys, church steeples, and 
similar obstructions may be floodlighted by fixed 
search light projectors installed at three or more 
equidistant points around the base of each 
obstruction.  The searchlight projectors should 
provide an average illumination of at least 15 foot-
candles over the top one-third of the obstruction. 

46.  PLACEMENT FACTORS 
The height of the structure AGL determines the 
number of light levels.  The light levels may be 
adjusted slightly, but not to exceed 10 feet (3m), 
when necessary to accommodate guy wires and 
personnel who replace or repair light fixtures.  Except 
for catenary support structures, the following factors 
should be considered when determining the 
placement of obstruction lights on a structure. 

a. Red Obstruction Lighting Systems.  The overall 
height of the structure including all appurtenances 
such as rods, antennas, obstruction lights, etc., 
determines the number of light levels.   

b. Medium Intensity Flashing White Obstruction 
Lighting Systems.  The overall height of the structure 
including all appurtenances such as rods, antennas, 
obstruction lights, etc., determines the number of 
light levels.   

c. High Intensity Flashing White Obstruction 
Lighting Systems.  The overall height of the main 
structure including all appurtenances such as rods, 
antennas, obstruction lights, etc., determines the 
number of light levels.   

d. Dual Obstruction Lighting Systems.  The 
overall height of the structure including all 
appurtenances such as rods, antennas, obstruction 
lights, etc., is used to determine the number of light 
levels for a medium intensity white obstruction 
light/red obstruction dual lighting system.  The 
overall height of the structure including all 
appurtenances is used to determine the number of 
light levels for a high intensity white obstruction 
light/red obstruction dual lighting system. 

e. Adjacent Structures.  The elevation of the tops 
of adjacent buildings in congested areas may be used 
as the equivalent of ground level to determine the 
proper number of light levels required. 
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f. Shielded Lights.  If an adjacent object shields 
any light, horizontal placement of the lights should be 
adjusted or additional lights should be mounted on 
that object to retain or contribute to the definition of 
the obstruction. 

47.   MONITORING OBSTRUCTION LIGHTS 
Obstruction lighting systems should be closely 
monitored by visual or automatic means.  It is 
extremely important to visually inspect obstruction 
lighting in all operating intensities at least once every 
24 hours on systems without automatic monitoring.  
In the event a structure is not readily accessible for 
visual observation, a properly maintained automatic 
monitor should be used.  This monitor should be 
designed to register the malfunction of any light on 
the obstruction regardless of its position or color.  
When using remote monitoring devices, the 
communication status and operational status of the 
system should be confirmed at least once every 24 
hours.  The monitor (aural or visual) should be 
located in an area generally occupied by responsible 
personnel. In some cases, this may require a remote 
monitor in an attended location.  For each structure, a 
log should be maintained in which daily operations 
status of the lighting system is recorded.  Beacon  

lenses should be replaced if serious cracks, crazing, 
dirt build up, etc., has occurred.   

48.  ICE SHIELDS 
Where icing is likely to occur, metal grates or similar 
protective ice shields should be installed directly over 
each light unit to prevent falling ice or accumulations 
from damaging the light units. 

49.  DISTRACTION 
a. Where obstruction lights may distract operators 

of vessels in the proximity of a navigable waterway, 
the sponsor must coordinate with the Commandant, 
U.S. Coast Guard, to avoid interference with marine 
navigation. 

b. The address for marine information and 
coordination is: 
 
Chief, Aids to Navigation 

Division (OPN) 

U.S. Coast Guard Headquarters 

2100 2nd Street, SW., Rm. 3610 

Washington, DC 20593-0001 

Telephone: (202) 267-0980 
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CHAPTER 5. RED OBSTRUCTION LIGHT SYSTEM 

50.  PURPOSE 
Red Obstruction lights are used to increase conspicuity 
during nighttime.  Daytime and twilight marking is 
required. Recommendations on lighting structures can 
vary depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structutes and overall layout of design. 

51.  STANDARDS 
The red obstruction lighting system is composed of 
flashing omnidirectional beacons (L-864) and/or 
steady burning (L-810) lights.  When one or more 
levels is comprised of flashing beacon lighting, the 
lights should flash simultaneously.   

a. Single Obstruction Light.  A single (L-810) light 
may be used when more than one obstruction light is 
required either vertically or horizontally or where 
maintenance can be accomplished within a reasonable 
time. 

1. Top Level.  A single light may be used to 
identify low structures such as airport ILS buildings 
and long horizontal structures such as perimeter fences 
and building roof outlines. 

2. Intermediate Level.  Single lights may be used 
on skeletal and solid structures when more than one 
level of lights is installed and there are two or more 
single lights per level. 

b. Double Obstruction Light.  A double (L-810) 
light should be installed when used as a top light, at 
each end of a row of single obstruction lights, and in 
areas or locations where the failure of a single unit 
could cause an obstruction to be totally unlighted. 

1. Top Level.  Structures 150 feet (46m) AGL or 
less should have one or more double lights installed at 
the highest point and operating simultaneously. 

2. Intermediate Level.  Double lights should be 
installed at intermediate levels when a malfunction of 
a single light could create an unsafe condition and in 
remote areas where maintenance cannot be performed 
within a reasonable time.  Both units may operate 
simultaneously, or a transfer relay may be used to 
switch to a spare unit should the active system fail. 

3. Lowest Level.  The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

52.  CONTROL DEVICE 
Red obstruction lights should be operated by a 
satisfactory control device (e.g., photo cell, timer, etc.) 
adjusted so the lights will be turned on when the 
northern sky illuminance reaching a vertical surface 
falls below a level of 60 foot-candles (645.8 lux) but 
before reaching a level of 35 foot-candles (367.7 lux).  
The control device should turn the lights off when the 
northern sky illuminance rises to a level of not more 
than 60 foot-candles (645.8 lux).  The lights may also 
remain on continuously.  The sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere.  (See AC 150/5345-43.) 

53.  POLES, TOWERS, AND SIMILAR SKELETAL 
STRUCTURES 
The following standards apply to radio and television 
towers, supporting structures for overhead 
transmission lines, and similar structures. 

a. Top Mounted Obstruction Light. 
1. Structures 150 Feet (46m) AGL or Less.  Two 

or more steady burning (L-810) lights should be 
installed in a manner to ensure an unobstructed view of 
one or more lights by a pilot. 

2. Structures Exceeding 150 Feet (46m) AGL.  
At least one red flashing (L-864) beacon should be 
installed in a manner to ensure an unobstructed view of 
one or more lights by a pilot. 

3. Appurtenances 40 Feet (12m) or Less.  If a 
rod, antenna, or other appurtenance 40 feet (12m) or 
less in height is incapable of supporting a red flashing 
beacon, then it may be placed at the base of the 
appurtenance.  If the mounting location does not allow 
unobstructed viewing of the beacon by a pilot, then 
additional beacons should be added. 

4. Appurtenances Exceeding 40 Feet (12m).  If a 
rod, antenna, or other appurtenance exceeding 40 feet 
(12m) in height is incapable of supporting a red 
flashing beacon, a supporting mast with one or more 
beacons should be installed adjacent to the 
appurtenance.  Adjacent installations should not 
exceed the height of the appurtenance and be within 40 
feet (12m) of the tip to allow the pilot an unobstructed 
view of at least one beacon. 

b. Mounting Intermediate Levels.  The number of 
light levels is determined by the height of the structure, 
including all appurtenances, and is detailed in 
Appendix 1.  The number of lights on each level is  

Chap 5 13

J-21



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix J Obstruction Marking and Lighting 

 
03/1/00  AC 70/7460-1K 
 
AC 70/7460-1K CHG 2 2/1/07

determined by the shape and height of the structure.  
These lights should be mounted so as to ensure an 
unobstructed view of at least one light by a pilot. 

1. Steady Burning Lights (L-810). 
(a) Structures 350 Feet (107m) AGL or Less.  

Two or more steady burning (L-810) lights should be 
installed on diagonally or diametrically opposite 
positions. 

(b) Structures Exceeding 350 Feet (107m) 
AGL.  Install steady burning (L-810) lights on each 
outside corner of each level. 

2. Flashing Beacons (L-864). 
(a) Structures 350 Feet (107m) AGL or Less.  

These structures do not require flashing (L-864) 
beacons at intermediate levels. 

(b) Structure Exceeding 350 Feet (107m) 
AGL.  At intermediate levels, two beacons (L-864) 
should be mounted outside at diagonally opposite 
positions of intermediate levels. 

54.  CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 

a. Number of Light Units.  
1. The number of units recommended depends on 

the diameter of the structure at the top.  The number of 
lights recommended below are the minimum. 

2. When the structure diameter is: 

(a) 20 Feet (6m) or Less.  Three light units per 
level. 

(b) Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m).  Four light units per level. 

(c) Exceeding 100 Feet (31m) But Not More 
Than 200 Feet (61m).  Six light units per level. 

(d) Exceeding 200 Feet (61m). Eight light units 
per level. 

b. Top Mounted Obstruction Lights. 
1. Structures 150 Feet (46m) AGL or Less.  L-810 

lights should be installed horizontally at regular 
intervals at or near the top. 

2. Structures Exceeding 150 Feet (46m) AGL.  At 
least three L-864 beacons should be installed. 

3. Chimneys, Cooling Towers, and Flare Stacks.  
Lights may be displayed as low as 20 feet (6m) below 
the top to avoid the obscuring effect of deposits and 
heat generally emitted by this type of structure.  It is 
important that these lights be readily accessible for  

cleaning and lamp replacement.  It is understood that 
with flare stacks, as well as any other structures 
associated with the petrol-chemical industry, normal 
lighting requirements may not be necessary.  This 
could be due to the location of the flare stack/structure 
within a large well-lighted petrol-chemical plant or the 
fact that the flare, or working lights surrounding the 
flare stack/structure, is as conspicuous as obstruction 
lights.  

c. Mounting Intermediate Levels.  The number of 
light levels is determined by the height of the structure 
including all appurtenances.  For cooling towers 600 
feet (183m) or less, intermediate light levels are not 
necessary.  Structures exceeding 600 feet (183m) AGL 
should have a second level of light units installed 
approximately at the midpoint of the structure and in a 
vertical line with the top level of lights. 

1. Steady Burning (L-810) Lights.  The 
recommended number of light levels may be obtained 
from Appendix 1.  At least three lights should be 
installed on each level. 

2. Flashing (L-864) Beacons. The recommended 
number of beacon levels may be obtained from 
Appendix 1.  At least three lights should be installed 
on each level. 

(a) Structures 350 Feet (107m) AGL or Less.  
These structures do not need intermediate levels of 
flashing beacons. 

(b) Structures Exceeding 350 Feet (107m) AGL.  
At least three flashing (L-864) beacons should be 
installed on each level in a manner to allow an 
unobstructed view of at least one beacon.  

55.  GROUP OF OBSTRUCTIONS                              
When individual objects, except wind turbines, within 
a group of obstructions are not the same height and are 
spaced a maximum of 150 feet (46m) apart, the 
prominent objects within the group should be lighted 
in accordance with the standards for individual 
obstructions of a corresponding height.  If the outer 
structure is shorter than the prominent, the outer 
structure should be lighted in accordance with the 
standards for individual obstructions of a 
corresponding height.  Light units should be placed to 
ensure that the light is visible to a pilot approaching 
from any direction.  In addition, at least one flashing 
beacon should be installed at the top of a prominent 
center obstruction or on a special tower located near 
the center of the group. 

  Chap 5 14

J-22



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix J Obstruction Marking and Lighting  

   
03/1/00  AC 70/7460-1K 
 
56.  ALTERNATE METHOD OF DISPLAYING 
OBSTRUCTION LIGHTS 
When recommended in an FAA aeronautical study, 
lights may be placed on poles equal to the height of the 
obstruction and installed on or adjacent to the structure 
instead of installing lights on the obstruction. 

57.  PROMINENT BUILDINGS, BRIDGES, AND 
SIMILAR EXTENSIVE OBSTRUCTIONS 
When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located a maximum of 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions.  Light units should be placed 
to ensure that the light is visible to a pilot approaching 
from any direction.  If the structure is a bridge and is 
over navigable water, the sponsor must obtain prior 
approval of the lighting installation from the 
Commander of the District Office of the United States 
Coast Guard to avoid interference with marine 
navigation.  Steady burning lights should be displayed 
to indicate the extent of the obstruction as follows: 

a. Structures 150 Feet (46m) or Less in Any 
Horizontal Direction.  If the structure/bridge/extensive 
obstruction is 150 feet (46m) or less horizontally, at 
least one steady burning light (L-810) should be 
displayed on the highest point at each end of the major 
axis of the obstruction.  If this is impractical because 
of the overall shape, display a double obstruction light 
in the center of the highest point. 

b. Structures Exceeding 150 Feet (46m) in at Least 
One Horizontal Direction.  If the structure/bridge/ 
extensive obstruction exceeds 150 feet (46m) 
horizontally, display at least one steady burning light 
for each 150 feet (46m), or fraction thereof, of the 

overall length of the major axis.  At least one of these 
lights should be displayed on the highest point at each 
end of the obstruction.  Additional lights should be 
displayed at approximately equal intervals not to 
exceed 150 feet (46m) on the highest points along the 
edge between the end lights.  If an obstruction is 
located near a landing area and two or more edges are 
the same height, the edge nearest the landing area 
should be lighted. 

c. Structures Exceeding 150 Feet (46m) AGL.  
Steady burning red obstruction lights should be 
installed on the highest point at each end.  At 
intermediate levels, steady burning red lights should be 
displayed for each 150 feet (46m) or fraction thereof.  
The vertical position of these lights should be 
equidistant between the top lights and the ground level 
as the shape and type of obstruction will permit.  One 
such light should be displayed at each outside corner 
on each level with the remaining lights evenly spaced 
between the corner lights. 

d. Exceptions.  Flashing red beacons (L-864) may 
be used instead of steady burning obstruction lights if 
early or special warning is necessary.  These beacons 
should be displayed on the highest points of an 
extensive obstruction at intervals not exceeding 3,000 
feet (915m).  At least three beacons should be 
displayed on one side of the extensive obstruction to 
indicate a line of lights. 

e. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units.  
The light should be mounted in a manner to ensure an 
unobstructed view of at least one light by a pilot 
approaching from any direction. 
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CHAPTER 6. MEDIUM INTENSITY FLASHING WHITE OBSTRUCTION LIGHT SYSTEMS 

60. PURPOSE 
Medium intensity flashing white (L-865) obstruction 
lights may provide conspicuity both day and night. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 

61.  STANDARDS 
The medium intensity flashing white light system is 
normally composed of flashing omnidirectional lights.  
Medium intensity flashing white obstruction lights 
may be used during daytime and twilight with 
automatically selected reduced intensity for nighttime 
operation.  When this system is used on structures 500 
feet (153m) AGL or less in height, other methods of 
marking and lighting the structure may be omitted.  
Aviation orange and white paint is always required for 
daytime marking on structures exceeding 500 feet 
(153m) AGL.  This system is not normally 
recommended on structures 200 feet (61m) AGL or 
less. 

The use of a 24-hour medium intensity flashing white 
light system in urban/populated areas in not normally 
recommended due to their tendency to merge with 
background lighting in these areas at night.  This 
makes it extremely difficult for some types of aviation 
operations, i.e., med-evac, and police helicopters to see 
these structures.  The use of this type of system in 
urban and rural areas often results in complaints. In 
addition, this system is not recommended on structures 
within 3 nautical miles of an airport. 

62.  RADIO AND TELEVISION TOWERS AND 
SIMILAR SKELETAL STRUCTURES 

a. Mounting Lights.  The number of levels 
recommended depends on the height of the structure, 
including antennas and similar appurtenances.   

1. Top Levels.  One or more lights should be 
installed at the highest point to provide 360-degree 
coverage ensuring an unobstructed view. 

2. Appurtenances 40 feet (12m) or less.  If a rod, 
antenna, or other appurtenance 40 feet (12m) or less in 
height is incapable of supporting the medium intensity 
flashing white light, then it may be placed at the base 
of the appurtenance.  If the mounting location does not 
allow unobstructed viewing of the medium intensity 
flashing white light by a pilot, then additional lights 
should be added. 

3. Appurtenances Exceeding 40 feet (12m).  If a 
rod, antenna, or other appurtenance exceeds 40 feet 
(12m) above the tip of the main structure, a medium 
intensity flashing white light should be placed within 
40 feet (12m) from the top of the appurtenance. If the 
appurtenance (such as a whip antenna) is incapable of 
supporting the light, one or more lights should be 
mounted on a pole adjacent to the appurtenance.  
Adjacent installations should not exceed the height of 
the appurtenance and be within 40 feet (12m) of the tip 
to allow the pilot an unobstructed view of at least one 
light. 

b. Intermediate Levels.  At intermediate levels, two 
beacons (L-865) should be mounted outside at 
diagonally or diametrically opposite positions of 
intermediate levels.  The lowest light level should not 
be less than 200 feet (61m) AGL. 

c. Lowest Levels.  The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

d. Structures 500 Feet (153m) AGL or Less.  When 
white lights are used during nighttime and twilight 
only, marking is required for daytime.  When operated 
24 hours a day, other methods of marking and lighting 
are not required. 

e. Structures Exceeding 500 Feet (153m) AGL.  
The lights should be used during nighttime and 
twilight and may be used 24 hours a day.  Marking is 
always required for daytime.   

f. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units.  
The light should be mounted in a manner to ensure an 
unobstructed view of at least one light by a pilot 
approaching from any direction. 

63.  CONTROL DEVICE 
The light intensity is controlled by a device that 
changes the intensity when the ambient light changes.  
The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Twilight-to-Night.  This should not occur before 
the illumination drops below five foot-candles (53.8  
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lux) but should occur before it drops below two foot-
candles (21.5 lux). 

b. Night-to-Day.  The intensity changes listed in 
subparagraph 63a above should be reversed when 
changing from the night to day mode. 

64.  CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 

a. Number of Light Units.  The number of units 
recommended depends on the diameter of the structure 
at the top.  Normally, the top level is on the highest 
point of a structure.  However, the top level of 
chimney lights may be installed as low as 20 feet (6m) 
below the top to minimize deposit build-up due to 
emissions.  The number of lights recommended are the 
minimum.  When the structure diameter is: 

1. 20 Feet (6m) or Less.  Three light units per 
level. 

2. Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m).  Four light units per level. 

3. Exceeding 100 Feet (31m) But Not More Than 
200 Feet (61m).  Six light units per level. 

4. Exceeding 200 Feet (61m).  Eight light units per 
level.  
65.  GROUP OF OBSTRUCTIONS 
When individual objects within a group of obstructions 
are not the same height and are spaced a maximum of 
150 feet (46m) apart, the prominent objects within the 
group should be lighted in accordance with the 
standards for individual obstructions of a 
corresponding height.  If the outer structure is shorter 
than the prominent, the outer structure should be 
lighted in accordance with the standards for individual 
obstructions of a corresponding height.  Light units 
should be placed to ensure that the light is visible to a 
pilot approaching from any direction.  In addition, at 
least one medium intensity flashing white light should 
be installed at the top of a prominent center obstruction 
or on a special tower located near the center of the 
group. 

66.  SPECIAL CASES 
Where lighting systems are installed on structures 
located near highways, waterways, airport approach 
areas, etc., caution should be exercised to ensure that 
the lights do not distract or otherwise cause a hazard to 
motorists, vessel operators, or pilots on an approach to 
an airport.  In these cases, shielding may be necessary.  

This shielding should not derogate the intended 
purpose of the lighting system.  

67.  PROMINENT BUILDINGS AND SIMILAR 
EXTENSIVE OBSTRUCTIONS 
When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located a maximum of 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions.  Light units should be placed 
to ensure that the light is visible to a pilot approaching 
from any direction.  Lights should be displayed to 
indicate the extent of the obstruction as follows: 

a. Structures 150 Feet (46m) or Less in Any 
Horizontal Direction.  If the structure/extensive 
obstruction is 150 feet (46m) or less horizontally, at 
least one light should be displayed on the highest point 
at each end of the major axis of the obstruction.  If this 
is impractical because of the overall shape, display a 
double obstruction light in the center of the highest 
point. 

b. Structures Exceeding 150 Feet (46m) in at Least 
One Horizontal Direction.  If the structure/extensive 
obstruction exceeds 150 feet (46m) horizontally, 
display at least one light for each 150 feet (46m) or 
fraction thereof, of the overall length of the major axis.  
At least one of these lights should be displayed on the 
highest point at each end of the obstruction.  
Additional lights should be displayed at approximately 
equal intervals not to exceed 150 feet (46m) on the 
highest points along the edge between the end lights.  
If an obstruction is located near a landing area and two 
or more edges are the same height, the edge nearest the 
landing area should be lighted. 

c. Structures Exceeding 150 Feet (46m) AGL.  
Lights should be installed on the highest point at each 
end.  At intermediate levels, lights should be displayed 
for each 150 feet (46m), or fraction thereof.  The 
vertical position of these lights should be equidistant 
between the top lights and the ground level as the 
shape and type of obstruction will permit.  One such 
light should be displayed at each outside corner on 
each level with the remaining lights evenly spaced 
between the corner lights. 
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CHAPTER 7. HIGH INTENSITY FLASHING WHITE OBSTRUCTION LIGHT SYSTEMS 

70.  PURPOSE 
Lighting with high intensity (L-856) flashing white 
obstruction lights provides the highest degree of 
conspicuity both day and night.  Recommendations on 
lighting structures can vary depending on terrain 
features, weather patterns, geographic location, and in 
the case of wind turbines, number of structutes and 
overall layout of design. 

71. STANDARDS 
Use high intensity flashing white obstruction lights 
during daytime with automatically selected reduced 
intensities for twilight and nighttime operations.  
When high intensity white lights are operated 24 hours 
a day, other methods of marking and lighting may be 
omitted.  This system should not be recommended on 
structures 500 feet (153m) AGL or less unless an FAA 
aeronautical study shows otherwise.  

72.  CONTROL DEVICE 
Light intensity is controlled by a device that changes 
the intensity when the ambient light changes. The use 
of a 24-hour high intensity flashing white light system 
in urban/populated areas is not normally recommended 
due to their tendency to merge with background 
lighting in these areas at night.  This makes it 
extremely difficult for some types of aviation 
operations, i.e., med-evac, and police helicopters to see 
these structures.  The use of this type of system in 
urban and rural areas often results in complaints. 

The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Day-to-Twilight.  This should not occur before 
the illumination drops to 60 foot-candles (645.8 lux), 
but should occur before it drops below 35 foot-candles 
(376.7 lux).  The illuminance-sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere. 

b. Twilight-to-Night.  This should not occur before 
the illumination drops below five foot-candles (53.8 
lux), but should occur before it drops below two foot-
candles (21.5 lux). 

c. Night-to-Day. The intensity changes listed in 
subparagraph 72 a and b above should be reversed 
when changing from the night to day mode. 

73.  UNITS PER LEVEL 
One or more light units is needed to obtain the desired 
horizontal coverage.  The number of light units 
recommended per level (except for the supporting 
structures of catenary wires and buildings) depends 
upon the average outside diameter of the specific 
structure, and the horizontal beam width of the light 
fixture.  The light units should be installed in a manner 
to ensure an unobstructed view of the system by a pilot 
approaching from any direction.  The number of lights 
recommended are the minimum.  When the structure 
diameter is: 

a. 20 Feet (6m) or Less.  Three light units per level. 

b. Exceeding 20 Feet (6m) But Not More Than 100 
Feet (31m).  Four light units per level. 

c. Exceeding 100 Feet (31m).  Six light units per 
level. 

74.  INSTALLATION GUIDANCE 
Manufacturing specifications provide for the effective 
peak intensity of the light beam to be adjustable from 
zero to 8 degrees above the horizon.  Normal 
installation should place the top light at zero degrees to 
the horizontal and all other light units installed in 
accordance with Table 2: 

Light Unit Elevation Above the Horizontal 
Height of Light Unit 

Above Terrain 
Degrees of Elevation 
Above the Horizontal 

Exceeding 500 feet AGL 0 
401 feet to 500 feet AGL 1 
301 feet to 400 feet AGL 2 

300 feet AGL or less 3 
TBL 2 

a. Vertical Aiming.  Where terrain, nearby 
residential areas, or other situations dictate, the light 
beam may be further elevated above the horizontal.  
The main beam of light at the lowest level should not 
strike the ground closer than 3 statute miles (5km) 
from the structure.  If additional adjustments are 
necessary, the lights may be individually adjusted 
upward, in 1-degree increments, starting at the bottom. 
Excessive elevation may reduce its conspicuity by 
raising the beam above a collision course flight path. 

b. Special Cases.  Where lighting systems are 
installed on structures located near highways, 
waterways, airport approach areas, etc., caution should 
be exercised to ensure that the lights do not distract or 
otherwise cause a hazard to motorists, vessel operators, 
or pilots on an approach to an airport. In these cases,  
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shielding or an adjustment to the vertical or horizontal 
light aiming may be necessary.  This adjustment 
should not derogate the intended purpose of the 
lighting system.  Such adjustments may require review 
action as described in Chapter 1, paragraph 5. 

c. Relocation or Omission of Light Units.  Light 
units should not be installed in such a manner that the 
light pattern/output is disrupted by the structure. 

1. Lowest Level.  The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

2. Two Adjacent Structures.  Where two 
structures are situated within 500 feet (153m) of each 
other and the light units are installed at the same 
levels, the sides of the structures facing each other 
need not be lighted.  However, all lights on both 
structures must flash simultaneously, except for 
adjacent catenary support structures.  Adjust vertical 
placement of the lights to either or both structures’ 
intermediate levels to place the lights on the same 
horizontal plane.  Where one structure is higher than 
the other, complete level(s) of lights should be 
installed on that part of the higher structure that 
extends above the top of the lower structure.  If the 
structures are of such heights that the levels of lights 
cannot be placed in identical horizontal planes, then 
the light units should be placed such that the center of 
the horizontal beam patterns do not face toward the 
adjacent structure.  For example, structures situated 
north and south of each other should have the light 
units on both structures installed on a 
northwest/southeast and northeast/southwest 
orientation.   

3. Three or More Adjacent Structures.  The 
treatment of a cluster of structures as an individual or a 
complex of structures will be determined by the FAA 
as the result of an aeronautical study, taking into 
consideration the location, heights, and spacing with 
other structures. 

75.  ANTENNA OR SIMILAR APPURTENANCE 
LIGHT 
When a structure lighted by a high intensity flashing 
light system is topped with an antenna or similar 
appurtenance exceeding 40 feet (12m) in height, a 
medium intensity flashing white light (L-865) should 
be placed within 40 feet (12m) from the tip of the  

 

appurtenance.  This light should operate 24 hours a 
day and flash simultaneously with the rest of the 
lighting system. 

76.  CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 
The number of light levels depends on the height of 
the structure excluding appurtenances.  Three or more 
lights should be installed on each level in such a 
manner to ensure an unobstructed view by the pilot.  
Normally, the top level is on the highest point of a 
structure.  However, the top level of chimney lights 
may be installed as low as 20 feet (6m) below the top 
to minimize deposit build-up due to emissions. 

77.  RADIO AND TELEVISION TOWERS AND 
SIMILAR SKELETAL STRUCTURES 

a. Mounting Lights.  The number of levels 
recommended depends on the height of the structure, 
including antennas and similar appurtenances.  At least 
three lights should be installed on each level and 
mounted to ensure that the effective intensity of the 
full horizontal beam coverage is not impaired by the 
structural members.  

b. Top Level.  One level of lights should be installed 
at the highest point of the structure.  If the highest 
point is a rod or antenna incapable of supporting a 
lighting system, then the top level of lights should be 
installed at the highest portion of the main skeletal 
structure.  When guy wires come together at the top, it 
may be necessary to install this level of lights as low as 
10 feet (3m) below the top.  If the rod or antenna 
exceeds 40 feet (12m) above the main structure, a 
medium intensity flashing white light (L-865) should 
be mounted on the highest point.  If the appurtenance 
(such as a whip antenna) is incapable of supporting a 
medium intensity light, one or more lights should be 
installed on a pole adjacent to the appurtenance.  
Adjacent installation should not exceed the height of 
the appurtenance and be within 40 feet (12m) of the 
top to allow an unobstructed view of at least one light.   

c. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units. 

78.  HYPERBOLIC COOLING TOWERS 
Light units should be installed in a manner to ensure 
an unobstructed view of at least two lights by a pilot 
approaching from any direction.   

a. Number of Light Units.  The number of units 
recommended depends on the diameter of the structure 
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at the top.  The number of lights recommended in the 
following table are the minimum.  When the structure 
diameter is: 

1. 20 Feet (6m) or Less.  Three light units per 
level. 

2. Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m).  Four light units per level. 

3. Exceeding 100 Feet (31m) But Not More Than 
200 Feet (61m).  Six light units per level. 

4. Exceeding 200 Feet (61m).  Eight light units per 
level. 

b. Structures Exceeding 600 Feet (183m) AGL.  
Structures exceeding 600 feet (183m) AGL should 
have a second level of light units installed 
approximately at the midpoint of the structure and in a 
vertical line with the top level of lights.  

79.  PROMINENT BUILDINGS AND SIMILAR 
EXTENSIVE OBSTRUCTIONS 
When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located not more than 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions.  Light units should be placed  

to ensure that the light is visible to a pilot approaching 
from any direction.  These lights may require 
shielding, such as louvers, to ensure minimum adverse 
impact on local communities.  Extreme caution in the 
use of high intensity flashing white lights should be 
exercised. 

a. If the Obstruction is 200 feet (61m) or Less in 
Either Horizontal Dimension, install three or more 
light units at the highest portion of the structure in a 
manner to ensure that at least one light is visible to a 
pilot approaching from any direction.  Units may be 
mounted on a single pedestal at or near the center of 
the obstruction.  If light units are placed more than 10 
feet (3m) from the center point of the structure, use a 
minimum of four units. 

b. If the Obstruction Exceeds 200 Feet (61m) in 
One Horizontal Dimension, but is 200 feet (61m) or 
less in the other, two light units should be placed on 
each of the shorter sides.  These light units may either 
be installed adjacent to each other at the midpoint of 
the edge of the obstruction or at (near) each corner 
with the light unit aimed to provide 180 degrees of 
coverage at each edge.  One or more light units should 
be installed along the overall length of the major axis.  
These lights should be installed at approximately equal 
intervals not to exceed a distance of 100 feet (31m) 
from the corners or from each other.   

c. If the Obstruction Exceeds 200 Feet (61m) in 
Both Horizontal Dimensions, light units should be 
equally spaced along the overall perimeter of the 
obstruction at intervals of 100 feet (31m) or fraction 
thereof. 
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CHAPTER 8. DUAL LIGHTING WITH RED/MEDIUM INTENSITY FLASHING WHITE SYSTEMS 

80.  PURPOSE 
This dual lighting system includes red lights (L-864) 
for nighttime and medium intensity flashing white 
lights (L-865) for daytime and twilight use.  This 
lighting system may be used in lieu of operating a 
medium intensity flashing white lighting system at 
night.  There may be some populated areas where the 
use of medium intensity at night may cause significant 
environmental concerns.  The use of the dual lighting 
system should reduce/mitigate those concerns.  
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structutes and overall layout of design. 

81.  INSTALLATION 
The light units should be installed as specified in the 
appropriate portions of Chapters 4, 5, and 6.  The 
number of light levels needed may be obtained from 
Appendix 1. 

82.  OPERATION 
Lighting systems should be operated as specified in 
Chapter 3.  Both systems should not be operated at the 
same time; however, there should be no more than a 2-
second delay when changing from one system to the 
other.  Outage of one of two lamps in the uppermost 
red beacon (L-864 incandescent unit) or outage of any 
uppermost red light shall cause the white obstruction 
light system to operate in its specified ”night” step 
intensity. 

83.  CONTROL DEVICE 
The light system is controlled by a device that changes 
the system when the ambient light changes.  The 
system should automatically change steps when  

the northern sky illumination in the Northern 
Hemisphere on a vertical surface is as follows: 

a. Twilight-to-Night.  This should not occur before 
the illumination drops below 5 foot-candles (53.8 lux) 
but should occur before it drops below 2 foot-candles 
(21.5 lux). 

b. Night-to-Day.  The intensity changes listed in 
subparagraph 83 a above should be reversed when 
changing from the night to day mode. 

84.  ANTENNA OR SIMILAR APPURTENANCE 
LIGHT 
When a structure utilizing this dual lighting system is 
topped with an antenna or similar appurtenance 
exceeding 40 feet (12m) in height, a medium intensity 
flashing white (L-865) and a red flashing beacon (L-
864) should be placed within 40 feet (12m) from the 
tip of the appurtenance.  The white light should 
operate during daytime and twilight and the red light 
during nighttime.  These lights should flash 
simultaneously with the rest of the lighting system.  

85.  OMISSION OF MARKING 
When medium intensity white lights are operated on 
structures 500 feet (153m) AGL or less during daytime 
and twilight, other methods of marking may be 
omitted. 
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CHAPTER 9. DUAL LIGHTING WITH RED/HIGH INTENSITY FLASHING WHITE SYSTEMS 

90.  PURPOSE 
This dual lighting system includes red lights (L-864) 
for nighttime and high intensity flashing white lights 
(L-856) for daytime and twilight use.  This lighting 
system may be used in lieu of operating a flashing 
white lighting system at night.  There may be some 
populated areas where the use of high intensity lights 
at night may cause significant environmental concerns 
and complaints.  The use of the dual lighting system 
should reduce/mitigate those concerns.  
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structutes and overall layout of design. 

91.  INSTALLATION 
The light units should be installed as specified in the 
appropriate portions of Chapters 4, 5, and 7.  The 
number of light levels needed may be obtained from 
Appendix 1. 

92.  OPERATION 
Lighting systems should be operated as specified in 
Chapters 4, 5, and 7.  Both systems should not be 
operated at the same time; however, there should be no 
more than a 2-second delay when changing from one 
system to the other.  Outage of one of two lamps in the 
uppermost red beacon (L-864 incandescent unit) or 
outage of any uppermost red light shall cause the white 
obstruction light system to operate in its specified 
“night” step intensity. 

93.  CONTROL DEVICE 
 The light intensity is controlled by a device that 
changes the intensity when the ambient light changes.   

The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Day-to-Twilight. This should not occur before the 
illumination drops to 60 foot-candles (645.8 lux) but 
should occur before it drops below 35 foot-candles 
(376.7 lux).  The illuminance-sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere. 

b. Twilight-to-Night. This should not occur before 
the illumination drops below 5 foot-candles (53.8 lux) 
but should occur before it drops below 2 foot-candles 
(21.5 lux). 

c. Night-to-Day. The intensity changes listed in 
subparagraph 93 a and b above should be reversed 
when changing from the night to day mode. 

94.  ANTENNA OR SIMILAR APPURTENANCE 
LIGHT 
When a structure utilizing this dual lighting system is 
topped with an antenna or similar appurtenance 
exceeding 40 feet (12m) in height, a medium intensity 
flashing white light (L-865) and a red flashing beacon 
(L-864) should be placed within 40 feet (12m) from 
the tip of the appurtenance.  The white light should 
operate during daytime and twilight and the red light 
during nighttime. 

95.  OMISSION OF MARKING 
When high intensity white lights are operated during 
daytime and twilight, other methods of marking may 
be omitted. 
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CHAPTER 10. MARKING AND LIGHTING OF CATENARY AND CATENARY SUPPORT STRUCTURES 

100. PURPOSE 
This chapter provides guidelines for marking and 
lighting catenary and catenary support structures.  The 
recommended marking and lighting of these structures 
is intended to provide day and night conspicuity and to 
assist pilots in identifying and avoiding catenary wires 
and associated support structures.   
101.  CATENARY MARKING STANDARDS 
Lighted markers are available for increased night 
conspicuity of high-voltage (69KV or greater) 
transmission line catenary wires.  These markers 
should be used on transmission line catenary wires 
near airports, heliports, across rivers, canyons, lakes, 
etc.  The lighted markers should be manufacturer 
certified as recognizable from a minimum distance of 
4,000 feet (1219m) under nighttime conditions, 
minimum VFR conditions or having a minimum 
intensity of at least 32.5 candela.  The lighting unit 
should emit a steady burning red light.  They should be 
used on the highest energized line.  If the lighted 
markers are installed on a line other than the highest 
catenary, then markers specified in paragraph 34 
should be used in addition to the lighted markers.  (The 
maximum distance between the line energizing the 
lighted markers and the highest catenary above the 
lighted marker should be no more than 20 feet (6m).)  
Markers should be distinctively shaped, i.e., spherical, 
cylindrical, so they are not mistaken for items that are 
used to convey other information.  They should be 
visible in all directions from which aircraft are likely 
to approach.  The area in the immediate vicinity of the 
supporting structure’s base should be clear of all items 
and/or objects of natural growth that could interfere 
with the line-of-sight between a pilot and the 
structure’s lights.  Where a catenary wire crossing 
requires three or more supporting structures, the inner 
structures should be equipped with enough light units 
per level to provide a full coverage. 

a. Size and Color.  The diameter of the markers used 
on extensive catenary wires across canyons, lakes, 
rivers, etc., should be not less than 36 inches (91cm).  
Smaller 20-inch (51cm) markers are permitted on less 
extensive power lines or on power lines below 50 feet 
(15m) above the ground and within 1,500 feet (458m) 
of an airport runway end.  Each marker should be a 
solid color such as aviation orange, white, or yellow.   

b. Installation. 
1. Spacing.  Lighted markers should be spaced 

equally along the wire at intervals of approximately 
200 feet (61m) or a fraction thereof.  Intervals between 

markers should be less in critical areas near runway 
ends, i.e., 30 to 50 feet (10m to 15m).  If the markers 
are installed on a line other than the highest catenary, 
then markers specified in paragraph 34 should be used 
in addition to the lighted markers.  The maximum 
distance between the line energizing the lighted 
markers and the highest catenary above the markers 
can be no more than 20 feet (6m).  The lighted markers 
may be installed alternately along each wire if the 
distance between adjacent markers meets the spacing 
standard.  This method allows the weight and wind 
loading factors to be distributed. 

2. Pattern.  An alternating color scheme provides 
the most conspicuity against all backgrounds.  Mark 
overhead wires by alternating solid colored markers of 
aviation orange, white, and yellow.  Normally, an 
orange marker is placed at each end of a line and the 
spacing is adjusted (not to exceed 200 feet (61m)) to 
accommodate the rest of the markers.  When less than 
four markers are used, they should all be aviation 
orange. 
102.  CATENARY LIGHTING STANDARDS 
When using medium intensity flashing white (L-866), 
high intensity flashing white (L-857), dual medium 
intensity (L-866/L-885) or dual high intensity (L-
857/885) lighting systems, operated 24 hours a day, 
other marking of the support structure is not necessary.  

a. Levels.  A system of three levels of sequentially 
flashing light units should be installed on each 
supporting structure or adjacent terrain.  Install one 
level at the top of the structure, one at the height of the 
lowest point in the catenary and one level 
approximately midway between the other two light 
levels.  The middle level should normally be at least 50 
feet (15m) from the other two levels.  The middle light 
unit may be deleted when the distance between the top 
and the bottom light levels is less than 100 feet (30m).  

1. Top Levels.  One or more lights should be 
installed at the top of the structure to provide 360-
degree coverage ensuring an unobstructed view.  If the 
installation presents a potential danger to maintenance 
personnel, or when necessary for lightning protection, 
the top level of lights may be mounted as low as 20 
feet (6m) below the highest point of the structure. 

2. Horizontal Coverage.  The light units at the 
middle level and bottom level should be installed so as 
to provide a minimum of 180-degree coverage 
centered perpendicular to the flyway.  Where a 
catenary crossing is situated near a bend in a river, 
canyon, etc., or is not perpendicular to the flyway, the 
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horizontal beam should be directed to provide the most 
effective light coverage to warn pilots approaching 
from either direction of the catenary wires. 

3. Variation.  The vertical and horizontal 
arrangements of the lights may be subject to the 
structural limits of the towers and/or adjacent terrain.  
A tolerance of 20 percent from uniform spacing of the 
bottom and middle light is allowed.  If the base of the 
supporting structure(s) is higher than the lowest point 
in the catenary, such as a canyon crossing, one or more 
lights should be installed on the adjacent terrain at the 
level of the lowest point in the span.  These lights 
should be installed on the structure or terrain at the 
height of the lowest point in the catenary. 

b. Flash Sequence.  The flash sequence should be 
middle, top, and bottom with all lights on the same 
level flashing simultaneously.  The time delay between 
flashes of levels is designed to present a unique system 
display. The time delay between the start of each level 
of flash duration is outlined in FAA AC 150/5345-43, 
Specification for Obstruction Lighting Equipment. 

c. Synchronization.  Although desirable, the 
corresponding light levels on associated supporting 
towers of a catenary crossing need not flash 
simultaneously. 

d. Structures 500 feet (153m) AGL or Less.  When 
medium intensity white lights (L-866) are operated 24 
hours a day, or when a dual red/medium intensity 
system (L-866 daytime & twilight/L-885 nighttime) is 
used, marking can be omitted.  When using a medium 
intensity while light (L-866) or a flashing red light (L-
885) during twilight or nighttime only, painting should 
be used for daytime marking. 

e. Structures Exceeding 500 Feet (153m) AGL.  
When high intensity white lights (L-857) are operated 
24 hours a day, or when a dual red/high intensity 
system (L-857 daytime and twilight/L-885 nighttime) 
is used, marking can be omitted.  This system should 
not be recommended on structures 500 feet (153m) or 
less unless an FAA aeronautical study shows 
otherwise. When a flashing red obstruction light (L-
885), a medium intensity (L-866) flashing white 
lighting system or a high intensity white lighting 
system (L-857) is used for nighttime and twilight only, 
painting should be used for daytime marking. 

103.  CONTROL DEVICE 
The light intensity is controlled by a device (photocell) 
that changes the intensity when the ambient light 
changes.  The lighting system should automatically 
change intensity steps when the northern sky 
illumination in the Northern Hemisphere on a vertical 
surface is as follows: 

a. Day-to-Twilight (L-857 System).  This should not 
occur before the illumination drops to 60 foot-candles 
(645.8 lux), but should occur before it drops below 35 
foot-candles (376.7 lux).  The illuminant-sensing 
device should, if practical, face the northern sky in the 
Northern Hemisphere. 

b. Twilight-to-Night (L-857 System).  This should 
not occur before the illumination drops below 5 foot-
candles (53.8 lux), but should occur before it drops 
below 2 foot-candles (21.5 lux). 

c. Night-to-Day.  The intensity changes listed in 
subparagraph 103 a. and b. above should be reversed 
when changing from the night to day mode. 

d. Day-to-Night (L-866 or L-885/L-866).  This 
should not occur before the illumination drops below 5 
foot-candles (563.8 lux) but should occur before it 
drops below 2 foot-candles (21.5 lux). 

e. Night-to-Day.  The intensity changes listed in 
subparagraph d. above should be reversed when 
changing from the night to day mode. 

f. Red Obstruction (L-885).  The red lights should 
not turn on until the illumination drops below 60 foot-
candles (645.8 lux) but should occur before reaching a 
level of 35 foot-candles (367.7 lux).  Lights should not 
turn off before the illuminance rises above 35 foot-
candles (367.7 lux), but should occur before reaching 
60 foot-candles (645.8 lux). 
104.  AREA SURROUNDING CATENARY SUPPORT 
STRUCTURES 
The area in the immediate vicinity of the supporting 
structure’s base should be clear of all items and/or 
objects of natural growth that could interfere with the 
line-of-sight between a pilot and the structure’s lights. 
105.  THREE OR MORE CATENARY SUPPORT 
STRUCTURES 
Where a catenary wire crossing requires three or more 
supporting structures, the inner structures should be 
equipped with enough light units per level to provide a 
full 360-degree coverage. 
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CHAPTER 11. MARKING AND LIGHTING MOORED BALLOONS AND KITES 

110.  PURPOSE 
The purpose of marking and lighting moored balloons, 
kites, and their cables or mooring lines is to indicate 
the presence and general definition of these objects to 
pilots when converging from any normal angle of 
approach. 

111.  STANDARDS 
These marking and lighting standards pertain to all 
moored balloons and kites that require marking and 
lighting under 14 CFR, part 101. 

112.  MARKING 
Flag markers should be used on mooring lines to warn 
pilots of their presence during daylight hours. 

a. Display.  Markers should be displayed at no more 
than 50-foot (15m) intervals and should be visible for 
at least 1 statute mile. 

b. Shape.  Markers should be rectangular in shape 
and not less than 2 feet (0.6m) on a side.  Stiffeners 
should be used in the borders so as to expose a large 
area, prevent drooping in calm wind, or wrapping 
around the cable. 

c. Color Patterns.  One of the following color 
patterns should be used: 

1. Solid Color.  Aviation orange. 

2. Orange and White.  Two triangular sections, 
one of aviation orange and the other white, combined 
to form a rectangle. 

 

113.  PURPOSE 
Flashing obstruction lights should be used on moored 
balloons or kites and their mooring lines to warn pilots 
of their presence during the hours between sunset and 
sunrise and during periods of reduced visibility.  These 
lights may be operated 24 hours a day. 

a. Systems.  Flashing red (L-864) or white beacons 
(L-865) may be used to light moored balloons or kites. 
High intensity lights (L-856) are not recommended. 

b. Display.  Flashing lights should be displayed on 
the top, nose section, tail section, and on the tether 
cable approximately 15 feet (4.6m) below the craft so 
as to define the extremes of size and shape. Additional 
lights should be equally spaced along the cable’s 
overall length for each 350 feet (107m) or fraction 
thereof. 

c. Exceptions.  When the requirements of this 
paragraph cannot be met, floodlighting may be used. 

114. OPERATIONAL CHARACTERISTICS 
The light intensity is controlled by a device that 
changes the intensity when the ambient light changes.  
The system should automatically turn the lights on and 
change intensities as ambient light condition change. 
The reverse order should apply in changing from 
nighttime to daytime operation.  The lights should 
flash simultaneously.  
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CHAPTER 12. MARKING AND LIGHTING EQUIPMENT AND INFORMATION 

120.  PURPOSE 
This chapter lists documents relating to obstruction 
marking and lighting systems and where they may be 
obtained. 

121.  PAINT STANDARD 
Paint and aviation colors/gloss, referred to in this 
publication should conform to Federal Standard 
FED-STD-595.  Approved colors shall be formulated 
without the use of Lead, Zinc Chromate or other 
heavy metals to match International Orange, White 
and Yellow.  All coatings shall be manufactured and 
labeled to meet Federal Environmental Protection 
Act Volatile Organic Compound(s) guidelines, 
including the National Volatile Organic Compound 
Emission Standards for architectural coatings. 

a. Exterior Acrylic Waterborne Paint.  Coating 
should be a ready mixed, 100% acrylic, exterior latex 
formulated for application directly to galvanized 
surfaces.  Ferrous iron and steel or non-galvanized 
surfaces shall be primed with a manufacturer 
recommended primer compatible with the finish coat. 

b. Exterior Solventborne Alkyd Based Paint.  
Coating should be ready mixed, alkyd-based, exterior 
enamel for application directly to non-galvanized 
surfaces such as ferrous iron and steel.  Galvanized 
surfaces shall be primed with a manufacturer primer 
compatible with the finish coat.  

Paint Standards Color Table 
COLOR  NUMBER 

Orange 12197 
White 17875 

Yellow 13538 
TBL 3 

 
 
Note- 
1. Federal specification T1-P-59, aviation surface paint, ready mixed 
international orange. 
 
2. Federal specification T1-102, aviation surface paint, oil titanium zinc. 
 
3. Federal specification T1-102, aviation surface paint, oil, exterior, 
ready mixed, white and light tints. 

122.  AVAILABILITY OF SPECIFICATIONS 
Federal specifications describing the technical 
characteristics of various paints and their application 
techniques may be obtained from: 

 

 

GSA- Specification Branch 
470 L’Enfant Plaza 
Suite 8214 
Washington, DC 20407 
Telephone: (202) 619-8925 

123.  LIGHTS AND ASSOCIATED EQUIPMENT 
The lighting equipment referred to in this publication 
should conform to the latest edition of one of the 
following specifications, as applicable: 

a. Obstruction Lighting Equipment. 
1. AC 150/5345-43, FAA Specification for 

Obstruction Lighting Equipment. 

2. Military Specifications MIL-L-6273, Light, 
Navigational, Beacon, Obstacle or Code, Type G-1. 

3. Military Specifications MIL-L-7830, Light 
Assembly, Markers, Aircraft Obstruction. 

b. Certified Equipment. 
1. AC 150/5345-53, Airport Lighting 

Certification Program, lists the manufacturers that 
have demonstrated compliance with the specification 
requirements of AC 150/5345-43. 

2. Other manufacturers’ equipment may be used 
provided that equipment meets the specification 
requirements of AC 150/5345-43. 

c. Airport Lighting Installation and Maintenance. 
1. AC 150/5340-21, Airport Miscellaneous 

Lighting Visual Aids, provides guidance for the 
installation, maintenance, testing, and inspection of 
obstruction lighting for airport visual aids such as 
airport beacons, wind cones, etc. 

2. AC 150/5340-26, Maintenance of Airport 
Visual Aid Facilities, provides guidance on the 
maintenance of airport visual aid facilities. 

d. Vehicles. 
1. AC 150/5210-5, Painting, Marking, and 

Lighting of Vehicles Used on an Airport, contains 
provisions for marking vehicles principally used on 
airports. 

2. FAA Facilities.  Obstruction marking for FAA 
facilities shall conform to FAA Drawing Number D-
5480, referenced in FAA Standard FAA-STD-003, 
Paint Systems for Structures. 
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124.  AVAILABILITY 
The standards and specifications listed above may be 
obtained free of charge from the below-indicated 
office: 

a. Military Specifications: 
Standardization Document Order Desk 
700 Robbins Avenue 
Building #4, Section D 
Philadelphia, PA 19111-5094 

b. FAA Specifications: 
Manager, ASD-110 
Department of Transportation 
Document Control Center 
Martin Marietta/Air Traffic Systems 
475 School St., SW. 
Washington, DC 20024 
Telephone: (202) 646-2047 
FAA Contractors Only 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. FAA Advisory Circulars: 
Department of Transportation 
TASC 
Subsequent Distribution Office, SVC-121.23 
Ardmore East Business Center 
3341 Q  75th Avenue 
Landover, MD  20785 
Telephone: (301) 322-4961 
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CHAPTER 13. MARKING AND LIGHTING WIND TURBINE FARMS 
130.  PURPOSE 
This chapter provides guidelines for the marking and 
lighting of wind turbine farms.  For the purposes of 
this advisory circular, wind turbine farms are defined 
as a wind turbine development that contains more 
than three (3) turbines of heights over 200 feet above 
ground level.  The recommended marking and 
lighting of these structures is intended to provide day 
and night conspicuity and to assist pilots in 
identifying and avoiding these obstacles.  

131.  GENERAL STANDARDS 
The development of wind turbine farms is a very 
dynamic process, which constantly changes based on 
the differing terrain they are built on.  Each wind 
turbine farm is unique; therefore it is important to 
work closely with the sponsor to determine a lighting 
scheme that provides for the safety of air traffic.  The 
following are guidelines that are recommended for 
wind turbine farms. Consider the proximity to 
airports and VFR routes, extreme terrain where 
heights may widely vary, and local flight activity 
when making the recommendation.   

a. Not all wind turbine units within an installation 
or farm need to be lighted.  Definition of the 
periphery of the installation is essential; however, 
lighting of interior wind turbines is of lesser 
importance unless they are taller than the peripheral 
units. 

b. Obstruction lights within a group of wind 
turbines should have unlighted separations or gaps of 
no more than ½ statute mile if the integrity of the 
group appearance is to be maintained.  This is 
especially critical if the arrangement of objects is 
essentially linear. 

c. Any array of flashing or pulsed obstruction 
lighting should be synchronized or flash 
simultaneously. 

 d. Nighttime wind turbine obstruction lighting 
should consist of the preferred FAA L-864 aviation 
red-colored flashing lights. 

 e.  White strobe fixtures (FAA L-865) may be used 
in lieu of the preferred L-864 red flashing lights, but 
must be used alone without any red lights, and must 
be positioned in the same manner as the red flashing 
lights. 

f.  The white paint most often found on wind 
turbine units is the most effective daytime early 
warning device.  Other colors, such as light gray or 
blue, appear to be significantly less effective in 

providing daytime warning.  Daytime lighting of 
wind turbine farms is not required, as long as the 
turbine structures are painted in a bright white color 
or light off-white color most often found on wind 
turbines. 

132. WIND TURBINE CONFIGURATIONS – 
Prior to recommending marking and lighting, 
determine the configuration and the terrain of the 
wind turbine farm.  The following is a description of 
the most common configurations. 

a. Linear – wind turbine farms in a line-like 
arrangement, often located along a ridge line, the face 
of a mountain or along borders of a mesa or field.  
The line may be ragged in shape or be periodically 
broke, and may vary in size from just a few turbines 
up to 20 miles long. 

b.  Cluster – turbine farms where the turbines are 
placed in circles like groups on top of a mesa, or 
within a large field.  A cluster is typically 
characterized by having a pronounced perimeter, with 
various turbines placed inside the circle at various, 
erratic distances throughout the center of the circle. 

c.  Grid – turbine farms arranged in a geographical 
shape such as a square or a rectangle, where each 
turbine is set a consistent distance from each other in 
rows, giving the appearance that they are part of a 
square like pattern. 

133.  MARKING STANDARDS 
The bright white or light off-white paint most often 
found on wind turbines has been shown to be most 
effective, and if used, no lights are required during 
the daytime.  However, if darker paint is used, wind 
turbine marking should be supplemented with 
daytime lighting, as required. 

134.  LIGHTING STANDARDS 
 a.  Flashing red (L864), or white (L-865) lights 
may be used to light wind turbines. Studies have 
shown that red lights are most effective, and should 
be the first consideration for lighting 
recommendations of wind turbines. 

 b. Obstruction lights should have unlighted 
separations or gaps of no more than ½ mile.  Lights 
should flash simultaneously.  Should the 
synchronization of the lighting system fail, a lighting 
outage report should be made in accordance with 
paragraph 23 of this advisory circular.  Light fixtures 
should be placed as high as possible on the turbine 
nacelle, so as to be visible from 360 degrees.   

AC 70/7460-1K CHG 22/1/07 
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   c.  Linear Turbine Configuration.  Place a light on 
each turbine positioned at each end of the line or 
string of turbines.  Lights should be no more than ½ 
statute mile, or 2640 feet from the last lit turbine.  In 
the event the last segment is significantly short, push 
the lit turbines back towards the starting point to 
present a well balanced string of lights.  High 
concentrations of lights should be avoided. 

   d.  Cluster Turbine Configuration.  Select a starting 
point among the outer perimeter of the cluster.  This 
turbine should be lit, and a light should be placed on 
the next turbine so that no more than a ½ statute mile 
gap exists.  Continue this pattern around the 
perimeter.  If the distance across the cluster is greater 
than 1 mile, and/or the terrain varies by more than 
100 feet, place one or more lit turbines at locations 
throughout the center of the cluster. 

   e.  Grid Turbine Configuration.  Select each of the 
defined corners of the layout to be lit, and then utilize 
the same concept of the cluster configuration as 
outlined in paragraph d. 

   f.  Special Considerations.  On occasion, one or two 
turbines may be located apart from the main grouping 
of turbines.   If one or two turbines protrude from the 
general limits of the turbine farm, these turbines 
should be lit.   

2/1/07AC 70/7460-1K CHG 2 
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APPENDIX 1:  Specifications for Obstruction Lighting Equipment Classification 

APPENDIX 
 

Type Description 

L-810     Steady-burning Red Obstruction Light 

L-856     High Intensity Flashing White Obstruction Light (40 FPM) 

L-857     High Intensity Flashing White Obstruction Light (60 FPM) 

L-864     Flashing Red Obstruction Light (20-40 FPM) 

L-865     Medium Intensity Flashing White Obstruction Light (40-FPM) 

L-866     Medium Intensity Flashing White Obstruction Light (60-FPM) 

L-864/L-865    Dual: Flashing Red Obstruction Light (20-40 FPM) and Medium Intensity 
Flashing White Obstruction Light (40 FPM) 

L-885     Red Catenary 60 FPM 

  FPM = Flashes Per Minute 
 

TBL 4 
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PAINTING AND/OR DUAL LIGHTING OF CHIMNEYS, POLES, TOWERS, AND SIMILAR STRUCTURES 

 

 

 
FIG 1 
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FIG 2 
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LIGHTING ADJACENT STRUCTURES 

 
 

         FIG 6 

34             Chap 13 Appendix 1 A1-7

J-49



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix J Obstruction Marking and Lighting 

 3/1/00  AC 70/7460-1K 
 

AC 70/7460-1K CHG 1 8/1/00
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BRIDGE LIGHTING 

 
FIG 10 
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FIG 13 
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FIG 14 

 

Chap 13   33 Appendix 1 A1-15

J-57



Final 
November 2014 

 
 

Powder River Training Complex EIS 
 Appendix J Obstruction Marking and Lighting 

 3/1/00 AC 70/7460-1K
  

AC 70/7460-1K CHG 1 8/1/00

 
FIG 15 
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FIG 17 
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APPENDIX 2. Miscellaneous 

1. RATIONALE FOR OBSTRUCTION LIGHT 
INTENSITIES. 
Sections 91.117, 91.119 and 91.155 of the FAR Part 
91, General Operating and Flight Rules, prescribe 
aircraft speed restrictions, minimum safe altitudes, and 
basic visual flight rules (VFR) weather minimums for 

governing the operation of aircraft, including 
helicopters, within the United States. 

2. DISTANCE VERSUS INTENSITIES. 
TBL 5 depicts the distance the various intensities can 
be seen under 1 and 3 statute miles meteorological 
visibilities:  

Distance/Intensity Table 
 

Time Period Meteorological Visibility 
Statute Miles 

Distance Statute Miles Intensity Candelas 

 2.9 (4.7km)     1,500 (+/- 25%) 
3 (4.8km) 3.1 (4.9km)     2,000 (+/- 25%) 

Night 

 1.4 (2.2km)          32  
 1.5 (2.4km) 200,000 
1 (1.6km) 1.4 (2.2km) 100,000 

Day 

 1.0 (1.6km)   20,000 (+/- 25%) 
 3.0 (4.8km) 200,000 
3 (4.8km) 2.7 (4.3km) 100,000 

Day 

 1.8 (2.9km)   20,000 (+/- 25%) 
Twilight 1 (1.6km) 1.0 (1.6km) 

       to 1.5 (2.4km) 
  20,000 (+/- 25%)? 

Twilight 3 (4.8km) 1.8 (2.9km) 
       to 4.2 (6.7km) 

  20,000 (+/- 25%)? 

 
Note- 
1. DISTANCE CALCULATED FOR NORTH SKY ILLUMINANCE. 

TBL 5 

3. CONCLUSION. 
Pilots of aircraft travelling at 165 knots (190 
mph/306kph) or less should be able to see obstruction 
lights in sufficient time to avoid the structure by at 
least 2,000 feet (610m) horizontally under all 
conditions of operation, provided the pilot is operating 
in accordance with FAR Part 91. Pilots operating 
between 165 knots (190 mph/303 km/h) and 250 knots 
(288 mph/463 kph) should be able to see the 
obstruction lights unless the weather deteriorates to 3 
statute miles (4.8 kilometers) visibility at night, during 
which time period 2,000 candelas would be required to 
see the lights at 1.2 statute miles (1.9km). A higher 
intensity, with 3 statute miles (4.8 kilometers) 
visibility at night, could generate a residential 
annoyance factor. In addition, aircraft in these speed 
ranges can normally be expected to operate under 
instrument flight rules (IFR) at night when the 
visibility is 1 statute mile (1.6 kilometers). 

4. DEFINITIONS. 
a. Flight Visibility. The average forward horizontal 

distance, from the cockpit of an aircraft in flight, at 
which prominent unlighted objects may be seen and 
identified by day and prominent lighted objects may be 
seen and identified by night. 

Reference- 
AIRMAN’S INFORMATION MANUAL 
PILOT/CONTROLLER GLOSSARY. 

b. Meteorological Visibility. A term that denotes the 
greatest distance, expressed in statute miles, that 
selected objects (visibility markers) or lights of 
moderate intensity (25 candelas) can be seen and 
identified under specified conditions of observation. 
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5. LIGHTING SYSTEM CONFIGURATION. 
a. Configuration A. Red lighting system. 

b. Configuration B. High Intensity White 
Obstruction Lights (including appurtenance lighting). 

c. Configuration C. Dual Lighting System - High 
Intensity White & Red (including appurtenance 
lighting). 

d. Configuration D. Medium Intensity White Lights 
(including appurtenance lighting).  

e. Configuration E. Dual Lighting Systems - 
Medium Intensity White & Red (including 
appurtenance lighting). 

Example- 
‘‘CONFIGURATION B 3’’ DENOTES A HIGH INTENSITY LIGHTING 
SYSTEM WITH THREE LEVELS OF LIGHT.
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   Fuel Flow rate kg/lb fuel

Aircraft # of Engines Aircraft Engine Power Setting Lb/HR THC CO NOX SO2 PM10 CO2 CH4 N2O

KC‐135R 4 F108‐CF‐100 Idle 1,136                 0.92       27.19     3.94       1.06       9.08        1.41           0.04        0.05      

Approach 2,547                 0.04       6.39       6.96       1.06       1.55        1.41           0.04        0.05      

Intermediate 5,650                 0.03       1.61       13.53     1.06       0.65        1.41           0.04        0.05      

Military 6,458                 0.03       0.63       15.28     1.06       1.59        1.41           0.04        0.05      

6,458                 0.03       0.63       15.28     1.06       1.59        1.41           0.04        0.05      

F‐15 A/B/C/D 1 F100‐PW‐100 Idle 1,097                 8.60       35.29     4.38       2.06       

Approach 2,746                 0.16       3.49       12.33     2.63       

Intermediate 7,617                 0.14       0.91       30.89     2.06       

Military 10,104               0.28       0.90       39.44     1.33       

AB‐5 54,074               0.05       9.57       6.62       1.15       

F‐15 C/D/E 1 F100‐PW‐200 Idle 1,016                 8.26       26.61     4.99       1.06       2.06        1.41           0.04        0.05      

Approach 3,135                 17.62     1.38       13.82     1.06       2.63        1.41           0.04        0.05      

Intermediate 5,406                 4.97       0.49       27.60     1.06       2.06        1.41           0.04        0.05      

Military 8,717                 3.47       0.86       39.12     1.06       1.33        1.41           0.04        0.05      

AB‐5 40,247               0.32       9.47       7.03       1.06       1.15        1.41           0.04        0.05      

F‐15 E 1 F100‐PW‐229 Idle 1,087                 0.38       10.16     3.80       2.06       

Approach 3,098                 0.21       1.17       15.08     2.63       

Intermediate 5,838                 0.30       0.15       17.53     2.06       

Military 11,490               0.54       0.66       57.65     1.33       

AB‐1 20,793               16.26     76.62     50.92     1.15       

Average2 10,104                 1.43         0.81         45.40       1.06         1.33         1.41           0.04         0.05        

F‐16A/B 1 F100‐PW‐200 Idle 1,016                 8.26       26.61     4.99       1.06       2.06        1.41           0.04        0.05      

Approach 3,135                 17.62     1.38       13.82     1.06       2.63        1.41           0.04        0.05      

Intermediate 5,406                 4.97       0.49       27.60     1.06       2.06        1.41           0.04        0.05      

Military 8,717                 3.47       0.86       39.12     1.06       1.33        1.41           0.04        0.05      

AB‐5 40,247               0.32       9.47       7.03       1.06       1.15        1.41           0.04        0.05      

F‐16C/D 1 F110‐GE‐129 Idle 1,036                 2.64       34.58     3.19       1.06       2.61        1.41           0.04        0.05      

Approach 4,956                 0.05       3.85       11.60     1.06       1.37        1.41           0.04        0.05      

Intermediate 7,136                 0.01       2.49       17.33     1.06       0.57        1.41           0.04        0.05      

Military 9,985                 0.54       2.42       27.13     1.06       0.14        1.41           0.04        0.05      

AB‐1 16,826               64.80     104.60   15.08     1.06       3.34        1.41           0.04        0.05      

F‐16N 1 F110‐GE‐100 Idle 1,044                 2.10       31.06     4.33       1.06       1.84        1.41           0.04        0.05      

Approach 4,128                 0.36       4.00       10.87     1.06       0.95        1.41           0.04        0.05      

Intermediate 6,598                 0.19       2.20       18.25     1.06       0.57        1.41           0.04        0.05      

Military 9,974                 0.62       2.05       30.35     1.06       0.14        1.41           0.04        0.05      

AB‐1 16,374               69.33     97.50     15.55     1.06       3.34        1.41           0.04        0.05      

Idle 1,032                 4.33       30.75     4.17       1.06       2.17        1.41           0.04        0.05      

Approach 4,073                 6.01       3.08       12.10     1.06       1.65        1.41           0.04        0.05      

Intermediate 6,380                 1.72       1.73       21.06     1.06       1.07        1.41           0.04        0.05      

Military 9,559                 1.54       1.78       32.20     1.06       0.54        1.41           0.04        0.05      

AB‐1 24,482               44.82     70.52     12.55     1.06       2.61        1.41           0.04        0.05      

Average2 9,559                   1.54         1.78         32.20       1.06         0.54         1.41           0.04         0.05        

B‐1B 4 F101‐GE‐102 Idle 1,117                 24.47     4.10       1.06       2.17        1.41           0.04        0.05      

Approach 4,533                 0.14       1.03       9.16       1.06       4.23        1.41           0.04        0.05      

Intermediate 6,557                 0.13       0.85       13.15     1.06       1.35        1.41           0.04        0.05      

Military 7,828                 0.11       0.83       12.83     1.06       1.68        1.41           0.04        0.05      

AB‐1 15,314               61.82     43.47     16.91     1.06       2.86        1.41           0.04        0.05      

7,828                 0.11       0.83       12.83     1.06       1.68        1.41           0.04        0.05      

B‐2 4 F118‐GE‐100 Idle 1,097                 0.59       20.98     4.30       1.06       1.25        1.41           0.04        0.05      

Approach 3,773                 0.87       2.02       11.09     1.06       4.47        1.41           0.04        0.05      

Intermediate 6,350                 ND  0.84       18.01     1.06       1.78        1.41           0.04        0.05      

Military 10,887               ND  0.65       33.12     1.06       1.64        1.41           0.04        0.05      

10,887               ND  0.65       33.12     1.06       1.64        1.41           0.04        0.05      

B‐52H 8 TF33‐P‐3 Idle 900                     90.91     95.06     1.39       1.06       4.98        1.41           0.04        0.05      

Approach 3,800                 1.37       5.24       6.37       1.06       3.55        1.41           0.04        0.05      

Intermediate 6,240                 1.50       2.11       7.88       1.06       3.15        1.41           0.04        0.05      

Military 7,440                 0.55       1.19       12.08     1.06       3.67        1.41           0.04        0.05      

7,440                 0.55       1.19       12.08     1.06       3.67        1.41           0.04        0.05      

Notes:

(1) Unless otherwise cited, all data on this page are from Table 3‐3 of "Air Emissions Inventory Guidance Document for

     Mobile Sources at Air Force Installations"  IERA‐RS‐BR‐SR‐2001‐0010,   AF IERA, Brooks Air Force Base TX,  January 2002, except SO2 emission factors

     obtained from AFCEC January 2013.

(2) Millitary Mode Averages were not taken from the AF IERA

(3) JP‐8 (jet fuel density) ‐ 6.8 lb/gallon

Pounds/1000 pounds Fuel

Table 1 - AIRCRAFT EMISSION FACTORS
g/lb fuel
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Annual Hours of Operation Total
AirspaceUnit Aircraft within Airspace 500 - 1,000 1,000 - 2,000 2,000 - 5,000 Hours

B-1 125.0                                               25.0                   56.3                   25.0                   106.3              
B-52 -                                                   -                     0.0                     -                     0.0                  

Tankers 1 -                                                   -                     -                     -                     -                  

Transient 5.0                                                   0.9                     0.9                     -                     1.8                  

B-1 125.0                                               25.0                   56.3                   25.0                   106.3              

B-52 -                                                   -                     -                     -                     -                  

Tankers 1 -                                                   -                     -                     -                     -                  

Transient 5.0                                                   0.9                     0.9                     -                     1.8                  

Annual Hours of Operation Total
AirspaceUnit Aircraft within Airspace 500 - 1,000 1,000 - 2,000 2,000 - 5,000 Hours

B-1 419.0                                               21.0                   47.2                   21.0                   89.2                
B-52 33.0                                                 -                     2.3                     0.4                     2.7                  

Tankers 1 69.0                                                 -                     -                     -                     -                  

Transient 36.0                                                 2.0                     2.0                     -                     4.0                  

B-1 779.7                                               39.0                   87.7                   39.0                   165.7              

B-52 97.3                                                 -                     13.8                   2.4                     16.2                

Tankers 1 5.6                                                   -                     -                     -                     -                  

Transient 39.9                                                 2.2                     2.2                     -                     4.3                  

B-1 389.2                                               19.5                   43.8                   19.5                   82.8                

B-52 25.8                                                 -                     2.3                     0.4                     2.7                  

Tankers 1 3.7                                                   -                     -                     -                     -                  

Transient 25.1                                                 1.4                     1.4                     -                     2.7                  

B-1 405.6                                               -                     -                     -                     -                  

B-52 92.1                                                 -                     -                     -                     -                  

Tankers 1 68.6                                                 -                     -                     -                     -                  

Transient 31.2                                                 -                     -                     -                     -                  

B-1 13.0                                                 0.7                     1.5                     0.7                     2.8                  

B-52 2.9                                                   -                     -                     -                     -                  

Tankers 1 0.6                                                   -                     -                     -                     -                  

Transient 4.9                                                   0.3                     0.3                     -                     0.5                  

B-1 17.6                                                 0.9                     2.0                     0.9                     3.7                  

B-52 4.0                                                   -                     -                     -                     -                  

Tankers 1 0.8                                                   -                     -                     -                     -                  

Transient 6.6                                                   0.4                     0.4                     -                     0.7                  

B-1 9.1                                                   0.5                     1.0                     0.5                     1.9                  

B-52 2.1                                                   -                     -                     -                     -                  

Tankers 1 0.4                                                   -                     -                     -                     -                  

Transient 3.4                                                   0.2                     0.2                     -                     0.4                  

Notes: 1. Tankers = KC-135

Powder River 2 MOA

Table 2A -Baseline - Airspace Operations
Altitude AGL (Feet)

Powder River A MOA

Powder River B MOA

GAP A MOA

Altitude AGL (Feet)
Table 2B - Modified Alternative A - Airspace Operations

GAP C MOA

Powder River 1 MOA

GAP B MOA

Powder River 4 MOA

Powder River 3 MOA
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Annual Hours of Operation Total

AirspaceUnit Aircraft within Airspace 500 - 1,000 1,000 - 2,000 2,000 - 5,000 Hours
B-1 793.6                                              39.7                   89.3                   39.7                   168.6                  
B-52 247.3                                              -                     41.4                   7.3                     48.7                    

Tankers 1 5.6                                                  -                     -                     -                     -                      

Transient 44.1                                                2.4                     2.4                     -                     4.8                      

B-1 437.2                                              21.9                   49.2                   21.9                   92.9                    

B-52 38.3                                                -                     4.6                     0.8                     5.4                      

Tankers 1 3.7                                                  -                     -                     -                     -                      

Transient 28.2                                                1.5                     1.5                     -                     3.0                      

B-1 455.9                                              22.8                   51.3                   22.8                   96.9                    

B-52 154.6                                              -                     25.3                   4.4                     29.7                    

Tankers 1 68.6                                                -                     -                     -                     -                      

Transient 35.2                                                1.9                     1.9                     -                     3.8                      

B-1 20.1                                                1.0                     2.3                     1.0                     4.3                      

B-52 4.0                                                  -                     -                     -                     -                      

Tankers 1 0.8                                                  -                     -                     -                     -                      

Transient 7.6                                                  0.4                     0.4                     -                     0.8                      

B-1 10.4                                                0.5                     1.2                     0.5                     2.2                      

B-52 2.1                                                  -                     -                     -                     -                      

Tankers 1 0.4                                                  -                     -                     -                     -                      

Transient 3.9                                                  0.2                     0.2                     -                     0.4                      

Annual Hours of Operation Total
AirspaceUnit Aircraft within Airspace 500 - 1,000 1,000 - 2,000 2,000 - 5,000 Hours

B-1 469.3                                              23.5                   52.8                   23.5                   99.7                    

B-52 158.2                                              -                     25.3                   4.4                     29.7                    

Tankers 1 68.6                                                -                     -                     -                     -                      

Transient 39.2                                                2.1                     2.1                     -                     4.2                      

B-1 791.3                                              45.0                   101.3                 45.0                   191.3                  

B-52 247.3                                              -                     41.4                   7.3                     48.7                    

Tankers 1 5.6                                                  -                     -                     -                     -                      

Transient 43.3                                                2.3                     2.3                     -                     4.7                      

B-1 435.8                                              21.8                   49.0                   21.8                   92.6                    

B-52 38.3                                                -                     4.6                     0.8                     5.4                      

Tankers 1 3.7                                                  -                     -                     -                     -                      

Transient 27.7                                                1.5                     1.5                     -                     3.0                      

B-1 14.5                                                0.7                     1.6                     0.7                     3.1                      

B-52 2.9                                                  -                     -                     -                     -                      

Tankers 1 0.6                                                  -                     -                     -                     -                      

Transient 5.4                                                  0.3                     0.3                     -                     0.6                      

B-1 19.7                                                1.0                     2.2                     1.0                     4.2                      

B-52 4.0                                                  -                     -                     -                     -                      

Tankers 1 0.8                                                  -                     -                     -                     -                      

Transient 7.4                                                  0.4                     0.4                     -                     0.8                      

Table 2C - Alternative B - Airspace Operations

Table 2D - Alternative C - Airspace Operations

Altitude AGL (Feet)

Powder River 2 MOA

Powder River 3 MOA

Powder River 4 MOA

GAP B MOA

GAP C MOA

Altitude AGL (Feet)

Powder River 1 MOA

Powder River 2 MOA

Powder River 3 MOA

GAP A MOA

GAP B MOA
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 AirspaceUnit Aircraft Total Hours VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Powder River A MOA B-1 106.3             0.18         1.38         21.34       1.76         2.79         2.79             4,682.05           0.13         0.15         4,731.84           
B-52 0.0                 0.00         0.00         0.00         0.00         0.00         0.00             0.44                   0.00         0.00         0.45                  

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 1.8                 0.01         0.02         0.28         0.01         0.00         0.00             79.32                0.00         0.00         80.16                

AIRSPACE TOTAL 0.20         1.40         21.62       1.77         2.80         2.80             4,761.81           0.13         0.15         4,812.45           
Powder River B MOA B-1 106.3             0.18         1.38         21.34       1.76         2.79         2.79             4,682.05           0.13         0.15         4,731.84           

B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 1.8                 0.01         0.02         0.28         0.01         0.00         0.00             79.32                0.00         0.00         80.16                
AIRSPACE TOTAL 0.18         1.38         21.34       1.76         2.79         2.79             4,761.37           0.13         0.15         4,812.00           
TOTAL BASELINE EMISSIONS 0.38         2.78         42.96       3.54         5.59         5.59             9,523.18           0.27         0.31         9,624.45           

Note: CH4 has a GWP of 21 and N2O has a GWP of 310

AirspaceUnit Aircraft Total Hours VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Powder River 1 MOA B-1 89.2               0.15         1.16         17.92       1.48         2.35         2.35             3,930.72           0.11         0.13         3,972.52           
B-52 2.7                 0.04         0.10         0.97         0.09         0.29         0.29             118.98              0.00         0.00         120.24              

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 4.0                 0.03         0.03         0.62         0.02         0.01         0.01             176.27              0.00         0.01         178.14              
AIRSPACE TOTAL 0.23         1.29         19.50       1.59         2.65         2.65             4,225.96           0.12         0.14         4,270.90           

Powder River 2 MOA B-1 165.7             0.29         2.15         33.28       2.75         4.36         4.36             7,300.47           0.21         0.24         7,378.11           
B-52 16.2               0.27         0.57         5.82         0.51         1.77         1.77             713.87              0.02         714.30              

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 4.3                 0.03         0.04         0.66         0.02         0.01         0.01             189.49              0.01         0.01         191.50              
AIRSPACE TOTAL 0.58         2.76         39.76       3.28         6.14         6.14             8,203.83           0.23         0.24         8,283.90           

Powder River 3 MOA B-1 82.8               0.14         1.08         16.63       1.37         2.18         2.18             3,648.69           0.10         0.12         3,687.49           
B-52 2.7                 0.04         0.10         0.97         0.09         0.29         0.29             118.98              0.00         0.00         120.24              

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 2.7                 0.02         0.02         0.42         0.01         0.01         0.01             118.98              0.00         0.00         120.24              
AIRSPACE TOTAL 0.21         1.19         18.02       1.47         2.48         2.48             3,886.65           0.11         0.13         3,927.98           

Powder River 4 MOA B-1 -                -           -           -           -           -           -               -                    -           -           -                    
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 -                -           -           -           -           -           -               -                    -           -           -                    
AIRSPACE TOTAL -           -           -           -           -           -               -                    -           -           -                    

GAP A MOA B-1 2.8                 0.00         0.04         0.55         0.05         0.07         0.07             121.62              0.00         0.00         122.92              
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.5                 0.00         0.00         0.08         0.00         0.00         0.00             22.91                0.00         0.00         23.16                
AIRSPACE TOTAL 0.01         0.04         0.63         0.05         0.07         0.07             144.54              0.00         0.00         146.07              

GAP B MOA B-1 3.7                 0.01         0.05         0.75         0.06         0.10         0.10             164.81              0.00         0.01         166.56              
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.7                 0.01         0.01         0.11         0.00         0.00         0.00             31.73                0.00         0.00         32.07                
AIRSPACE TOTAL 0.01         0.05         0.86         0.07         0.10         0.10             196.54              0.01         0.01         198.63              

METRIC TONS PER YEAR
Table 4A - Modified Alternative A Airspace Emissions 

Table 3 - Baseline Airspace Emissions
TONS PER YEAR METRIC TONS PER YEAR

TONS PER YEAR

GAP C MOA B-1 1.9                 0.00         0.03         0.39         0.03         0.05         0.05             85.49                0.00         0.00         86.40                
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.4                 0.00         0.00         0.06         0.00         0.00         0.00             15.86                0.00         0.00         16.03                
AIRSPACE TOTAL 0.01         0.03         0.45         0.03         0.05         0.05             101.35              0.00         0.00         102.43              
TOTAL ALTERNATIVE A EMISSIONS 1.04         5.37         79.23       6.49         11.49       11.49           16,758.87         0.47         0.52         16,929.92         

Note: CH4 has a GWP of 21 and N2O has a GWP of 310

AirspaceUnit Aircraft Total Hours VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
-                    

Powder River 2 MOA B-1 168.6             0.29         2.19         33.87       2.80         4.44         4.44             7,431.35           0.21         0.24         7,510.38           
B-52 48.7               0.80         1.72         17.49       1.53         5.31         5.31             2,143.83           0.06         0.07         2,166.63           

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 4.8                 0.04         0.04         0.73         0.02         0.01         0.01             209.76              0.01         0.01         211.99              
AIRSPACE TOTAL 1.12         3.95         52.10       4.36         9.76         9.76             9,784.93           0.28         0.32         9,888.99           

Powder River 3 MOA B-1 92.9               0.16         1.21         18.66       1.54         2.44         2.44             4,094.20           0.12         0.13         4,137.74           
B-52 5.4                 0.09         0.19         1.94         0.17         0.59         0.59             238.40              0.01         0.01         240.93              

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 3.0                 0.02         0.03         0.47         0.02         0.01         0.01             133.96              0.00         0.00         135.39              
AIRSPACE TOTAL 0.27         1.42         21.08       1.73         3.04         3.04             4,466.56           0.13         0.14         4,514.06           

Powder River 4 MOA B-1 96.9               0.17         1.26         19.46       1.61         2.55         2.55             4,269.59           0.12         0.14         4,314.99           
B-52 29.7               0.49         1.05         10.69       0.94         3.25         3.25             1,310.09           0.04         0.04         1,324.02           

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 3.8                 0.03         0.03         0.58         0.02         0.01         0.01             167.45              0.00         0.01         169.23              
AIRSPACE TOTAL 0.68         2.34         30.73       2.57         5.81         5.81             5,747.13           0.16         0.19         5,808.25           

GAP B MOA B-1 4.3                 0.01         0.06         0.86         0.07         0.11         0.11             189.04              0.01         0.01         191.05              
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.8                 0.01         0.01         0.13         0.00         0.00         0.00             36.13                0.00         0.00         36.52                
AIRSPACE TOTAL 0.01         0.06         0.99         0.08         0.11         0.11             225.18              0.01         0.01         227.57              

GAP C MOA B-1 2.2                 0.00         0.03         0.44         0.04         0.06         0.06             97.39                0.00         0.00         98.42                
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.4                 0.00         0.00         0.06         0.00         0.00         0.00             18.51                0.00         0.00         18.70                
AIRSPACE TOTAL 0.01         0.03         0.51         0.04         0.06         0.06             115.89              0.00         0.00         117.13              
TOTAL ALTERNATIVE B EMISSIONS 2.09         7.82         105.40     8.76         18.78       18.78           20,339.70         0.57         0.66         20,556.00         

Note: CH4 has a GWP of 21 and N2O has a GWP of 310

TONS PER YEAR METRIC TONS PER YEAR
Table 4B - Alternative B Airspace Emissions 
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AirspaceUnit Aircraft Total Hours VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Powder River 1 MOA B-1 99.7               0.17         1.30         20.03       1.66         2.62         2.62             4,395.18           0.12         0.14         4,441.92           
B-52 29.7               0.49         1.05         10.69       0.94         3.25         3.25             1,310.09           0.04         0.04         1,324.02           

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 4.2                 0.03         0.04         0.65         0.02         0.01         0.01             186.84              0.01         0.01         188.83              
AIRSPACE TOTAL 0.69         2.38         31.37       2.61         5.88         5.88             5,892.11           0.17         0.19         5,954.77           

Powder River 2 MOA B-1 191.3             0.33         2.49         38.42       3.17         5.03         5.03             8,427.69           0.24         0.27         8,517.31           
B-52 48.7               0.80         1.72         17.49       1.53         5.31         5.31             2,143.83           0.06         0.07         2,166.63           

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 4.7                 0.03         0.04         0.72         0.02         0.01         0.01             206.23              0.01         0.01         208.42              
AIRSPACE TOTAL 1.16         4.25         56.63       4.73         10.36       10.36           10,777.75         0.30         0.35         10,892.36         

Powder River 3 MOA B-1 92.6               0.16         1.20         18.60       1.54         2.44         2.44             4,080.98           0.12         0.13         4,124.38           
B-52 5.4                 0.09         0.19         1.94         0.17         0.59         0.59             238.40              0.01         0.01         240.93              

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 3.0                 0.02         0.03         0.46         0.02         0.01         0.01             131.32              0.00         0.00         132.71              
AIRSPACE TOTAL 0.27         1.42         21.01       1.72         3.03         3.03             4,450.70           0.13         0.14         4,498.03           

-                    
GAP A MOA B-1 3.1                 0.01         0.04         0.62         0.05         0.08         0.08             136.17              0.00         0.00         137.61              

B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.6                 0.00         0.00         0.09         0.00         0.00         0.00             25.56                0.00         0.00         25.83                
AIRSPACE TOTAL 0.01         0.05         0.71         0.05         0.08         0.08             161.72              0.00         0.01         163.44              

GAP B MOA B-1 4.2                 0.01         0.05         0.84         0.07         0.11         0.11             185.08              0.01         0.01         187.05              
B-52 -                -           -           -           -           -           -               -                    -           -           -                    

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.8                 0.01         0.01         0.12         0.00         0.00         0.00             35.25                0.00         0.00         35.63                
AIRSPACE TOTAL 0.01         0.06         0.97         0.07         0.11         0.11             220.33              0.01         0.01         222.67             
TOTAL ALTERNATIVE C EMISSIONS 2.14         8.16         110.68     9.20         19.47       19.47           21,502.61         0.61         0.70         21,731.28         
Notes: Note: CH4 has a GWP of 21 and N2O has a GWP of 310

1. Tankers = KC-135

2. Transient: Average Emission Factors B-1, B-2, B-52, KC-135, F-15, F-16

AirspaceUnit Aircraft Total Hours VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Powder River 1B MOA B-1 21.2               0.04         0.27         4.25         0.35         0.56         0.56             932                    0.03         0.03         942                   
B-52 0.7                 0.01         0.02         0.24         0.02         0.07         0.07             30                      0.00         0.00         30                     

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 0.8                 0.01         0.01         0.13         0.00         0.00         0.00             36                      0.00         0.00         37                     
AIRSPACE TOTAL 0.05         0.31         4.62         0.38         0.63         0.63             998                    0.03         0.03         1,009                
Emissions within Rosebud County 0.04         0.22         3.37         0.27         0.46         0.46             728.62              0.02         0.02         736.36              

Powder River 1D MOA B-1 48.1               0.08         0.63         9.66         0.80         1.27         1.27             2,120                0.06         0.07         2,142                
B-52 1.5                 0.02         0.05         0.52         0.05         0.16         0.16             64                      0.00         0.00         65                     

Tankers 1 -                -           -           -           -           -           -               -                    -           -           -                    

Transient2 2.2                 0.02         0.02         0.33         0.01         0.01         0.01             95                      0.00         0.00         96                     

AIRSPACE TOTAL 0.12         0.69         10.52       0.85         1.43         1.43             2,279                0.06         0.07         2,303                
Emissions within Rosebud County 0.04         0.21         3.15         0.26         0.43         0.43             683.60              0.02         0.02         690.87              
Emissions within Sheridan County 0.01         0.05         0.78         0.06         0.11         0.11             169.47              0.00         0.01         171.27              

TONS PER YEAR METRIC TONS PER YEAR

Table 5 - Modified Alternative A Emissions - Powder River 1B and 1D MOA/ATCAA Airspaces 

Table 4C - Alternative C Airspace Emissions 

TONS PER YEAR METRIC TONS PER YEAR

y
Total Emissions within Rosebud County 0.08         0.43         6.53         0.53         0.89         0.89             1,412.22           0.04         0.05         1,427.23           
Emissions over N. Cheyenne Indian Reservation -           -           -           -           -           -               -                    -           -           -                    
Big Horn County 4,925       4,995       602          17,997     
Rosebud County 1,782       27,562     15,510     10,551     
Combined Counties 6,707       32,557     16,112     28,548     
Airspace PR 1D Fraction of Combined Counties -           -           -           -           
Airspace PR 1D % of Combined Counties -           -           -           -           
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MJU Flare Emission Factors
Table 15.8.16-1 EMISSION FACTORS FOR THE USE OF DODIC L410,

M206 AIRCRAFT COUNTERMEASURE FLARE - CARBON DIOXIDE, CRITERIA POLLUTANTS,

TOTAL NONMETHANE HYDROCARBONS, AND TOTAL SUSPENDED PARTICULATEa
EMISSION FACTOR RATING: B (except as noted)
CASRNb Pollutant lb per item  lb per lb NEWc
124-38-9 CO2 0.011                       0.034                                         
630-08-0 Carbon monoxide (CO) 0.001                       0.004                                         
-- Oxides of Nitrogen (NOx) 0.000                       0.000                                         
-- PM-2.5 0.006                       0.020                                         
-- PM-10 0.006                       0.020                                         
7446-05-09 Sulfur dioxide (SO2) 0.000                       0.000                                         
-- TNMHC  0.000                       0.001                                         
12789-66-1 TSPf  0.009                       0.028                                         
M206 was used  for approximation to MJU Flares 
http://www.globalsecurity.org/military/systems/aircraft/systems/m206.htm
Chaff Emission Factor

Source: Air Force. 1997. Environmental Effects of Self-Protection Chaff and Flares. 

Prepared for Headquarters Air Combat Command, Langley AFB, Virginia

PM10/PM2.5 EF 95 gm per item

Chaffs Flares
Existing Powder River A MOA N/A N/A

Powder River B MOA N/A N/A

Gateway ATCAA N/A N/A
Black Hills ATCAA N/A N/A

TOTAL N/A N/A
Alternative A Powder River 1 MOA/ATCCA 8300 820

Powder River 2 MOA/ATCAA 11000 1100
Powder River 3 MOA/ATCAA 4200 420
Powder River 4 MOA/ATCAA 5500 550
Gap A MOA/ATCAA 200 20
Gap B MOA/ATCAA 260 30
Gap C MOA/ATCAA 140 10
Gap B Extension MOA/ATCAA 
Gateway ATCAA 3400 350

TOTAL 33,000 3,300

Alternative B Powder River 1 MOA/ATCCA 4004 400
Powder River 2 MOA/ATCAA 11489 1149

Powder River 3 MOA/ATCAA 4574 457
Powder River 4 MOA/ATCAA 5850 585

Gap A MOA/ATCAA 131 13

Gap B MOA/ATCAA 291 29
Gap C MOA/ATCAA 150 15
Gap B Extension MOA/ATCAA 
Gateway ATCAA 3541 354

TOTAL 30,030 3,002

Alternative C Powder River 1 MOA/ATCCA 6055 606
Powder River 2 MOA/ATCAA 11464 1146
Powder River 3 MOA/ATCAA 4559 456
Powder River 4 MOA/ATCAA 3833 383
Gap A MOA/ATCAA 211 21
Gap B MOA/ATCAA 287 29

Gap C MOA/ATCAA 90 9

Gap B Extension MOA/ATCAA 
Gateway ATCAA 3531 353

TOTAL 30,030 3,003
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VOC/TNMHC CO NOX SO2 PM10 PM2.5 CO2

Powder River A MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River B MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gateway ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Black Hills ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River 1 MOA/ATCCA 0.33 1.07 0.11 0.01 0.87 0.87 9.02
Powder River 2 MOA/ATCAA 0.44 1.43 0.14 0.01 1.16 1.16 12.10
Powder River 3 MOA/ATCAA 0.17 0.55 0.05 0.00 0.44 0.44 4.62
Powder River 4 MOA/ATCAA 0.22 0.72 0.07 0.00 0.58 0.58 6.05
Gap A MOA/ATCAA 0.01 0.03 0.00 0.00 0.02 0.02 0.22
Gap B MOA/ATCAA 0.01 0.04 0.00 0.00 0.03 0.03 0.33
Gap C MOA/ATCAA 0.00 0.01 0.00 0.00 0.01 0.01 0.11

Gateway ATCAA 0.14 0.46 0.05 0.00 0.36 0.36 3.85
Total 1.32 4.29 0.43 0.03 3.47 3.47 36.30

VOC/TNMHC CO NOX SO2 PM10 PM2.5 CO2

Powder River A MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River B MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gateway ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Black Hills ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River 1 MOA/ATCCA 0.16 0.52 0.05 0.00 2.90 2.90 4.40
Powder River 2 MOA/ATCAA 0.46 1.49 0.15 0.01 8.33 8.33 12.64
Powder River 3 MOA/ATCAA 0.18 0.59 0.06 0.00 3.31 3.31 5.03
Powder River 4 MOA/ATCAA 0.23 0.76 0.08 0.00 4.24 4.24 6.44
Gap A MOA/ATCAA 0.01 0.02 0.00 0.00 0.09 0.09 0.14
Gap B MOA/ATCAA 0.01 0.04 0.00 0.00 0.21 0.21 0.32
Gap C MOA/ATCAA 0.01 0.02 0.00 0.00 0.11 0.11 0.17

Gateway ATCAA 0.14 0.46 0.05 0.00 2.57 2.57 3.89

Table 6 - Alternative A  Chaff and Flare Emissions

Table 7 - Alternative B  Chaff and Flare Emissions

Emissions by Area (Alternative A) Pounds/year

Emissions by Area (Alternative B) tons/year

Total (lbs/yr) 1.20 3.90 0.39 0.02 21.76 21.76 33.02

VOC/TNMHC CO NOX SO2 PM10 PM2.5 CO2

Powder River A MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River B MOA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gateway ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Black Hills ATCAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Powder River 1 MOA/ATCCA 0.24 0.79 0.08 0.00 4.39 4.39 6.67
Powder River 2 MOA/ATCAA 0.46 1.49 0.15 0.01 8.31 8.31 12.61
Powder River 3 MOA/ATCAA 0.18 0.59 0.06 0.00 3.30 3.30 5.02
Powder River 4 MOA/ATCAA 0.15 0.50 0.05 0.00 2.78 2.78 4.21
Gap A MOA/ATCAA 0.01 0.03 0.00 0.00 0.15 0.15 0.23
Gap B MOA/ATCAA 0.01 0.04 0.00 0.00 0.21 0.21 0.32
Gap C MOA/ATCAA 0.00 0.01 0.00 0.00 0.07 0.07 0.10

Gateway ATCAA 0.14 0.46 0.05 0.00 2.56 2.56 3.88
Total (lbs/yr) 1.20 3.90 0.39 0.02 21.76 21.76 33.03

Table 8 - Alternative C  Chaff and Flare Emissions
Emissions by Area (Alternative C) tons/year
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Table 9 - State Airspace Allocations
BASELINE PR 1A PR 1B PR 1C PR 1D Total PR 1 PR 2 PR 3 PR 4 Gap A Gap B Gap C

3,047                  MT 765            1,222         680            2,673         5,340         5,147         1,696                    -             783            875                      -             

Montana 87% ND -             -             -             -             -             -             2,264                    2,907         -             -                      331            

N. Dakota 0% SD -             -             -             -             -             1,561         587                       2,374         -             819                      339            
S. Dakota 13% WY -             -             -             634            634            1,455         -                       -             166            -                      -             
Wyoming 0% Total 765            1,222         680            3,307         5,974         8,163         4,547                    5,281         949            1,694                   670            

Total 1.00                  

1,385                  

Montana 36% VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
N. Dakota 0% Montana 0.24           1.72           26.58         2.18           3.45           3.45           5,875                    0.17           0.19           5,938                   
S. Dakota 5% North Dakota -             -             -             -             -             -             -                       -             -             -                      
Wyoming 59% South Dakota 0.03           0.25           3.80           0.31           0.49           0.49           840                       0.02           0.03           849                      

Total 1.00                   Wyoming 0.11           0.81           12.59         1.04           1.65           1.65           2,808                    0.08           0.09           2,838                   
PROPOSED Total (tpy) 0.38           2.78           42.96         3.54           5.59           5.59           9,523                    0.27           0.31           9,624                   

5,974                  
Montana 89%
N. Dakota 0%
S. Dakota 0%
Wyoming 11% VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

8,163                  Montana 0.66           3.40           50.19         4.11           7.28           7.28           10,638                  0.30           0.33           10,729                 
Montana 63% Net Change from Existing Conditions 0.42           1.68           23.62         1.93           3.83           3.83           4,763                    0.13           0.14           4,791                   
N. Dakota 0%
S. Dakota 19% North Dakota 0.11           0.61           9.19           0.75           1.26           1.26           1,991                    0.06           0.06           2,006                   
Wyoming 18% 1.00                    Net Change from Existing Conditions 0.11           0.61           9.19           0.75           1.26           1.26           1,991                    0.06           0.06           2,006                   

4,547                  
Montana 37% South Dakota 0.15           0.72           10.57         0.87           1.57           1.57           2,223                    0.06           0.07           2,239                   
N. Dakota 50% Net Change from Existing Conditions 0.11           0.48           6.77           0.55           1.08           1.08           1,383                    0.04           0.04           1,390                   
S. Dakota 13%
Wyoming 0% 1.00                    Wyoming 0.13           0.64           9.27           0.76           1.39           1.39           1,939                    0.05           0.06           1,955                   

5,281                  Net Change from Existing Conditions 0.02           (0.18)          (3.32)          (0.28)          (0.26)          (0.26)          (869)                     (0.02)          (0.03)          (882)                     
Montana 0% Total Alternative A 1.04           5.37           79.23         6.49           11.50         11.50         16,791                  0.47           0.52           16,930                 
N. Dakota 55% Total Net Change - Alt A minus 0.66           2.59           36.26         2.95           5.90           5.90           7,268                    0.20           0.21           7,305                   
S. Dakota 45% NEPA Significance Thresholds 100 100 100 100 100 100 NA NA NA NA
Wyoming 0% 1.00                    

949                     
Montana 83%
N. Dakota 0% VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
S. Dakota 0% Montana 0.82           3.06           41.22         3.43           7.35           7.35           7,961.99               0.22           0.26           8,046.56              
Wyoming 17% 1.00                    Net Change from Existing Conditions 0.58           1.34           14.64         1.25           3.90           3.90           2,086.51               0.06           0.07           2,108.59              

1,694                  
Montana 52% North Dakota 0.51           2.02           27.66         2.29           4.74           4.74           5,450.92               0.15           0.18           5,508.82              
N. Dakota 0% Net Change from Existing Conditions 0.51           2.02           27.66         2.29           4.74           4.74           5,450.92               0.15           0.18           5,508.82              
S. Dakota 48%
Wyoming 0% 1.00                    South Dakota 0.57           2.04           27.23         2.27           4.96           4.96           5,205.02               0.15           0.17           5,260.31              

670                     Net Change from Existing Conditions 0.53           1.80           23.43         1.95           4.46           4.46           4,365.07               0.12           0.14           4,411.42              
Montana 0%
N. Dakota 49% Wyoming 0.20           0.71           9.29           0.78           1.74           1.74           1,746.35               0.05           0.06           1,764.90              
S. Dakota 51% Net Change from Existing Conditions 0.09           (0.11)          (3.30)          (0.26)          0.09           0.09           (1,061.39)              (0.03)          (0.03)          (1,072.70)             
Wyoming 0% 1.00                    NEPA Significance Thresholds 100 100 100 100 100 100 N/A N/A N/A N/A

Total (tpy) 1.72           5.04           62.44         5.23           13.20         13.20         10,841.11             0.31           0.35           10,956.14            

Powder River 3 MOA/ATCAA 

Powder River 4 MOA/ATCAA 

Gap A MOA/ATCAA 

Gap B MOA/ATCAA 

Table 11   Baseline Emissions (tons/year)

Gap C MOA/ATCAA 

Table 10 Airspace Square Mile Allocations by State - Modified Alternative A 

Table 13 Annual Emissions from the Proposed Training Alternative B (tons/year)

Table 12 Annual Emissions from the Proposed Training Modified Alternative A (tons/year)

Powder River A MOA/ATCCA

Powder River B MOA/ATCAA 

Powder River 2 MOA/ATCAA 

Powder River 1 MOA/ATCCA

VOC CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Montana 1.46           5.41           72.67         6.05           13.05         13.05         13,985.93             0.39           0.45           14,134.49            
Net Change from Existing Conditions 1.23           3.69           46.09         3.86           9.60           9.60           8,110.45               0.23           0.26           8,196.52              

North Dakota 0.13           0.71           10.46         0.86           1.51           1.51           2,218.55               0.06           0.07           2,242.12              
Net Change from Existing Conditions 0.13           0.71           10.46         0.86           1.51           1.51           2,218.55               0.06           0.07           2,242.12              

South Dakota 0.26           1.03           14.01         1.16           2.43           2.43           2,745.32               0.08           0.09           2,774.48              
Net Change from Existing Conditions 0.23           0.78           10.21         0.85           1.93           1.93           1,905.36               0.05           0.06           1,925.59              

Wyoming 0.28           1.02           13.55         1.13           2.49           2.49           2,577.65               0.07           0.08           2,605.03              
Net Change from Existing Conditions 0.17           0.20           0.96           0.09           0.84           0.84           (230.08)                 (0.01)          (0.01)          (232.56)                
NEPA Significance Thresholds 100 100 100 100 100 100 N/A N/A N/A N/A
Total (tpy) 1.76           5.38           67.72         5.66           13.88         13.88         12,004.27             0.34           0.39           12,131.67            

Table 14 Annual Emissions from the Proposed Training Alternative C (tons/year)
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APPENDIX L  SPECIAL STATUS PLANT AND ANIMAL SPECIES 
AND SCIENTIFIC NAMES 
 

State Listed *Special Status Species with Potential to Occur Under the Proposed Airspace and Their 
Counties of Occurrence (Page 1 of 9) 

Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Birds 
American bittern Botaurus 

lentiginosus 
All Counties  Carter Crook MT S31 Seasonal or semi‐ 

permanent wetlands 
American dipper Cinclus mexicanus  Lawrence, 

Meade 
  

Sheridan 
 Fast, clear, cold 

mountain streams 
American white 
pelican 

Pelicanus 
erythrorhynchos 

    MT S31 Lakes, marshes, Rivers, 
reservoirs 

Baird’s sparrow Ammodramus 
bairdii 

Bowman   Campbell MT S31, S2 Native mixed‐grass 
prairie 

Bald eagle Heliaetus 
leucocephalus 

All Counties 
(migrant) 

Lawrence, 
Meade, 
Ziebach 

All Counties 
(migrant) 

Sheridan, 
Campbell 

ND E1, SD T1 Riparian and lacustrine 

Black‐backed 
woodpecker 

Picoides arcticus   Powder River Crook, Westin MT S31, S2, S3 Early successional 
burned forest of mixed 
conifer 

Black‐billed cuckoo Coccyzus 
erythropthalmus 

All Counties  Big Horn, 
Fallon 

Crook, 
Campbell, 
Sheridan 

MT S31 Woodlands, thickets, 
prairie shrubs, wooded 
urban areas 

Black tern Chlidonias niger   Carter  MT S31, S2 Wetlands, marshes, 
small ponds 

Burrowing owl Speotyto 
cunicularia 

  All Counties All Counties MT S31, ND 
SOC1 , S2 S3 

Open grasslands, 
associated with animal 
burrows 

Common loon Gavia immer    Crook, 
Sheridan 

MT S31 Clear, secluded mid‐ 
elevational lakes >4 
acres 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Ferruginous hawk Buteo regalis All Counties  Carter, 

Custer, 
Fallon, 
Powder 
River, 
Rosebud 

All Counties ND SOC1, MT 
S31,S2 

Native grasslands and 
shrublands 

Grasshopper 
sparrow 

Ammodramus 
savannarum 

 All Counties  All Counties WY S31, SD S41 Lightly‐grazed mixed‐ 
grass prairie, meadows, 
hayfields 

Horned grebe Podiceps auritus   Passage 
migrant 

 MT S31 large sized bodies of 
water, including rivers 
and small lakes 

Lark bunting Calamospiza 
melanocorys 

All Counties    
 

MT S41 Sagebrush/sage prairie, 
secondary mixed‐grass 
with dispersed shrubs 

Long‐billed curlew Numenius 
americanus 

Golden Valley, 
Bowman, 
Sioux, Slope 

 All Counties Campbell, 
Crook, 
Sheridan, 
Westin 

MT S31, S2 Short‐grass prairie or 
grazed mixed‐grass 

Marbled godwit Limosa fedoa All Counties 
(migrant) 

   
 

ND SOC1 Wetlands, streams, 
lakes, native prairie 
often heavily grazed 

Mountain plover Charadrius 
montanus 

  Big Horn, 
Treasure 

Campbell, 
Crook, Westin 

MT S31, S2 Prairie dog colonies, 
shortgrass prairies 

Northern goshawk Accipiter gentilis All Counties 
(winter range) 

Black Hills 
area 

Carter, 
Powder 
River, 
Rosebud  

Crook, 
Sheridan 

 ND SOC1, MT 
S31, S2 

Coniferous and aspen 
forests in mid‐ 
altitudes 

Osprey Pandion haliaetus  Lawrence  All Counties SD T1 Near large rivers and 
lakes 

Swainson’s hawk Buteo swainsoni All Counties    ND SOC1 ,SD 
SOC1 

prairies 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Upland sandpiper Bartramia 

longicauda 
Grant, 
Hettinger, 
Morton 

   ND SOC1 Dry, open mixed‐ grass 
prairie 

Western 
yellow‐billed cuckoo 

Coccyzus 
americanus 
americanus 

 Lawrence Big Horn, 
Carter, 
Custer, 
Rosebud 

Rare ‐ Crook, 
Sheridan 

MT S31, S2 Cottonwood – riparian 
areas 

Willet Tringa 
semipalmata 

All Counties    ND SOC1 Wetlands, uplands; 
native prairies 

Wilson’s phalarope Phalaropus tricolor All Counties    ND SOC1 Shallow wetlands or 
mudflats 

Mammals 
Black‐tailed prairie 
dog 

Cynomys 
ludovicianus 

Bowman  All Counties All Counties MT S31, S2, S3 Short grass 
grazedrangeland 

Hoary Bat Lasiurus cinereus   All Counties  MT S31 Riparian and forest 
Meadow jumping 
mouse 

Zapus hudsonius    Bear Lodge sub 
species in 
Crook, Westin 

SOC1 Dense, tall, lush grasses 
in marshy areas, 
riparian upland slopes 
within ponderosa pine 

Pallid bat Antrozous pallidus   Big Horn, 
Carbon, 
Rosebud 

 MT S31, S2, S3 Ponderosa pine and big 
sagebrush with rock 
outcrops 

River otter Lutra canadensis  Meade  Sheridan SD T1 Rivers 
Spotted bat Euderma 

maculatum 
  Big Horn, 

Treasure 
 
 

MT S31, S2, S3 Open, arid habitats 
close to tall cliffs 

Swift fox Vulpes velox Slope Corson, 
Perkins, Butte 

 Crook, 
Campbell, 
Westin 

ND SOC1, MT 
S31, S2 

Shortgrass prairies, 
grasslands 

Townsend’s 
big‐eared bat 

Corynorhinus 
townsendii 

  Big Horn, 
Carter, 
Custer, 
Powder 
River, 
Rosebud 

All Counties ND SOC1, MT 
S31, WY S21, 
S2, S3  

Caves and abandoned 
mines nears conifer 
and bottomland 
woodlands 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Fish 
Blue sucker Cycleptus 

elongates 
Morton, Sioux  Custer, 

Powder 
River, 
Rosebud, 
Treasure 

 ND SOC1, MT 
S31, S2 

Swift current turbid 
rivers w/ rocky or 
gravel bottoms 

Burbot Lota lota   Big Horn, 
Custer, 
PowderRiver, 
Rosebud 
 

 ND SOC1 Large rivers and cold, 
deep lakes and 
reservoirs 

Longnose sucker Catostomus 
catostomus 

 Butte, Meade   SD T1 Clear, cold, deep water 
of lakes and tributary 
streams 

Northern redbelly 
dace 

Phoxinus eos  Corson    Quiet waters from 
beaver ponds, bogs 
and clear streams 

Paddlefish Polyodon spathula Morton, Sioux  Custer, 
Rosebud 

 ND SOC1, MT 
S21, S2 

Large rivers 

Sauger Stizostedion 
canadense 

  All Counties Campbell, 
Sheridan 

MT S21, S2 Large turbid rivers and 
shallow turbid lakes 

Sturgeon chub Macrhybopsis 
gelida 

Billings, 
Bowman, 
Golden Valley, 
Slope, Sioux 

 
Harding, 
Zeibach 

Custer, 
PowderRiver, 
Rosebud 

Campbell, 
Sheridan 

ND C1, MT 
S2S31, S2 

Turbid rivers w/ sand 
or gravel bottoms 

Yellowstone 
cutthroat trout 

Oncorhynchuys 
clarki bouvieri 

  Rosebud Sheridan MT S21, S2,S3 Clear, cold streams, 
rivers and lakes 

Amphibians and Reptiles 
False map turtle Graptemys 

pseudogeographica 
Sioux Corson   ND SOC1, SD 

T1 
Slow portion of larger 
rivers 

Milksnake Lampropeltis 
triangulum 

  Big Horn, 
Custer, 
Powder 
River, 
Rosebud 

 MT S21, S2,S3 Open sagebrush 
grasslands, ponderosa 
pine, rocky outcrops 
and hillsides 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Northern leopard 
frog 

Rana pipiens    All Counties  S2,S3 Low‐elevation and 
valley bottom ponds, 
lakes, creeks, springs, 
marshes. 

Plains spadefoot Spea bombifrons All Counties  Big Horn, 
Carter, 
Custer, 
Powder 
River, 
Rosebud, 
Treasure 

 MT S31, S2,S3 Dry grasslands 

Smooth green 
snake 

Liochlorophis 
vernalis 

All Counties   Crook,Westin SD SOC1 Grasslands 

Snapping turtle Chelydra 
serpentina 

  Big Horn, 
Carter, 
Custer, 
Fallon, 
Powder 
River, 
Rosebud 

 MT S31, S2 Major rivers, smaller 
reservoirs and streams 
with sandy or muddy 
bottoms 

Spiny softshell Apalone spinifera   Big Horn, 
Carter, 
Custer, 
Powder 
River, 
Rosebud, 
Treasure  

Campbell, 
Crook, 
Sheridan, 
Westin 

MT S31, S2 Prairie rivers and larger 
streams. 

Western hog‐nosed 
snake 

Heterodon nasicus All Counties  All Counties  
 

MT S21, S2, S3 Sandy or gravelly 
habitats, often by 
rivers 

Plants 
Alderleaf mountain‐ 
mahogany 

Cercocarpus 
montanus 

  Treasure  MT S2S31 Open slopes and 
breaks on the plains 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
American trailplant Adenocaulon 

bicolor 
   Crook WY  SOC1 Moist, shady 

birch/hazelnut woods 
Blue toadflax Nuttallanthus 

texanus 
  Carter  MT S1S21, S2 Shale soils of plains 

grassland and 
woodland  

Bractless 
hedge‐hyssop 

 Gratiola 
ebracteata 

  Yellowstone  MT S21 Dry mud around ponds 
in foothills and plains 

Bractless mentzelia Mentzelia nuda   Custer, 
Powder 
River, 
Rosebud 

 MT SOC1 Sandy or gravelly soil of 
open hills and 
roadsides 

Bur oak Quercus 
macrocarpa 

  Carter  MT S21, S2 Co‐dominant with 
Rocky Mtn. juniper and 
ponderosa pine or with 
green ash. 

Cottongrass bulrush Scirpus cyperinus    Crook WY  SOC1 Wet low ground 
Desert groundsel Senecio 

eremophilus 
  Big Horn  MT S1S21 Streambanks and 

riparian forests 
Dwarf scouring rush Equisetum 

scirpoides 
   Crook SD M1 Shaded, damp, moss‐ 

covered rocks along 
streams in white 
spruce and fir woods. 

Foxtail sedge Carex alopecoidea    Crook SD M1 Wet meadows and 
willow‐sedge 
communities 

Large flowered 
beardtongue 

Penstemon 
grandiflorus 

  Custer  MT S11 Sandy soil of valley  on 
the plains 

Letterman's 
needlegrass 

Stipa lettermanii   Big Horn  MT S1S31 Limestone talus and 
dry fescue grasslands 

Marsh muhly Muhlenbergia 
glomerata 

   Crook SD M1 Limestone talus and 
dry fescue grasslands 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Nannyberry Viburnum lentago   Big Horn  MT S2S31, S2 Openings in riparian 

forests in the plains. 
Narrowleaf 
milkweed 

Asclepias 
stenophylla 

  Carter, 
Rosebud 

 MT S21, S2 Openings in riparian 
forests in the plains 

Narrowleaf 
penstemon 

Penstemon 
angustifolius 

  Carter, Fallon  MT S2S31, S2 Sandy prairie 
grasslands 

Nine‐anther prairie 
clover 

Dalea enneandra   Big Horn, 
Custer, Fallon 

 MT S2S31 Gravelly‐soiled 
grasslands on the 
plains 

Nuttall 
desert‐parsley 

Lomatium nuttallii   Big Horn, 
Rosebud 

 SD M1, MT 
S21, S2 

Open, rocky pine 
woodlands in mid to 
lower elevation. 

Ovalleaf milkweed Asclepias ovalifolia   Carter  MT S1S21, S3 Open pine woodlands, 
prairies and dry 
riparian terraces 

Persistent‐sepal 
yellow‐ cress 

Rorippa calycina   Big Horn, 
Custer, 
Rosebud, 
Treasure, 
Yellowstone 

 MT SH1, S2 Moist sandy to muddy 
banks of streams, 
ponds, reservoirs near 
high water line. 

Prairie aster Aster ptarmicoides   Carter   Open, dry grasslands 
on sandy or limestone 
plains 

Prairie moonwort Botrychium 
campestre 

   Crook SD M1 , MT 
S1S21 

Prairies, dunes, and 
fields over limestone 

Pregnant sedge Carex gravida   Big Horn, 
Carter, 
Powder 
River, 
Rosebud 

  Green ash ravines and 
wooded draws 

Sand cherry Prunus pumila   Fallon  MT S1S31 Sandy or rocky soils in 
grasslands on the 
plains. 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Scribner's panic 
grass 

Dichanthelium 
oligosanthes var. 
scribnerianum 

  Powder River  MT S1S21, S2 Sandy pinelands and 
wooded draws will 
well‐drained soils. 

Slender wedgegrass Sphenopholis 
intermedia 

  Carter   Wet areas in valleys or 
foothills 

Slender‐branched 
popcorn‐flower 

Plagiobothrys 
leptocladus 

  Custer  MT S2S31, S2 Drying mud on shores 
of ponds in plains and 
foothills. 

Smooth goosefoot Chenopodium 
subglabrum 

  Custer  SD M1 Loose, sandy soils in 
early successional 
sparsely vegetated 
habitats. 

Spotted 
Joepye‐weed 

Eupatorium 
maculatum 

  Big Horn  MT S1S21 Moist meadows, 
springs, swamp 
thickets 

Sweetwater 
milkvetch 

Astragalus 
aretioides 

  Big Horn  MT S2S31, S2 Exposed ridges & 
slopes often in opening 
of Douglas fir 

Trailing clubmoss Lycopodium 
complanatum 

   Crook SD M1 Semi‐shady white 
spruce/paper birch 
forest 

Treelike clubmoss Lycopodium 
dendroideum 

   Crook SD M1, MT 
S21, S3 

Moist coniferous 
forests 

Visher's buckwheat Eriogonum visheri   Carter, 
Powder River 

 SD M1, MT 
S21, S2 

Barren rock outcrops 
or clay outwash 

White‐bract 
stickleaf 

Mentzelia montana   Custer   Grasslands and 
sparsely vegetated 
slopes in the plains. 

Woolly twinpod Physaria 
didymocarpa var. 
lanata 

  Big Horn, 
Rosebud 

 MT S2S31, S2 Sandy open grasslands 
or shrubland slopes in 
plains 
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Common Name Scientific Name 
Project Area States and Counties Protection 

Status Habitat ND SD MT WY 
Wyoming thistle Cirsium 

pulcherrimum 
  Powder River   MT S31 Sparsely‐vegetated 

soils of washes and 
gullies. 

Yellow bee plant Cleome lutea   Big Horn  MT S1S21, S2 Open sandy sagebrush 
steppe 

(1 = State Status/Ranking; 2 = BLM; 3 = USFS) 
Sources: MTFWP 2005; MTNHP 2007; MTNHP 2014; Hagen et al. 2005; Nature Serve 2007; SDGFP 2008; SDGFP 2002; SDGFP 2014; SDB 2008; WYGF 2005; Fertig et al. 1994; 
WYNDD 2003; WYNDD 2014) 
*Note: Special Status Species are species that have some legal or policy protections in place (whether by state resource agencies or federal entities such as the BLM or USFS), 
but are not listed or proposed for protection under the Endangered Species Act.   
C=candidate; D=delisted; E=endangered; PE = Proposed Endangered; HS=highly safeguarded; LE= listed endangered; LT= listed threatened; T=threatened; PT=proposed 
threatened; S=sensitive; SOC=species of concern; SR=salvage restricted; WSC=wildlife of special concern; XN= Experimental Nonessential population; M = Monitored  
 
Values and their definitions:  
State rank characterizes the relative rarity or endangerment within the state of Washington. Factors including, but not limited to, number of known occurrences are considered 
when assigning a rank. Two codes together represent an inexact range (e.g., S1S2) or different ranks for breeding and non‐breeding populations (e.g., S1B, S3N).  
 
S1 = Critically imperiled in the state because of extreme rarity or other factors making it especially vulnerable to extirpation from the state. (Typically 5 or fewer occurrences or 
very few remaining individuals or acres)  
S2 = Imperiled in the state because of rarity or other factors making it very vulnerable to extirpation from the state. (Typically 6 to 20 occurrences or few remaining individuals or 
acres)  
S3 = Rare or uncommon in the state. (Typically 21 to 100 occurrences)  
S4 = Widespread, abundant, and apparently secure in state, with many occurrences, but the taxon is of long‐term concern. (Usually more than 100 occurrences)  
S5 = Demonstrably widespread, abundant, and secure in the state; believed to be ineradicable under present conditions.  
SH = Historical occurrences only are known, perhaps not verified in the past 20 years, but the taxon is suspected to still exist in the state.  
SP = Potential for occurrence of the taxon in the state but no occurrences have been reported.  
SR = Reported in the state but without persuasive documentation which would provide a basis for either accepting or rejecting the report (e.g., misidentified specimen).  
SRF = Reported falsely in the state but the error persists in the literature.  
SU = Uncertain. Possibly in peril in the state, but status is uncertain. More information is need.  
SX = Believed to be extirpated from the state with little likelihood that it will be rediscovered.  
S? = Not yet ranked. Sufficient time and effort have not yet been devoted to ranking of this taxon.  
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             LETTER OF AGREEMENT 
 
 Effective:  December 10, 2006 
 
SUBJECT:  POWDER RIVER TRAINING COMPLEX AND CROSSBOW ATCAA 
 
1.  PURPOSE:  This Letter of Agreement defines areas, responsibilities, and 
procedures for the Powder River "A" and "B" Military Operations Areas (MOA), the 
Powder River Air Traffic Control Assigned Airspace (ATCAA), the Gateway ATCAA, the 
Black Hills ATCAA, and the Crossbow ATCAA, among Denver Air Route Traffic Control 
Center (Center), Salt Lake City Air Route Traffic Control Center (Center), and the 28th 
Bomb Wing, Ellsworth Air Force Base, South Dakota. 
 
2.  BACKGROUND:  The 28th Bomb Wing (28 BW) has the operational requirement to 
perform high and low altitude training with, and without, support from the Belle Fourche 
Electronic Scoring Site located within the Powder River Training (PRT) Complex.  
Composite and multi-force exercises are also performed in the PRT Complex.  The 
Crossbow ATCAA airspace redesign was developed to allow training aircraft to use only 
a small block of airspace needed for the exercise.  It is not intended for use of large 
altitude blocks.    
 
3.  CANCELLATION:  This agreement cancels the Letter of Agreement (LOA) among 
Denver Center, Salt Lake City Center, and the 28th Bomb Wing, Powder River Training 
Complex and Crossbow ATCAA, dated June 12, 2005. 
 
4.  SCOPE: 
 

a.  The provisions of this agreement are applicable to Denver Center, Salt Lake City 
Center, and the 28 BW and are supplemental to FAA Order 7610.4, Special Military 
Operations, and FAA Order 7110.65, Air Traffic Control, and appropriate military 
regulations.  The provisions of this agreement may be canceled or amended by any 
one signatory notifying the others through written coordination. 
 
b.  The MOAs and ATCAAs are depicted in Attachments 1 through 4.  The altitudes 
designated are described as follows: 
 

(1)  Powder River “A” MOA – Surface up to, but not including, FL180. 
 
(2)  Powder River “B” MOA – 1,000 feet AGL up to, but not including, FL180. 
 
(3)  Powder River ATCAA – FL180 to FL260 inclusive, or as assigned. 
 
(4)  Gateway ATCAA – FL180 to FL260 inclusive, or as assigned. 
 
(5)  Black Hills ATCAA – FL200 to FL230 inclusive. 
 
(6)  Crossbow ATCAA – FL270 to FL450 inclusive, or as assigned.  (See 
paragraph 6b(7) for non-usable times and intended use of airspace.) 
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Center/28th BW, Ellsworth AFB – Letter of Agreement 
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c.  The Powder River “A” MOA, Powder River “B” MOA, Powder River ATCAA, 
Gateway ATCAA, and Black Hills ATCAA are all parts of the PRT Complex.  
Reference to the PRT Complex may include any one area or combinations of areas.  
The Crossbow ATCAA is not part of the PRT Complex. 
 

5.  RESPONSIBILITIES: 
 

a.  The 28 BW shall: 
 

(1)  Be the scheduling agency. 
 
(2)  Be responsible for the overall airspace management of the airspace within the 
complex. 
 
(3)  Ensure that all participating aircrews are familiar with and adhere to the 
provisions of this agreement. 
 

b.  Salt Lake City Center is the controlling agency for the Powder River "A" MOA. 
 
c.  Denver Center is the controlling agency for: 
 

(1)  Powder River "B" MOA. 
 
(2)  Powder River ATCAA. 
 
(3)  Gateway ATCAA. 
 
(4)  Black Hills ATCAA. 
 
(5)  Crossbow ATCAA. 

 
6.  PROCEDURES:  Unless otherwise coordinated: 
 

a.  Time Conversion.  The symbol ‡ indicates that during periods of Daylight Savings 
Time, effective hours will be 1 hour earlier than shown. 
 
b.  Airspace Coordination. 
 

(1)  The 28 BW shall ensure that the Denver Center Military Coordinator (MC) and 
the Salt Lake City Center MC receive the daily schedule for the planned activity in 
the PRT Complex and/or the Crossbow ATCAA by 2200Z‡ (1500 local), the day 
prior, for the next 24-hour period that starts at 0700Z‡ (0000 local).  All changes 
and/or modifications to the schedule shall be coordinated at least 2 hours in 
advance. 
 
(2)  Only the airspace, time period, and altitude blocks needed to accomplish the 
desired maneuvers shall be requested. 
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(3)  When cleared to operate in the Crossbow ATCAA at and above FL270, 
aircrews shall maintain a listening watch on Denver Center frequency 
133.67/322.5.  Should it become necessary for Denver Center or Salt Lake City 
Center to recall the airspace at and above FL270, it is expected that the aircrews 
will be able to return the airspace within a maximum of 30 minutes. 
 
        NOTE:  Salt Lake City Center should coordinate with Denver        
        Center MC position for recall of airspace at and above FL270. 

 
(4)  The 28 BW airspace manager shall provide Denver Center and Salt Lake City 
Center a current telephone list of personnel to contact in the event either Center 
must recall or restrict the use of scheduled airspace.  If either Center recalls or 
restricts the use of scheduled airspace, they shall inform the other Center as soon 
as practicable. 
 
(5)  The Powder River "A" and "B" MOAs shall be scheduled simultaneously, not 
separately. 
 
(6)  “Time of Use” for the Powder River "A" and "B" MOAs are “Intermittent by 
NOTAM.” 
 
(7)  The Crossbow ATCAA is not usable at and above FL270 between 1500-
1800Z‡ (0800-1100 local) and 2130-2330Z‡ (1430-1630 local) daily.  The 
airspace will be given in block altitudes of 1000 feet per aircraft (i.e., A flight of two 
aircraft will generally be approved for a 2000 foot block).  When a climb from 
lower altitude is required within the lateral confines of the ATCAA, an expanded 
block may be temporarily granted by the controller until the formation is 
established within the requested block. 
 
(8)  Scheduling of the Powder River MOAs are predicated on the procedures in 
paragraph 6b(1) and (4); however, the areas are not released to the user until the 
pilot(s) have received a clearance into the area by Denver Center or Salt Lake 
City Center. 
 
     NOTE:  If an aircraft is scheduled to enter the Powder River MOAs via a  
     Military Training Route (MTR), the pilot shall request clearance into the  
     MTR and the Powder River MOA simultaneously.  Entry into the Powder  
     River MOA is not automatic with the MTR clearance. 

 
(9)  The Black Hills ATCAA will only be used for marshalling or aerial refueling for 
multi-force exercises, in conjunction with the remaining PRT Complex airspace, 
with at least 3 administrative working days notification to Denver Center. 
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(10)  For aircraft other than on an MTR, each FAA facility is responsible for 
notifying the other facility whenever participating aircraft have requested entry into 
the PRT Complex or Crossbow ATCAA.  This can be accomplished through the 
facilities' operations supervisors or from controller to controller.   
 
(11)  Denver Center: 

 
For aircraft entering PRT Complex area(s) from RAP308069 (ARCOT) or 
from RAP326036: 
 
(a)  Sector 31 shall coordinate activation, changes of assigned altitude 
blocks, and deactivation of the PRT Complex area(s) with Salt Lake City 
Center Sector 17 and the adjacent Minneapolis Center Sector(s), and when 
appropriate, Sectors 22 and 32. 
 
(b)  Sector 32 shall coordinate activation, changes of assigned altitude 
blocks, and deactivation of the Crossbow ATCAA with Salt Lake City Center 
Sector 17 and the adjacent Minneapolis Center Sector(s). 
 

(12) Salt Lake City Center: 
 

For aircraft entering PRT Complex area(s) from MLS146037: 
  
(a)  Sector 17 shall coordinate activation, changes of assigned altitude 
blocks, and deactivation of the PRT Complex area(s) with Denver Center 
Sectors 22 and 31 and the adjacent Minneapolis Center Sector(s), and when 
appropriate, Denver Center Sector 32. 
 
(b)  Sector 17 shall coordinate with Denver Center Sectors 22 and 31 prior to 
approving altitude changes within the PRT Complex, and with Denver Center 
Sector 32 prior to approving altitude changes within the Crossbow ATCAA, 
and shall advise the adjacent Minneapolis Center sector(s) of any altitude 
changes. 
 

(13)  When Denver Center and or Salt Lake City Center grant approval for 
operations in the Powder River MOAs, air traffic control (ATC) responsibility does 
not include Class G airspace.  The Aeronautical Information Manual, Chapter 3, 
Section 4, defines ATC and VFR/IFR pilot responsibilities within MOAs. 
 

c.  Flight Planning and En Route Procedures. 
 

(1)  Flights shall enter the MOAs at 16,000 feet MSL using the standard entry 
point (ARCOT) when utilizing only the MOAs or when entering below FL180.  
When entering at or above FL180, flights shall enter within the scheduled ATCAA 
altitude block. 

M-4



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix M Letters of Agreement  

 
Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

Page 5 of 8 

(2)  Two navigation fixes, MLS119074 (LIBON) and RAP301089 (PLAAT), are 
required as a minimum when flight planning into the PRT Complex and/or the 
Crossbow ATCAA so that Denver Center and Salt Lake City Center receive 
proper flight plan information.  Two unnamed fix/radial distances and four named 
fixes have been associated with Fix/Radial/Distance to simplify internal flight 
planning (see Attachment 2, Powder River ATCAA and Attachment 3, Crossbow 
ATCAA).  They are identified as: 

 
(a)  ARCOT  RAP308069 (44° 51.9’ - 104° 01.8’) – standard entry fix 
 
(b)  LIBON MLS119074 (45° 31.1’ - 104° 41.5’) – navigation fix 
 
(c)  PLAAT RAP301089 (44° 59.8’ - 104° 31.0’) – navigation fix 
 
(d)  DRAGG RAP295077 (44° 45.5’ - 104° 25.9’) – standard exit fix 
 
(e)   RAP326036 (44° 32.0’ - 103° 19.0’) – southeast entry/exit fix 
 
(f)   MLS146037 (45° 48.0’ - 105° 40.0’) – northwest entry/exit fix 

 
(3)  The aircraft shall file using the following format at a minimum (entry to exit):  
..ARCOT..LIBON..PLAAT/D(hr)+(min)..DRAGG..  Other entry and exit fixes may 
be used prior to and after this required format.   
 
Example:  
..MLS146037..ARCOT..LIBON..PLAAT/D(hr)+(min)..DRAGG..RAP326036.. 
 
(4)  Flight plan “Remarks” should include the airspace, entry and exit times, and 
MARSA, if appropriate. 
 
(5)  It shall be the responsibility of each pilot cleared to operate in the addressed 
airspace to remain within the confines of the airspace and to remain on the 
assigned Denver Center or Salt Lake City Center frequency unless approved to 
change frequency for a specified period of time.  Radio communications are 
severely reduced below 16,000 feet MSL in the Powder River area. 
 
      NOTE:  See Attachment 5 for communications frequencies of interest for the  
      PRT Complex and the Crossbow ATCAA. 

 
(6)  Military Authority Assumes Responsibility for Separation of Aircraft (MARSA) 
shall apply between participating aircraft while operating in the PRT Complex and 
the Crossbow ATCAA and aircraft operating on MTRs that traverse the MOAs.   
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(7)  Pilots shall use the current Rapid City, South Dakota, altimeter setting while 
operating below FL180 and an altimeter setting of 29.92 while operating at and 
above FL180 within the MOAs/ATCAAs.  The altimeter setting shall be issued to 
participating aircraft as part of the clearance into the Powder River MOAs. 
 
(8)  All aircraft proposing to use the defined airspace shall have an operating 
transponder.  The lead aircraft of formation flights shall remain on the assigned 
discrete beacon code.  While operating within the PRT Complex and the 
Crossbow ATCAA, wingmen not previously assigned a discrete beacon code shall 
squawk code 4000 after formation breakup.  After the aircraft have joined up in 
formation, and prior to exiting the airspace, wingmen shall squawk standby. 

 
(9)  Unless otherwise coordinated, pilots shall operate into and out of the PRT      
Complex on an IFR flight plan.  Aircraft requesting to depart the airspace VFR 
are responsible for notifying either Denver Center or Salt Lake City Center, as 
appropriate. 

 
(10)  Stereo flight routes are available for local sorties from Ellsworth AFB. 

 
(a)  PRT1:  RCA..RAP110060..ARCOT..LIBON..PLAAT/D1+00..DRAGG..RCA 
 
(b) PRT2: 
RCA..RAP110060..ARCOT..LIBON..PLAAT/D1+00..DRAGG..RAP179037.. 
BFF018067..BFF327070..CDR291055.IR499.JAC186035..PIH069090..DDY.. 
RCA 
 
(c )  PRT3: 
RCA..RAP152027..RAP336053..RAP285081..RAP273070..RAP212070/D0+45 
.AR678.RAP199082..RAP345042..ARCOT..LIBON..PLAAT/D1+00..DRAGG.. 
RCA 
 
(d)  PRT4:   
RCA..RAP110060..ARCOT..LIBON..PLAAT/D1+00..DRAGG..SHR098087.. 
RAP285081..RAP273070..RAP212070/D0+45.AR678.RAP199082..RCA 
 
(e) PRT5: 
RCA..RAP213061..BFF018067..BFF327070..CDR291055.IR499.JAC186035.. 
PIH069090..DDY..RAP297035..ARCOT..LIBON..PLAAT/D1+00..DRAGG..RCA 

 
d.  Exit Procedures. 
 

(1)  Aircraft on an MTR shall exit the Powder River area at the expiration of the 
filed delay time and at an altitude within the published vertical limits of the MTR. 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

Page 7 of 8 
REV 1  

01/15/2010 

(2)  Aircrews should inform ATC of their exit time at least 10 minutes prior to 
exiting the airspace.  All aircraft shall remain within the PRT Complex or the 
Crossbow ATCAA until an IFR clearance to exit the airspace has been issued by 
either Denver Center or Salt Lake City Center. 
 
(3)  Use of the standard exit point (DRAGG) at 17,000 MSL is expected for aircraft 
returning directly to Ellsworth AFB; however, the other entry/exit fixes may be 
used in Class A for flights with follow-on activities or desiring a high approach into 
Ellsworth. 
 
(4)  Pilots shall, when requesting to exit the Powder River MOAs/ATCAA, contact 
Denver Center on 127.95 or 338.2 MHz, at or below FL260.  When exiting the 
Crossbow ATCAA at and above FL270, pilots shall contact Denver Center on 
133.67 or 322.4 MHz.  Pilots shall, when exiting the Powder River MOAs/ATCAA 
at the MLS146037 fix (northwest exit fix), contact Salt Lake City Center on 126.85 
or 305.2 MHz. 
 
(5)  If there is no contact with Denver Center on frequency 127.95 or 338.2 MHz, 
attempt contact with Denver Center on 135.6 or 363.02 MHz or Salt Lake City 
Center on 364.8 MHz (Tactical). 
 
(6)  The PRT Complex and Crossbow ATCAA area airspaces are automatically 
released back to the controlling agencies when the last aircraft has exited the 
airspace. 

 
7.  LOST COMMUNICATIONS: 

 
a.  If radio failure occurs before a delay clearance in the PRT Complex or the 
Crossbow ATCAA is received, follow the procedures specified in CFR part 91.185 
and the DOD Flight Information Handbook. 
 
b.  If radio failure occurs after the delay clearance has been issued, aircraft shall exit 
the airspace at the expiration of the delay time. 
 
c.  If recovering VFR to Ellsworth AFB, the aircraft shall climb or descend to 15,500 
feet MSL prior to departing the area and proceed directly to the Initial Approach Fix 
for the runway of departure or active runway, if known, and execute the approach in 
accordance with the procedures specified in the DOD Flight Information Handbook. 
 
d.  If recovering IFR to Ellsworth AFB, the aircraft shall climb or descend to 17,000 
feet MSL or the lowest altitude of the assigned block, whichever is highest, prior to 
departing the area and proceed directly to the Initial Approach Fix for the runway of 
departure or active runway, if known, and execute the approach in accordance with 
procedures specified in the DOD Flight Information Handbook. 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

Page 8 of 8 

e.  If not recovering to Ellsworth AFB, follow the procedures specified in CFR part 
91.185 and the DOD Flight Information Handbook. 
 
 

8.  ATTACHMENTS: 
a.  Attachment 1. Powder River “A” MOA and Powder River “B” MOA. 
b.  Attachment 2. Powder River ATCAA and Gateway ATCAA. 
c.  Attachment 3. Crossbow ATCAA. 
d.  Attachment 4. Black Hills ATCAA and PRT Complex. 
e.  Attachment 5. Communications Frequencies. 

 
9.  APPROVED: 
 
 
 
James L. Powell Sherry A. Butler 
Air Traffic Manager, Denver Center Air Traffic Manager, Salt Lake City Center 
Federal Aviation Administration Federal Aviation Administration 
 
 
 
 
Jeffry F. Smith, Colonel, USAF 
Commander, 28th Bomb Wing 
Ellsworth AFB, South Dakota 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

REV 1 
01/15/2010 

Attachment 1 
 
The POWDER RIVER "A" MOA is designated from the surface up to, but not including, 
FL180.  The boundaries are: 
 
Beginning at 
  46°05'00"N - 105°12'02"W  (MLS 104036) to 45°25'00"N - 103°36'02"W  (RAP 331090) to 
  45°04'00"N - 103°51'02"W  (RAP 318075) to 45°07'00"N - 104°07'02"W  (GCC 041076) to 
  45°12'00"N - 105°21'02"W  (GCC 357052) to 45°48'00"N - 105°40'02"W  (MLS 146037) to 
  the point of beginning. 

 
 
 
The POWDER RIVER "B" MOA is designated from 1,000 feet AGL up to, but not 
including, FL180.  The boundaries are: 
 
Beginning at 
  45°04'00"N - 103°51'02"W  (RAP 318075) to 44°52'00"N - 104°01'02"W  (RAP 308069) to 
  44°35'00"N - 105°03'02"W  (GCC 044025) to 45°12'00"N - 105°21'02"W  (GCC 357052) to 
  45°07'00"N - 104°07'02"W  (GCC 041076) to the point of beginning. 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

REV 1 
01/15/2010 

Attachment 2 
 
The POWDER RIVER ATCAA is designated from FL180 through FL260 inclusive, or as 
assigned.  The boundaries are: 
Beginning at 
  46°05'00"N - 105°12'02"W  (MLS 104036) to 45°25'00"N - 103°36'02"W  (RAP 331090) to 
  45°04'00"N - 103°51'02"W  (RAP 318075) to 44°52'00"N - 104°01'02"W  (RAP 308069) to 
  44°35'00"N - 105°03'02"W  (GCC 044025) to 45°48'00"N - 105°40'02"W  (MLS 146037) to 
  the point of beginning. 

 

The GATEWAY ATCAA is designated from FL180 through FL260 inclusive, or as 
assigned.  The boundaries are: 
Beginning at 
  44°35'00"N - 105°03'02"W  (GCC 044025) to 44°52'00"N - 104°01'02"W  (RAP 308069) to 
  45°04'00"N - 103°51'02"W  (RAP 318075) to 45°25'00"N - 103°36'02"W  (RAP 331090) to 
  45°17'00"N - 103°19'02"W  (RAP 338080) to 44°32'00"N - 103°19'02"W  (RAP 326036) to 
  44°06'00"N - 104°19'02"W  (RAP 265057) to 44°06'00"N - 104°49'02"W  (GCC 103035) to 
  the point of beginning. 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

REV 1 
01/15/2010 

 
Attachment 3 

 
The CROSSBOW ATCAA is designated from FL270 through FL450 inclusive, or as 
assigned.  The boundaries are: 
 
Beginning at 
  46°05'00"N - 105°12'02"W  (MLS 104036) to 45°17'00"N - 103°19'02"W  (RAP 338080) to 
  44°32'00"N - 103°19'02"W  (RAP 326036) to 44°06'00"N - 104°19'02"W  (RAP 265057) to 
  44°06'00"N - 104°49'02"W  (GCC 103035) to 45°48'00"N - 105°40'02"W  (MLS 146037) to 
  the point of beginning. 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

REV 1 
01/15/2010 

Attachment 4 
 
The BLACK HILLS ATCAA is designated from FL200 through FL230 inclusive.  The 
boundaries are: 
 
Beginning at 
  44°45'06"N - 104°00'00"W  (RAP 305063) to 44°33'48"N - 104°54'48"W  (RAP 281089) to 
  42°46'12"N - 104°14'30"W  (RAP 204090) to 42°56'12"N - 103°20'24"W  (RAP 180064) to 
  the point of beginning. 

 
 

POWDER RIVER TRAINING COMPLEX 
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Denver Air Route Traffic Control Center/Salt Lake City Air Route Traffic Control 
Center/28th BW, Ellsworth AFB – Letter of Agreement 
 

REV 1 
01/15/2010 

 
Attachment 5 

 
Communications Frequencies 

 
Note:  Radio communications are severely reduced below 16,000 feet MSL in the 
Powder River area. 
 
 
Denver Center: 
 
 Sector 31, Powder River "B" MOA/ATCAA/Black Hills ATCAA areas  below 

FL260 127.95/338.2 MHz. (If unable use 135.6 or 363.02 MHZ). 
 
 Sector 32, Crossbow ATCAA above FL270 
  133.67/322.5 MHz. 
 
 Tactical, 296.7 MHz. 
 
 
Salt Lake City Center: 
 
 Sector 17, Powder River "A" MOA/ATCAA surface and up 
  126.85/305.2 MHz. 
 
 Tactical, 364.8 MHz. 
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SUMMARY OF FORMAL TRIBAL COMMUNICATIONS 
Several laws and regulations address the requirement of federal agencies to notify or consult 
with American Indian tribes or otherwise consider their interests when planning and 
implementing federal undertakings. A series of letters, emails, and phone calls were made to 
the four American Indian Reservations partially or wholly located under the airspace—the 
Crow Indian Reservation, the Northern Cheyenne Indian Reservation, the Standing Rock 
Indian Reservation, and the Cheyenne River Reservation. Letters drafted by the Department of 
the Air Force were mailed to each Tribal Historic Preservation Office (THPO) and relevant 
Bureau of Indian Affairs offices in addition to tribal councils, tribal chairmen, and committees 
in order to inform of the proposed Powder River Training Complex (PRTC) airspace and inquire 
about the arrangement of government to government meetings, and ask how tribal lands might 
be affected by the project. 

Table N-1 is a summary of all formal contact with the Crow, Northern Cheyenne, Standing Rock 
Sioux, and Cheyenne River Sioux Tribes. Next is a series of tables summarizing e-mails  
(Table N-2), and letters to other Tribes (Table N-3), as well as a list of formal Section 106 
Consultation correspondence to public agencies (Table N-4). 

Table N-1.  Summary of Formal Contacts by Ellsworth AFB with Crow, 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes 

Date of 
Contact 

Type of 
Contact 

Contact Information Comments 

Crow Tribe 

15 Feb 2008 Letter Col Vander Hamm to 
Chairman Venne 

Requesting Government-to-Government 
Consultation Regarding PRTC (prior to Notice of 
Intent) 

09 May 2008 Visit Col Vander Hamm to Crow 
Agency 

Prior to Notice of Intent; Briefed Tribal Secretary 
Mr. Old Coyote (assigned as PRTC POC) and 
Chairman Black Eagle 

12 Jun 2008 Letter ACC/A7 to Crow Legal 
Counsel Requesting Information to be Used for EIS 

23 Jun 2008 Scoping 
Meeting Held in Crow Agency Chairman Black Eagle Spoke of Future Coal 

Gasification Plant and Pipeline to RCA 

05 Aug 2009 Letter Col Taliaferro to Chairman 
Venne 

Introduction and Request to Continue 
Consultations and Invitation to Visit RCA 

13 Jul 2010 Letter Col Taliaferro to Mr. Old 
Horn (THPO) 

Introducing the Section 106 Document from 
ACC/A7 and upcoming Public Hearings 

25 Oct 2010 Public Hearing Col Hiss was Wing Rep 
(Held in Crow Agency) 

A Statement of Support for PRTC was given by Mr. 
Scott Russell (Secretary, Crow Nation) 

05 Oct 2011 Letter Col Weatherington to 
Chairman Black Eagle 

Introduction Letter, Effects, Offer of Contact and 
Contact Information 

12 Jan 2012 Letter Col Weatherington to 
Chairman Black Eagle 

Update, Summary, Thank you for Support, Offer of 
Contact and Contact Information 

20 Aug 2012 Letter Col Weatherington to Mr. 
Hubert Two Leggins (THPO) Invitation to ACHP Hosted Virtual Consultation #1 

21 Sep 2012 Virtual 
Consultation #1 No participation noted  
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Table N-1.  Summary of Formal Contacts by Ellsworth AFB with Crow, 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes 

Date of 
Contact 

Type of 
Contact 

Contact Information Comments 

02 Nov 2012 Letter Col Weatherington to Mr. 
Hubert Two Leggins (THPO) 

Invitation to ACHP Hosted Virtual Consultation #2 
and #3 

30 Nov 2012 Virtual 
Consultation #2 No participation noted  

12 Apr 2013 Letter Col. Kennedy to Chairman 
Old Coyote 

Intro Letter, Thank you for Support, Request for 
Consultation, Announce Bear Butte Avoidance 
Procedure 

25 Jun 2013 Visit Col. Kennedy to Crow 
Agency 

Meeting with Chairman Old Coyote, Chairman Old 
Coyote Confirmed Crow Support for PRTC to 
Include 500’ and Agreed to Work PA 

06 Nov 2013 Package Col. Kennedy to Vice 
Secretary Backbone 

PRTC NHPA Section 106 PA with supporting 
documentation for coordination – With CC Cover 
Letter 

30 Jun 2014 Package Col. Kennedy to Vice 
Secretary Backbone 

PRTC NHPA Section 106 PA with supporting 
documentation Read-Ahead – With CC Cover Letter 

08 Jul 2014 Package Col. Kennedy to Vice 
Secretary Backbone 

PRTC NHPA Section 106 PA Request for signature – 
With CC Cover Letter 

Major Conflicting Events 
- Little Bighorn Battlefield National Monument (coordinated through NPS) 
- Crow Fair Powwow and Rodeo (August 15-19, 2013) 
- Crow Native Days (with LBH Reenactment) June 21-23, 2013 
- Sundance and other sacred ceremonies 

Northern Cheyenne Tribe 

15 Feb 2008 Letter Col. Vander Hamm to 
President Wolfname 

Requesting Government-to-Government 
Consultation Regarding PRTC (prior to Notice of 
Intent) 

09 May 2008 Visit Col. Vander Hamm to Lame 
Deer Briefed President Small (prior to Notice of Intent) 

12 Jun 2008 Letter ACC/A7 to Northern 
Cheyenne Legal Counsel Requesting Information to be Used for EIS 

24 Jun 2008 Scoping 
Meeting  Held in Lame Deer 

28 Jul 2008 Letter President Small to ACC/A7  
08 Sep 2008 Letter President Small to ACC/A7  

05 Aug 2009 Letter Col. Taliaferro to President 
Spang 

Introduction and Request to Continue 
Consultations and Invitation to Visit RCA 

17 Aug 2009 

Government-
to- 
Government 
Meeting 

Col. Taliaferro and Full 
Tribal Council  

13 Jul 2010 Letter Col Taliaferro to Mr. Fisher 
(THPO) 

Introducing the Section 106 Document from 
ACC/A7 and Upcoming Public Hearings 

07 Dec 2010 Public Hearing Col Hiss was Wing Rep Held in Lame Deer 

22 Dec 2010 Letter President Spang to ACC/A7 Tribal Council Resolution Requesting the No-Action 
Alternative 

05 Oct 2011 Letter Col. Weatherington to 
President Spang 

Introduction Letter, Effects, Offer of Contact and 
Contact Information 
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Table N-1.  Summary of Formal Contacts by Ellsworth AFB with Crow, 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes 

Date of 
Contact 

Type of 
Contact 

Contact Information Comments 

12 Jan 2012 Letter Col. Weatherington to 
President Spang 

Update, summary, thank you for support, offer of 
contact and contact information 

20 Aug 2012 Letter Col. Weatherington to Mr. 
Conrad Fisher (THPO) Invitation to ACHP Hosted Virtual Consultation #1 

21 Sep 2012 Virtual 
Consultation #1 

Attended by Mr. Conrad 
Fisher (THPO)  

02 Nov 2012 Letter Col. Weatherington to Mr. 
Conrad Fisher (THPO) 

Invitation to ACHP Hosted Virtual Consultation #2 
and #3 

30 Nov 2012 Virtual 
Consultation #2 

Attended by Mr. Conrad 
Fisher (THPO)  

12 Apr 2013 Letter Col. Kennedy to President 
Robinson 

Intro Letter, Request for Consultation, 
Announcement of Bear Butte Avoidance Procedure 

06 Nov 2013 Package Col. Kennedy to President 
Fisher 

PRTC NHPA Section 106 PA with supporting 
documentation for coordination – With CC Cover 
Letter 

30 Jun 2014 Package Col. Kennedy to President 
Fisher 

PRTC NHPA Section 106 PA with supporting 
documentation Read-Ahead – With CC Cover Letter 

08 Jul 2014 Package Col. Kennedy to President 
Fisher 

PRTC NHPA Section 106 PA Request for signature – 
With CC Cover Letter 

Major Conflicting Events 
- American Indian World Peace Day 
- 4th of July Chiefs Powwow and Rodeo Celebration 
- White River Christmas Powwow 
- Sundance and other sacred ceremonies 

Standing Rock Sioux Tribe 

15 Feb 2008 Letter 
Col. Vander Hamm to 
Chairman His Horse Is 
Thunder 

Requesting Government-to-Government 
Consultation Regarding PRTC (prior to Notice of 
Intent) 

17 Apr 2008 Visit @ RCA 

Col. Vander Hamm hosted 
Mr. Richard Bird, Mr. Frank 
White Bull, Mr. Frank 
Jamerson 

Briefings and Base Tour (prior to Notice of Intent) 

12 Jun 2008 Letter ACC/A7 to Standing Rock 
Economic Committee Information Request 

11 Jul 2008 2 Scoping 
Meetings  Held in Fort Yates, ND and McLaughlin, SD 

05 Oct 2008 Resolution  Council Resolution #670-08 Opposing PRTC (see 2 
Feb 2012) 

05 Aug 2009 Letter Col. Taliaferro to Chairman 
His Horse Is Thunder 

Introduction and Request to Continue 
Consultations and Invitation to Visit RCA 

13 Jul 2010 Letter Col. Taliaferro to Ms. Young, 
THPO 

Introducing the Section 106 Document from 
ACC/A7 and Upcoming Public Hearings 

27 Sep 2010 Public Hearing Col. Eldridge was Wing Rep Held in Fort Yates 

11 Oct 2010 Letter Chairman Murphy to 
ACC/A7 Requesting 30 Day Extension to Comment Period 

09 Dec 2010 Letter Chairman Murphy to 
ACC/A7 Corrections to the Draft EIS 
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Table N-1.  Summary of Formal Contacts by Ellsworth AFB with Crow, 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes 

Date of 
Contact 

Type of 
Contact 

Contact Information Comments 

12 Jan 2012 Letter Col. Weatherington to 
Chairman Murphy 

Update, Summary, Thank you for Support, Offer of 
Contact and Contact Information 

20 Feb 2012 Letter Chairman Murphy to Col. 
Weatherington 

Re-affirmed Council Resolution #670-08 Opposing 
PRTC 

20 Aug 2012 Letter Col. Weatherington to Ms. 
Wašté Wiŋ Young (THPO) Invitation to ACHP Hosted Virtual Consultation #1 

21 Sep 2012 Virtual 
Consultation #1 

Attended by Ms. Phyllis 
Young, Council Member and 
Ms. Wašté Wiŋ Young, 
(THPO) 

 

02 Nov 2012 Letter Col Weatherington to Ms. 
Wašté Wiŋ Young (THPO) 

Invitation to ACHP Hosted Virtual Consultation #2 
and #3 

30 Nov 2012 Virtual 
Consultation #2 

Attended by Mr. Terry 
Clouthier  

19 Dec 2012 Letter 
Ms. Wašté Wiŋ Young 
(THPO) to Col. 
Weatherington 

Requesting Face-to-Face Meeting 

19 Dec 2012 Letter Col. Weatherington to Ms. 
Wašté Wiŋ Young (THPO) Accepting Face-to-Face Meeting Invitation 

07 Feb 2013 Visit 

Col. Weatherington met 
with Mr. Terry Clouthier 
(THPO Staff) and Mr. Dean 
DePountis (Tribal Legal) 

At Fort Yates, North Dakota 

12 Apr 2013 Letter Col. Kennedy to Chairman 
Murphy 

Intro Letter, Request for Consultation, 
Announcement of Bear Butte Avoidance Procedure 

06 Nov 2013 Package Col. Kennedy to Chairman 
Archambault 

PRTC NHPA Section 106 PA with supporting 
documentation for coordination – With CC Cover 
Letter 

30 Jun 2014 Package Col. Kennedy to Chairman 
Archambault 

PRTC NHPA Section 106 PA with supporting 
documentation Read-Ahead – With CC Cover Letter 

08 Jul 2014 Package Col. Kennedy to Chairman 
Archambault 

PRTC NHPA Section 106 PA Request for signature – 
With CC Cover Letter 

Major Conflicting Events 
- Kenel, Cannon Ball, Porcupine, Little Eagle, Bear Soldier, Fort Yates, Rock Creek, Wakpala, United 

Tribes, and SBC Powwows 
- Chief Sitting Bull Day 
- Sundance and other sacred ceremonies 

Cheyenne River Sioux Tribe 

15 Feb 2008 Letter Col. Vander Hamm to 
Chairman Brings Plenty 

Requesting Government-to-Government 
Consultation Regarding PRTC (prior to Notice of 
Intent) 

28 Mar 2008 Visit Col. Vander Hamm hosted 
Chairman Brings Plenty 

Base Tour and PRTC Brief/Discussion at Ellsworth 
(prior to Notice of Intent) 

27 May 2008 Visit 

Col. Vander Hamm Meet 
with Vice-Chairman Mr. Bob 
Walters and Mr. Ted Knife 
Jr. 

In Eagle Butte 
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Table N-1.  Summary of Formal Contacts by Ellsworth AFB with Crow, 
Northern Cheyenne, Standing Rock Sioux, and Cheyenne River Sioux Tribes 

Date of 
Contact 

Type of 
Contact 

Contact Information Comments 

12 Jun 2008 Letter ACC/A7 to Chairman Brings 
Plenty Requesting Information to be Used for EIS 

16 Jul 2008 Scoping 
Meeting  Held in Dupree 

03 Sep 2008 Visit Col. Vander Hamm briefed 
to the full Council 

Additional Meeting Requested by Council in Eagle 
Butte 

05 Aug 2009 Letter Col. Taliaferro to Chairman 
Brings Plenty 

Introduction and Request to Continue 
Consultations and Invitation to Visit RCA 

13 Jul 2010 Letter Col. Taliaferro to Mr. Vance 
(THPO) 

Introducing the Section 106 Document from 
ACC/A7 and Upcoming Public Hearings 

09 Dec 2010 Public Hearing Col. Eldridge was Wing Rep Held in Eagle Butte 

18 Oct 2011 Visit 
Col. Weatherington, 
Chairman Keckler, Mr. In the 
Woods 

Reaffirmed Request for No-Action Alternative. 
However, Agreed to Draft MOA Just in Case 

03 Jan 2012 Draft MOA Sent to POC Mr. In the 
Woods to staff  

12 Jan 2012 Letter Col. Weatherington to 
Chairman Keckler 

Update, Summary, Thank you for Support, Offer of 
Contact and Contact Information 

20 Aug 2012 Letter Col. Weatherington to Mr. 
Steve Vance (THPO) Invitation to ACHP Hosted Virtual Consultation #1 

21 Sep 2012 Virtual 
Consultation #1 

Attended by Mr. Bryce In 
the Woods, Council 
Member and Mr. Steve 
Vance (THPO) 

 

02 Nov 2012 Letter Col. Weatherington to Mr. 
Steve Vance (THPO) 

Invitation to ACHP Hosted Virtual Consultation #2 
and #3 

30 Nov 2012 Virtual 
Consultation #2 No participation noted  

12 April 2013 Letter Col. Kennedy to Chairman 
Keckler 

Intro Letter, Request for Consultation, 
Announcement of Bear Butte Avoidance Procedure 

06 Nov 2013 Package Col. Kennedy to Chairman 
Keckler 

PRTC NHPA Section 106 PA with supporting 
documentation for coordination – With CC Cover 
Letter 

30 Jun 2014 Package Col. Kennedy to Chairman 
Keckler 

PRTC NHPA Section 106 PA with supporting 
documentation Read-Ahead – With CC Cover Letter 

08 Jul 2014 Package Col. Kennedy to Chairman 
Keckler 

PRTC NHPA Section 106 PA Request for signature – 
With CC Cover Letter 

Major Conflicting Events 
- Sundance and other sacred ceremonies 

 Notes: 
- New Cheyenne River Health Center to open recently (geothermal heated facility) 
- Ziebach county is the poorest County in the U.S. 
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Table N-2.  Summary of all E-Mails To and From Tribal Groups 
Recipient From Date Subject 

Cheyenne River Sioux Tribe 

Arlin Whirlwindhorse Chairman Brings Plenty, 
Cheyenne River Sioux 07 Aug 2008 Scoping Meeting Planning 

Chairman Brings Plenty, 
Cheyenne River Arlin Whirlwindhorse 07 Aug 2008 Scoping Meeting Planning 

Steve Vance, Cheyenne 
River THPO1 

George “Chia” Stone, PRTC 
Tribal Liaison 25 Jun 2010 Proposed Schedules for Public Hearings 

Steve Vance, Cheyenne 
River THPO1 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Jul 2010 Public Hearing Request 

1 Note: It was discovered via phone coordination that two E-Mails above did not get through – switched to Web Mail 
Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 11 Jul 2010 Public Hearing Request 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Steve Vance, Cheyenne 
River THPO 12 Jul 2010 Affirmative - Public Hearing 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Jul 2010 Confirmed Tribe’s Request for Public 

Hearing 
Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 02 Aug 2010 Sec 106 Package Receipt Confirmation 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Sep 2010 Connectivity Check 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 14 Dec 2010 Attached - Preliminary Draft MOA 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 28 Jan 2011 Status of Draft MOA from December 

Meeting 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Steve Vance, Cheyenne 
River THPO 05 May 2011 Checking Dates for Proposed Meeting 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 May 2011 Government-to-Government Section 106 

Consultation Request 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Steve Vance, Cheyenne 
River THPO 21 Jul 2011 Status for Missouri River Flooding 

Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 03 Jan 2012 Attached – Draft LOA 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Bryce In the Woods, 
Cheyenne River 03 Jan 2012 Confirmed Receipt 

Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 24 Jan 2012 Status Check of Draft LOA and 

12 January 2012 CC Letter 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 28 Mar 2012 Status Check of Draft LOA and 

Announcement of PA 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 22 May 2012 Status Check of Draft LOA 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Sep 2012 ACHP Host Virtual Consultation Attached 

– Invite, Draft PA 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Sep 2012 ACHP Host Virtual Consultation Attached 

– Invite, Draft PA 
Chairman Keckler, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Sep 2012 ACHP Host Virtual Consultation Attached 

– Invite, Draft PA 
Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Oct 2012 Proposed Dates for 2nd and 3rd ACHP Host 

Virtual Consultations 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Oct 2012 Proposed Dates for 2nd and 3rd ACHP Host 

Virtual Consultations 
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Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Oct 2012 Invite and Final Dates for 2nd and 3rd ACHP 

Host Virtual Consultations 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Oct 2012 Invite and Final Dates for 2nd and 3rd

 

ACHP Host Virtual Consultations 
Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Nov 2012 Reminder of 2nd ACHP Hosted Virtual 

Consultation 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Nov 2012 Reminder of 2nd ACHP Hosted Virtual 

Consultation 
Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Nov 2012 Reminder of 2nd ACHP Hosted Virtual 

Consultation 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Nov 2012 Reminder of 2nd ACHP Hosted Virtual 

Consultation 
Bryce In the Woods, 
Cheyenne River 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Dec 2012 Cancellation of 3rd ACHP Hosted Virtual 

Consultation 
Bryce In the Woods, PRTC 
POC (cc: Steve Vance, 
Cheyenne River THPO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 13 Feb 2014 Email confirmation.  Check on status of POC 

Bryce In the Woods. 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Steve Vance, Cheyenne 
River THPO 18 Feb 2014 Received new Email address and confirmed 

his 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 18 Feb 2014 

Confirmed email update and Bryce In the 
Woods is no longer with the Council so also 
no longer PRTC POC 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Jul 2014 Connectivity check 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Steve Vance, Cheyenne 
River THPO 01 Jul 2014 

Email received, will forward photos of 
aircraft seen overflying Cheyenne River 
Reservation 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Jul 2014 Received, wilco on the photos 

Steve Vance, Cheyenne 
River THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Jul 2014 Electronic copy of PA Pkg attached as 

requested during phone conversation 
Chairman Kevin Keckler (cc: 
Steve Vance, Cheyenne 
River THPO; Bryce In the 
Woods, PRTC POC) 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Jul 2014 Heads up [with respect to] PA signature 

request 

Crow Tribe 
Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Mar 2010 Date Request for Public Hearing 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Apr 2010 Refined Dates for Public Hearing 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 03 May 2010 Site Visit Request 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Jun 2010 Proposed Date for Public Hearing 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Tim Cleary, 
Crow Tribe Archaeologist 06 Aug 2010 PRTC Draft EIS Review Completion – No 

Issues 
Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Aug 2010 Thank you for Coordinating with Mr. Cleary 

- Public Hearing? 
Tim Cleary, 
Crow Tribe Archaeologist 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Aug 2010 Acknowledgement of EIS Review – Will 

Forward 
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Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Aug 2010 Proposed Date for Public Hearing 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Apr 2011 Consultation Request 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 08 Apr 2011 Re-transmit – Connectivity Check 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 16 Nov 2011 Consultation Request 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Tim Cleary, 
Crow Tribe Archaeologist 17 Nov 2011 Re-stated PRTC Package Receipt and 

Review – No Issues 
Tim Cleary, 
Crow Tribe Archaeologist 

George “CHIA” Stone, PRTC 
Tribal Liaison 17 Nov 2011 Thank you for Prompt Response 

Dale Old Horn, Crow Tribe 
THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 14 Dec 2011 New E-Mail Address – Connectivity Check 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Hubert Two Leggins, Crow 
Tribe THPO 10 Jan 2012 Letter Receipt Confirmation and Contact 

Information 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 Jan 2012 Confirmed Connectivity – Looking Forward 

to Ongoing Dialog 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Melissa Holds the Enemy, 
Crow Tribe Legal Council 10 Jan 2012 Confirmed Receipt of Letter – Taken to 

Chairman’s Secretary 
Rosella Bear Don’t Walk, 
Crow Tribe Staff 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 Jan 2012 Attached - Copy of 5 October 2011  CC 

Letter 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Rosella Bear Don’t Walk, 
Crow Tribe Staff 10 Jan 2012 Receipt Confirmation and Forward to 

Hubert Two Leggins THPO 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 11 Jan 2012 Attached - 13 July 2010 Letter and Crow 

Nation Cultural Report 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Jan 2012 Attached - FedEx Receipt from January 

2012 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Feb 2012 Attached – 12 January 2012 CC Letter 

Melissa Holds the Enemy, 
Crow Tribe Legal Council 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Feb 2012 Attached – 12 January 2012 Letter  – Thank 

you for Your Assistance 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Melissa Holds the Enemy, 
Crow Tribe Legal Council 01 Feb 2012 Letter Hand Carried to Chairman’s 

Secretary 
Melissa Holds the Enemy, 
Crow Tribe Legal Council 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Feb 2012 Acknowledged – Thank you for Your 

Assistance 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 Mar 2012 Requested Response from 5 October 2011 

and 12 January 2012 CC Letters 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 22 May 2012 Physical Address Request from Failed Site 

Visit (drop-in) 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Sep 2012 Invite and Information for First ACHP 

Hosted Virtual Consultation 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Oct 2012 Proposed Dates for 2nd and 3rd ACHP Host 

Virtual Consultations 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Oct 2012 Invite and Final Dates for 2nd and 3rd ACHP 

Host Virtual Consultations 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Nov 2012 Reminder for 2nd ACHP Hosted Virtual 

Consultation 
Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Nov 2012 Agenda for 2nd ACHP Hosted Virtual 

Consultation 
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Hubert Two Leggins, Crow 
Tribe THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Dec 2012 Cancellation of 3rd ACHP Hosted Virtual 

Consultation 

Patricia R, Crow Tribe Staff George “CHIA” Stone, PRTC 
Tribal Liaison 10 May 2013 Attached – 12 April 2013 CC Letter – 

Meeting Request 
Patricia R, Crow Tribe Staff 
(cc: John Morgenstern, 28 
CES/CEIEA) 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 May 2013 Request for meeting between Col. Kennedy 

and Chairman Old Coyote 

Patricia R, Crow Tribe Staff George “CHIA” Stone, PRTC 
Tribal Liaison 20 May 2013 Status of Meeting Request 

Patricia R, Crow Tribe Staff 
(cc: David Garrett, 28 
OSS/ADO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 May 2013 Meeting Coordination 

Patricia R, Crow Tribe Staff George “CHIA” Stone, PRTC 
Tribal Liaison 06 Jun 2013 Confirming details of meeting, 25 Jun, 

1300hrs, Crow Agency, Chairman’s Office 

Patricia R, Crow Tribe Staff George “CHIA” Stone, PRTC 
Tribal Liaison 26 Jun 2013 Thank you for setting up meeting 

Melissa Holds the Enemy, 
Crow Tribe Legal Council 

George “CHIA” Stone, PRTC 
Tribal Liaison 26 Jun 2013 

Thank you for her card at meeting.  Request 
for contact info for Vice Secretary Backbone 
(named by Chairman Old Coyote as PRTC 
POC) 

Shawn Backbone, Vice 
Secretary (cc: Emerson Bull 
Chief THPO; Melissa Holds 
the Enemy, Managing 
Attorney) 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Jan 2014 Attached electronic copy of PA Pkg.  Inquiry 

with respect to Tribal response to Nov PA. 

Melissa Holds the Enemy, 
Crow Tribe Legal Council 

George “CHIA” Stone, PRTC 
Tribal Liaison 13 Feb 2014 

Email correction and inquiry with respect to 
Tribal response to PA (Had mentioned 
earlier that comments were pending). 

Shawn Backbone, Vice 
Secretary (cc: Emerson Bull 
Chief THPO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Jul 2014 Heads up email with respect to PA 

signature request 

George “CHIA” Stone, PRTC 
Tribal Liaison Emerson Bull Chief THPO 10 Jul 2014 Was unable to open attachment 

Emerson Bull Chief THPO George “CHIA” Stone, PRTC 
Tribal Liaison 10 Jul 2014 No attachment sent 

Northern Cheyenne Tribe 
Conrad Fisher, Northern 
Cheyenne 

Linda DeVine, 
ACC/A7PP 15 Sept 2008 Comments on EIS from Northern Cheyenne 

Tribal Council 
Conrad Fisher, Northern 
Cheyenne 

Linda DeVine, 
ACC/A7PP 23 Feb 2009 Possible Dates for Presentation at Tribal 

Council Meeting 
Conrad Fisher, Northern 
Cheyenne 

Linda DeVine, 
ACC/A7PP 07 July 2009 Presentation at Tribal Council Meeting on 

17 August 2009 
Linda DeVine, 
ACC/A7PP 

Curtis Elkshoulder, 
Northern Cheyenne 05 Aug 2009 Presentation at Tribal Council Meeting on 

17 August 2009 
Linda DeVine, 
ACC/A7PP 

Curtis Elkshoulder, 
Northern Cheyenne 07 Aug 2009 Presentation at Tribal Council Meeting on 

17 August 2009 
Conrad Fisher, 
Northern Cheyenne THPO Linda DeVine, ACC/A7PS 13 Aug 2009 Attached - Preliminary Draft of MOA 

Linwood Tall Bull, Northern 
Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Mar 2010 Connectivity Check – Site Visit Request 
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George “CHIA” Stone, PRTC 
Tribal Liaison 

Linwood Tall Bull, Northern 
Cheyenne THPO 02 Apr 2010 Connectivity Confirmed – Site Visit 

Approved 
Linwood Tall Bull, Northern 
Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Apr 2010 Proposed dates for Public Hearing 

Linwood Tall Bull, Northern 
Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 03 May 2010 Site Visit Plan 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Linwood Tall Bull, Northern 
Cheyenne THPO 03 May 2010 Site Visit Plan Confirmed 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Jun 2010 Proposed Date for Public Hearing 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 26 Jun2010 Attached - Preliminary Draft of MOA (same 

as 13 August 2009) 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 26 Jun2010 Delivery Confirmation – Section 106 

Documentation Package 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 11 Aug 2010 Edits to Preliminary Draft of MOA 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 12 Aug 2010 Request Retransmit Preliminary Draft of 

MOA 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Aug 2010 Attached - Preliminary Draft of MOA (same 

as 13 August 2009) 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 26 Aug 2010 Attached – Section 106 Document Package 

and CC Letter 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Oct 2010 Coordination Request for Public Hearing 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 11 Oct 2010 Referred to Ms. Aleda Spang 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 28 Jan 2011 Request Update on Draft MOA 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Feb 2011 Mr. Fisher’s Request (by phone) to “Table” 

MOA Refer to Full Council 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Feb 2011 Mr. Fisher’s request (by phone) to “Table” 

MOA Refer to Full Council 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 09 Feb 2011 Mr. Fisher Confirmed “Table” Plan 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Apr 2011 Consultation Request 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 08 Apr 2011 “No-Action Alternative” or Talk Directly to 

Full Council 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 05 May 2011 Request Government-to-Government 

Section 106 Consultation with Full Council 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 31 May 2011 Proposed Dates for Meeting, Acknowledge 

Flooding Threat 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 16 Nov 2011 Request Government-to-Government 

Section 106 Consultation with Full Council 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 Dec 2011 Request Government-to-Government 

Section 106 Consultation with Full Council 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 Dec 2011 Requested/Attached – 22 December 2010 

Letter from President Spang 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 Dec 2011 Connectivity Check – Received “Recipient’s 

Mail Box Full” 
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Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 21 Dec 2011 Connectivity Check – Unable to Make 

Phone Contact 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 22 Dec 2011 Request Receipt Confirmation of all 

Correspondence to/from Tribe 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 30 Dec 2011 Request Receipt Confirmation of all 

Correspondence to/from Tribe 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 03 Jan 2012 Connectivity Check – E-Mail with 

Attachment (retry from 20 December) 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 03 Jan 2012 Connectivity Check – Unable to Make 

Phone Contact 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Jan 2012 Attachment – 10 September 2008 Letter to 

President Small 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Jan 2012 Attachment – 11 August 2008 Letter to 

President Small 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 26 Jan 2012 Attachment – FedEx Receipt from 12 

January 2012 CC Letter 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Feb 2012 Attachment – 12 January 1012 CC Letter 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 24 Feb 2012 Pending Resolution WRT No-Fly Over 

Reservation/Sacred Sites 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 05 Mar 2012 Acknowledgement 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 05 Sep 2012 Attached Invite and Draft PA – ACHP 

Hosted Virtual Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 21 Sep 2012 Problem Logging into ACHP Hosted Virtual 

Consultation 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 21 Sep 2012 Thank you for Participation in the ACHP 

Hosted Virtual Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 25 Sep 2012 Ack. Mr. Fisher’s Dissatisfaction with 

Virtual Consultation Format 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Oct 2012 Proposed Dates for the 2nd and 3rd ACHP 

Host Virtual Consultations 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Oct 2012 Invite and Dates for 2nd and 3rd   ACHP 

Hosted Virtual Consultations 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Nov 2012 Acknowledge Forward of Mr. Fisher’s 

remarks (30 Oct phone call) to Leadership 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Nov 2012 Agenda for 2nd ACHP Hosted Virtual 

Consultation 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 Jan 2013 Offer of TeleCon dates to answer his 

questions from 5 Dec 2012 
Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 20 Jan 2013 Repeat offer for TeleCon 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 13 Feb 2014 

Email update.  Inquired if he had had time 
to review the PA to see if we are making 
headway with respect to addressing the 
Northern Cheyenne Tribes concerns 
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Conrad Fisher, 
Northern Cheyenne THPO 

David Garrett, Acting PRTC 
Tribal Liaison 28 Feb 2014 

Thank you for your Call.  Will FWD concerns 
regarding lack of opportunity to comment 
on PA and visit request.  Will FWD 
electronic copy of PA. 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Mar 2014 Thank you for contact, sent PA 

Conrad Fisher, 
Northern Cheyenne THPO 
(cc: David Garret, 28 
OSS/ADO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Mar 2014 Thank you for working with Dave Garrett 

see attached PA. 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 07 Mar 2014 

Thank you for follow up.  Repeat request to 
send his office all correspondence received 
by my office from Northern Cheyenne 
Tribe. 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Mar 2014 

Retransmit – Letter from President Small 
dated 11 Aug 2008 (attached) (originally 
sent Wednesday, January 04, 2012 9:44 AM) 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Mar 2014 

Retransmit – Letter from President Small 
dated 10 Sep 2008 (attached) (originally 
sent Wednesday, January 04, 2012 9:39 AM) 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Mar 2014 

Retransmit – Letter from President Spang 
dated 22 Dec 2010 (attached) (originally 
sent Tuesday, January 03, 2012 8:29 AM & 
Tuesday, December 20, 2011 12:00 PM) 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Mar 2014 3 letters forwarded 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 07 Mar 2014 Received, Thank you 

Conrad Fisher, 
Northern Cheyenne THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Jul 2014 

Coordinating dates for visit, please forward 
next opportunity to meet with Council or 
President. 

President Llevando Fisher 
(cc: Conrad Fisher, 
Northern Cheyenne THPO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Jul 2014 Heads up with respect to PA signature 

request 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Conrad Fisher, 
Northern Cheyenne THPO 09 Jul 2014 

Thank you for response.  Has not reviewed 
PA.  Reiterated Council’s Resolution 
opposing PRTC.  Insufficient Consultation.  
Requested Col. Kennedy Visit ASAP.  Refer 
future coordination/consultation to 
President Llevando Fisher, beyond THPO 
authority. 

Standing Rock Sioux Tribe 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 24 Feb 2010 Connectivity Check – Contact Information 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 24 Feb 2010 Connectivity Confirmed – Contact 

Information 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Apr 2010 Proposed Dates for Public Hearings – Public 

Hearing Request? 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 09 Apr 2010 Request for Formal Letter with Dates and 

Options for Council 
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Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Apr 2010 Acknowledgment of Letter Request 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Jun 2010 Does Tribe want to Host a Public Hearing? 

Proposed Date 27 September 2010 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 02 Aug 2010 Proposed Date for Public Hearing 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 02 Aug 2010 Request Confirmation of Receipt of Section 

106 Document Package and CC letter 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Aug 2010 Follow up on Package, Letter, and Request 

for Meeting 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 16 Aug 2010 Delivery Confirmation Information 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 18 Aug 2010 Unable to Find Package 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 18 Aug 2010 Package Found (DEIS) but not 106 Package 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 18 Aug 2010 

Attached - Scanned Copies – 
Section 106 Document Package and CC 
Letter 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 25 Aug 2010 Firm Date for Public Hearing 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Sep 2010 Tentative Date 27 September – Looking to 

Finalize Details with Tribe 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 09 Sep 2010 Public Hearing to be LIVE on Tribal Radio 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 09 Sep 2010 Date Confirmed – Location and Time TBD 

(from Tribe) 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 15 Sep 2010 Status Check on Public Hearing 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 16 Sep 2010 Firmed up Date, Still Awaiting 

Time/Location from Tribe 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 07 Apr 2011 Consultation Request with Prospective 

Dates 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 02 May 2011 June Looks Best for Meeting thus Far 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 02 May 2011 

Request 2 Meetings Staff Level (June), 
Leaders (Government-to-Government) 
2-3 weeks later 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 31 May 2011 Has Meeting Plan been Overcome by 

Flooding? 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 06 Jun 2011 Flooding will Not Allow Meeting Plan Now 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Jun 2011 Acknowledgment – Request Consultation 

when Able 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 21 Jul 2011 Status Check – Flood Waters Receding 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 17 Oct 2011 Status Check – Request Government-to- 

Government Section 106 Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 20 Oct 2011 Acknowledged – will Forward Request to 

Council 
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Table N-2.  Summary of all E-Mails To and From Tribal Groups 
Recipient From Date Subject 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 21 Oct 2011 Council Requests Dates, Additional Public 

(Educational) Meetings 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 31 Oct 2011 Request Government-to-Government 

Section 106 Consultation ASAP 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 16 Nov 2011 Status Check – request Government-to- 

Government Section 106 Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Dec 2011 Status Check – request Government-to- 

Government Section 106 Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Sep 2012 Additional information on the Virtual 

Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 14 Sep 2012 Attached – Invite to Virtual Consultation 

and Draft PA 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 19 Sep 2012 Information on ACHP Hosted Virtual 

Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 19 Sep 2012 Will be attending the ACHP Hosted Virtual 

Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 19 Sep 2012 Attendees Still Pending for ACHP Hosted 

Virtual Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 25 Oct 2012 Tentative Dates for 2nd and 3rd ACHP 

Hosted Virtual Consultations 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Oct 2012 Firm Dates for 2nd and 3rd ACHP Hosted 

Virtual Consultations 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 27 Nov 2012 Reminder/ Information for 2nd ACHP 

Hosted Virtual Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 29 Nov 2012 Agenda for 2nd ACHP Hosted Virtual 

Consultation 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 12 Dec 2012 Cancelation of 3rd ACHP Hosted Virtual 

Consultation 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Terry Clouthier, Standing 
Rock Archaeologist 30 Nov 2012 Request for Physical Address for 

Correspondence 
Terry Clouthier, Standing 
Rock Archaeologist 

George “CHIA” Stone, PRTC 
Tribal Liaison 30 Nov 2012 Included Physical Address for 

Correspondence 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 04 Jan 2013 Confirmation of 7 Feb 2012 meeting with 

Col. Weatherington in Fort Yates 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Feb 2013 Confirmation of attendees from Ellsworth 

coming to the 7 Feb Meeting 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 04 Feb 2013 Lunch recommendation Prairie Knights 

Casino 15 miles North of Fort Yates 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 04 Feb 2013 Change meeting location to Prairie Knights 

Casino (Business Lunch) 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 04 Feb 2013 Thank you and accept new location 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Shauna Elk, 
Standing Rock THPO Staff 05 Feb 2013 Confirmation of meeting details 

Shauna Elk, 
Standing Rock THPO Staff 

George “CHIA” Stone, PRTC 
Tribal Liaison 05 Feb 2013 Thank you and confirm details 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 06 Feb 2013 Requested Updated Copy of the Draft PA 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 06 Feb 2013 Previous edition from Virtual Consult is still 

current 
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Table N-2.  Summary of all E-Mails To and From Tribal Groups 
Recipient From Date Subject 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 08 Feb 2013 

Thank you for meeting.  Thanks to Terry 
and Dean for staying when all else were 
called away to Bismarck.  Request dates full 
Council would be available for meeting. 

Wašté Wiŋ Young, Standing 
Rock THPO (cc: Shauna Elk, 
Standing Rock THPO staff) 

George “CHIA” Stone, PRTC 
Tribal Liaison 01 Mar 2013 Follow up on possible dates for full council 

meeting 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 08 Jan 2014 Announcement of Chairman Dave 

Archambault II 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 08 Jan 2014 Inquiry with respect to Tribal response 

from November PA 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 08 Jan 2014 Will meet with Chairman Archambault next 

week to discuss and get back to you 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 08 Jan 2014 Thank you for your continued efforts 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 13 Jan 2014 Request text version of PA for Chairman’s 

review 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 28 Jan 2014 Restated request 

Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 28 Jan 2014 Apology, document attached, new email 

address included. 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 13 Feb 2014 Check on Chairman’s review/comments, 

and ensure new email address receipt 
George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 19 Feb 2014 New email received.  Test, please respond.  

Will be submitting comments on PA 
Wašté Wiŋ Young, Standing 
Rock THPO 

George “CHIA” Stone, PRTC 
Tribal Liaison 19 Feb 2014 Received okay 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 19 Feb 2014 Acknowledgement.  Will be submitting 

comments on PA 
Wašté Wiŋ Young, Standing 
Rock THPO (cc: David 
Garrett, 28 OSS/ADO) 

George “CHIA” Stone, PRTC 
Tribal Liaison 19 Feb 2014 Coordinating POC while on leave 

George “CHIA” Stone, PRTC 
Tribal Liaison 

Wašté Wiŋ Young, Standing 
Rock THPO 19 Feb 2014 Acknowledgement 

Chairman Dave 
Archambault II 
Sent via – A. Cordova 

George “CHIA” Stone, PRTC 
Tribal Liaison 10 Jul 2014 Heads up with respect to PA signature 

request 

Rosebud Sioux Tribe 
Kathe Arcoren, Rosebud 
Sioux Linda DeVine, ACC/A7PP 08 Aug 2008 THPO at Rosebud 

John Morgenstern, Natural 
and Cultural Resource 
Manager, Ellsworth AFB 

Kathe Arcoren, Rosebud 
Sioux 29 Mar 2011 Powder River Training Complex Meeting 

Kathe Arcoren, Rosebud 
Sioux 

John Morgenstern, Natural 
and Cultural Resource 
Manager, Ellsworth AFB 

05 April 2013 Update on Section 106 Tribal 
Consultations 

 



Final 
November 2014 

 

Powder River Training Complex EIS 
N-16 Appendix N Government-to-Government and Section 106 

Table N-3.  Summary of all Letters Sent To and From Other Tribal Groups 
Recipient From Date of Contact 

Chippewa-Cree Business Committee Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Turtle Mountain Tribal Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Three Affiliated Tribes Business Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Eastern Shoshone Tribal Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Rosebud Sioux Tribe Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Arapaho Business Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Oglala Sioux Tribal Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Confederated Salish and Kootenai Tribe Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Fort Belknap Community Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Fort Peck Tribal Executive Board Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Spirit Lake Sioux Tribal Council Department of the Air Force – 
HQ ACC-A7PP 03 June 2008 

Bruce W. MacDonald, P. E. Department of 
the Air Force 
Headquarters Air Combat Command, A7P 

Bureau of Indian Affairs Great Plains 
Regional Office 08 July 2008 

Linda DeVine, PRTC EIS Manager, 
Langley AFB, VA Rosebud Sioux Tribe 31 July 2008 

 

Table N-4.  Section 106 Agency Correspondence  
Recipient  From  Date of Contact 

Donald Red Thunder  
Land Operations Office Cheyenne 
River Agency  

Department of the Air Force – HQ 
ACC-A7PP  12 June 2008  

Bureau of Indian Affairs  
Standing Rock Agency  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

Bureau of Indian Affairs Cheyenne 
River Agency  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

Bureau of Indian Affairs  
Pine Ridge Agency  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

Bureau of Indian Affairs  
Rocky Mountain Regional Office  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

Bureau of Indian Affairs  
Midwest Regional Office  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

Bureau of Indian Affairs  
Great Plains Regional Office  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

South Dakota State Historic Society  Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  

State Historical Society of North 
Dakota  

Department of the Air Force – HQ 
ACC-A7AP  03 June 2008  
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Table N-4.  Section 106 Agency Correspondence  
Recipient  From  Date of Contact 

State Parks and Cultural Resource 
Preservation Office (Wyoming)  

Department of the Air Force– HQ 
ACC-A7AP  03 June 2008  

Montana Historical Society  Department of the Air Force– HQ 
ACC-A7AP  03 June 2008  

Karen Breslin  
National Park Service, 
Intermountain Region  

Department of the Air Force – HQ 
ACC-A7P  03 June 2008  

Pat Rooney  
National Park Service, Midwest 
Region  

Department of the Air Force – HQ 
ACC-A7P  03 June 2008  

Vicki McCuster  
National Park Service, Natural 
Sounds Program  

Department of the Air Force – HQ 
ACC-A7P  03 June 2008  

Linda DeVine 
Department of the Air Force PRTC 
EIS Manager  

South Dakota Department of 
Tourism and State Development  07 July 2008  

Linda DeVine  
Department of the Air Force PRTC 
EIS Manager  

National Park Service  
Midwest Region  07 August 2008  

Nancy Brown  
Advisory Council on Historic 
Preservation  

Mr. John Morgenstern 
Natural/Cultural Resources 
Manager  
Department of the Air Force  
28 CES/CEVP  
Ellsworth AFB, SD 57706  

01 December 2008  

Mr. John Morgenstern 
Natural/Cultural Resources Manager  
Department of the Air Force  
28 CES/CEVP  
Ellsworth AFB, SD 57706  

Raymond V. Wallace  
Historic Preservation Technician 
Federal Property Management 
Section  
Office of Federal Agency Programs  

03 December 2008  

Nancy Brown  
Advisory Council on Historic 
Preservation  

Mr. John Morgenstern 
Natural/Cultural Resources 
Manager  
Department of the Air Force  
28 CES/CEVP  

04 February 2009  
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From:                                         Morgenstern, John E Civ USAF ACC 28 CES/CEANN [John.Morgenstern@ellsworth.af.mil]
Sent:                                           Monday, December 01, 2008 1:53 PM
To:                                               Nancy Brown
Cc:                                               Green, Paul R ACC Civ USAF ACC ACC/A7AN; Rudolph, Teresa P; DeVine, Linda A ACC Civ USAF ACC

ACC/A7PP; Jensen, Melody A Civ USAF ACC 28 CES/CEAON; Bodine, Douglas P Maj USAF ACC 28
OSS/ADO

Subject:                                     Invitation ot Participate in Sec 106 Consultaion
 
Nancy,
 
The Air Force, and more specifically Air Combat Command (ACC) and Ellsworth AFB, proposes to expand its current Powder
River Training Complex (PRTC) from a fly-over area of approximately 14,800 square miles to as much as 37,800 square miles. 
A Notice of Intent to prepare an Environmental Impact Statement for this proposal was published in the Federal Register on 29 May
2008. 
 
The proposed expansion of the PRTC has the potential to directly impact four states (North Dakota, South Dakota, Montana,
and Wyoming) and four Indian Reservations (the Cheyenne River in South Dakota, the Standing Rock in North and South
Dakota, and the Northern Cheyenne and Crow in Montana).  Other tribes not a part of these reservations may also attach
religious and/or cultural significance to the areas affected and thus become consulting parties in the Section 106 process.
 
During June and July 2008, public scoping meetings were held at numerous locations affected by the proposed range
expansion both on and off the reservations.  Many written public comments were received that will be considered and
addressed in the EIS.
 
Colonel Vander Hamm, Commander, 28th Bomb Wing, Ellsworth AFB, SD, has met on a government-to-government basis with
leaders of the four primary tribes to explain the proposal and how they and their reservations may have the potential to be
affected by training missions.  These meetings were held prior to the public scoping meetings.
 
Pursuant to CFR 36 Part 800, I would like to take this opportunity to invite the ACHP to participate in further Section 106
consultation along with the appropriate SHPOs and/or THPOs affected by or having an interest in the PRTC expansion
proposal.  Thank you for your consideration and I look forward to your reply.
 
Sincerely,
 

John Morgenstern
John Morgenstern
Natural/Cultural Resources Manager
28 CES/CEVP
Ellsworth AFB SD 57706
(605) 385-2690, DSN: 675-
john.morgenstern@us.af.mil
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Preserving America’s Heritage 
 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 
1100 Pennsylvania Avenue NW, Suite 803 � Washington, DC 20004 

Phone: 202-606- �8503  Fax: 202-606- � �8647  achp@achp.gov  www.achp.gov 

December 3, 2008 
 
Mr. John Morgenstern 
Natural/Cultural Resources Manager 
Department of the Air Force 
28 CES/CEVP 
Ellsworth AFB, SD  57706 
 
REF: Proposed Expansion of the Powder River Training Complex 
 
Dear Mr. Morgenstern: 
 
On December 1, 2008, the Advisory Council on Historic Preservation (ACHP) received your notification 
for the referenced project which was submitted in accordance with Section 800.6(a)(1) of our regulations, 
“Protection of Historic Properties” (36 CFR Part 800). Unfortunately, the background documentation 
included with your submission does not meet the specifications listed in Section 800.11(e). We, therefore, 
are unable to determine whether Appendix A of the regulations, Criteria for Council Involvement in 
Reviewing Individual Section 106 Cases, applies to this undertaking. Accordingly, we request that you 
submit the following information so that we can determine whether our participation is warranted: 

 
• A description of the undertaking, including photographs, maps, drawings, as necessary;  
• A description of the steps to identify historic properties; 
• A description of the affected historic properties; 
• A description of the undertaking’s effect on historic properties;  
• An explanation of why the criteria of adverse effect were found applicable or 

inapplicable; and  
• Copies or summaries of any views provided by consulting parties and the public, 

including 
 comments from the Tribal Historic Preservation Officers, Indian tribes, and the 
 appropriate State Historic Preservation Officers (SHPOs)  

 
Upon receipt of the additional information, we will notify you within 15-days of our decision.  Should you 
have any questions, feel free to contact Nancy Brown at 202-606-8582, or via email at nbrown@achp.gov. 
 
Sincerely, 

 
 
 

Raymond V. Wallace 
Historic Preservation Technician 
Federal Property Management Section  
Office of Federal Agency Programs 
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From:                                         Morgenstern, John E Civ USAF ACC 28 CES/CEANN [John.Morgenstern@ellsworth.af.mil]
Sent:                                           Wednesday, February 04, 2009 9:53 AM
To:                                               Nancy Brown
Cc:                                               Rudolph, Teresa P
Subject:                                     Proposed Expansion of the Powder River Training Complex
 
Nancy,
 
I am writing to let you know I (we) have not forgotten or overlooked the ACHP letter dated December 3, 2008, (REF:  Proposed
Expansion of the Powder River Training Complex) requesting additional information/background documentation per 36 CRF
Part 800, Section 800.11 (e).  Most of the additional background documentation has been compiled; however, some
significant details of the proposed undertaking are still being developed and coordinated between the Air Force and the FAA.
 
When details have been finalized, a description of the proposed undertaking along with the other background documentation
will be forwarded to your office as requested.
 
Please feel free to contact me if you have questions or concerns.
 
Sincerely,
 

John Morgenstern
John Morgenstern
Natural/Cultural Resources Manager
28 CES/CEVP
Ellsworth AFB SD 57706
(605) 385-2690, DSN: 675-
john.morgenstern@us.af.mil
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PROGRAMMATIC AGREEMENT 
AMONG 

28th BOMB WING, ELLSWORTH AIR FORCE BASE, 
THE STATE HISTORIC PRESERVATION OFFICES OF 

MONTANA, NORTH DAKOTA, SOUTH DAKOTA AND WYOMING, 
AND 

THE ADVISORY COUNCIL ON HISTORIC PRESERVATION 
REGARDING THE PROPOSED DEVELOPMENT, IMPLEMENTATION AND OPERATION 

OF THE POWDER RIVER TRAINING COMPLEX 
 
 
WHEREAS, the United States Air Force (AF), represented by the 28th Bomb Wing (hereafter “the 28 BW”), 
operates and maintains Ellsworth Air Force Base (EAFB), South Dakota, and 
 
WHEREAS, the 28 BW is responsible for identifying and managing historic properties at EAFB and identifying 
and considering effects to historic properties in areas used by the base for training, pursuant to Section 106 of the 
National Historic Preservation Act (NHPA) (16 USC §470f) and its implementing regulation, 36 CFR Part 800 
(hereafter jointly referred to as “Section 106”); and 
 
WHEREAS, the 28 BW proposes to establish the Powder River Training Complex (PRTC) to provide suitable and 
realistic training for military aircrews of multiple B-1 and B-52 squadrons assigned primarily to EAFB and Minot 
AFB, North Dakota.  It would restructure and reconfigure the existing Powder River Military Operations Areas 
(MOAs) and associated Air Traffic Control Assigned Airspaces (ATCAAs) and add airspaces to become the PRTC.  
The establishment, development, and operation of the PRTC (also referred to in this document as “the undertaking”) 
would overlay about 35,000 square miles or 22.5 million acres in South Dakota, North Dakota, Montana, and 
Wyoming (Attachment 1), the lands beneath the PRTC airspace constituting the area of potential effect to historic 
properties; and 
 
WHEREAS, the PRTC would designate the following training areas:  Powder River (PR)-1A through 1D, PR-2, 
PR-3, PR-4 MOA/ATCAA; GAP A, B, and C MOA/ATCAA; and Gateway East and  West MOA/ATCAA, as 
depicted in Attachments 1 and 2;and 
 
WHEREAS, the PRTC would not require construction or other ground disturbance within the complex or at the 
using installations; supersonic flights for both fighter and bomber aircraft within the PRTC would occur only during 
Large Force Exercises (LFEs) which could be held quarterly but total no more than ten (10) days per year; an 
altitude of 10,000 feet above ground level (AGL) is proposed as the supersonic floor for all fighter aircraft during 
LFEs and 20,000 feet above mean sea level (MSL) is proposed as the floor for B-1 supersonic flight during LFEs; 
chaff bundles and flares would be employed throughout the PRTC airspace for countermeasures training with flares 
being used only at or above 2,000 feet AGL and only if conditions are suitable; and 
 
WHEREAS, some 240 National Register of Historic Places (NRHP) listed properties are located beneath the PRTC 
airspace, including several National Historic Landmarks (NHLs) and Monuments (Attachment 3), as well as 
hundreds of recorded and unrecorded NRHP eligible archaeological sites, ghost towns, historic ranches, cultural 
landscapes, and places of traditional, religious, and cultural importance; and 
 
WHEREAS, 28 BW has determined that the undertaking may have potential adverse effects that cannot be 
identified or anticipated today, that the potential exists for discovery of new historic properties in the PRTC and for 
changes in how such properties are understood and appreciated; and 
 
WHEREAS, the AF and the Federal Aviation Administration (FAA) , Central Service Center agree that, pursuant to 
36 CFR §800.2(a)(2), the AF is hereby designated as the lead federal agency for purposes of compliance with 
Section 106 for the PRTC undertaking and the FAA is an invited signatory to this programmatic agreement 
(hereafter “PA”); and 
 
WHEREAS, the AF is the lead agency and the FAA is a cooperating agency under the National Environmental 
Policy Act (NEPA) for development of the Environmental Impact Statement (EIS) for the PRTC proposal; and 
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WHEREAS, pursuant to 36 CFR §800.10(b) and 36 CFR §800.6(a)(1)(iii), the 28 BW has requested and received 
the participation of the Advisory Council on Historic Preservation (ACHP) in consultations leading to the 
development of this PA and to become a signatory to this PA; and 
 
WHEREAS, the 28 BW has consulted with the State Historic Preservation Officers (hereafter “SHPOs”) of 
Montana, North Dakota, South Dakota, and Wyoming to identify historic properties on lands within said states 
under the PRTC, and to discuss potential adverse effects from the proposed undertaking, and 
 
WHEREAS, the 28 BW has consulted with the National Park Service (NPS) to identify historic properties on lands 
managed by it under the PRTC, and to assess adverse effects from overflights associated with the undertaking; and 
 
WHEREAS, the 28 BW recognizes the additional requirements, per 36 CFR §800.10, for NHLs and specifically for 
Bear Butte, Frawley Historic Ranch, Deadwood Historic District, Deer Medicine Rocks, Wolf Mountains 
Battlefield/Where Big Crow Walked Back and Forth NHL, and Rosebud Battlefield which are situated on lands 
under or immediately adjacent to the existing training airspace of PRTC, and that the 28 BW requested and 
confirmed participation of the NPS and the ACHP in this consultation; and 
 
WHEREAS, the U.S. Air Force Air Combat Command in June 2008 contacted tribes outside the APE that may 
have traditional cultural and religious affiliations to lands under the PRTC, including Spirit Lake Sioux Tribal 
Council, the Fort Peck Tribal Executive Board, the Fort Belknap Community Council, the Confederated Salish and 
Kootenai Tribe, the Oglala Sioux Tribal Council, the Arapaho Business Council, the Rosebud Sioux Tribe, the 
Eastern Shoshone Tribal Council, the Three Affiliated Tribes Business Council, the Turtle Mountain Tribal Council, 
and the Chippewa-Cree Business Committee; and 
 
WHEREAS, the 28 BW consulted on the PRTC proposal since 2008 with the Cheyenne River Sioux Tribe, the 
Crow Tribe, the Northern Cheyenne Tribe, and the Standing Rock Sioux Tribe (hereafter, “Tribes”), each of which 
have tribal lands underneath the PRTC where military overflights, but no ground activities, would occur and 
provided each Tribe opportunities to consult on the development of and to become invited signatories to this PA; 
and 
 
WHEREAS, the 28 BW has provided the Tribes opportunities to identify historic properties of traditional religious 
and cultural importance under the PRTC airspace, and on which the 28 BW will continue to consult through its 
devised continual approach to identify and evaluate properties of religious and cultural significance to Indian tribes 
in conjunction with the operation of the PRTC; and 
 
WHEREAS, 28 BW solicited the views of the public on the PRTC through public hearings and other means 
associated with NEPA, in accordance with 36 CFR §§800.2(d)(3) and 800.8(a); and 
 
WHEREAS, the NPS, Intermountain Region, and the Little Bighorn Battlefield National Monument intend to 
undertake a multi-year acoustic monitoring program and a visitor use study that will survey visitors regarding 
sounds that a visitor would expect at a national battlefield and investigate particular military aircraft noises and 
associated annoyance levels as a result of the PRTC; 
 
NOW, THEREFORE, the 28 BW, the FAA, the NPS, the SHPOs, and the ACHP agree that the undertaking shall 
be implemented in accordance with the following stipulations in order to take into account the effect of the 
undertaking on historic properties. 
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STIPULATIONS 
 
I. Avoidance, Minimization, or Mitigation of Adverse Effects to Historic Properties under the PRTC 
 
 A. Great Sioux War Battlefields:  Little Bighorn Battlefield National Monument (Monument),  
  Montana 
 
  1. 28 BW shall: 
 

  a) Ensure that all military aircraft, when overflying the area of the Monument  
   indicated on the map in Attachment 4 of this PA: 

 
  (1) Maintain an altitude of at least 5,000 feet AGL from one (1) hour before to  
  one (1) hour after posted Hours of Operation of Little Bighorn Battlefield  
  National Monument. 
 
  (2) Consider further restrictions of planned and potential PRTC activities during  
  special events at the Monument. 

 
  b) Prohibit supersonic operation of aircraft when overflying the Little Bighorn  
   Supersonic Avoidance Area above the area bounded by Powder River 1C, as  
   indicated on the map in Attachment 4. 
 
  c) Coordinate on plans for multi-year acoustic monitoring in the Monument when  
   requested by the NPS. 
 
  d) Coordinate on plans for a visitor use study when requested by the NPS. 

 
  2. NPS shall promptly inform the 28 BW of military aircraft overflights of the Monument  
   that are contrary to the stipulations immediately above, within 24 hours of the overflight  
   event. 
 
 B. Great Sioux War Battlefields historic properties in Montana, South Dakota, and North Dakota  
  other than the Monument including, but not limited to, Deer Medicine Rocks and Wolf Mountains  
  Battlefield/Where Big Crow Walked Back and Forth; and archaeological locations containing  
  sensitive rock art throughout the area of potential effect, including the Tongue River Valley, Chalk 
  Butte, and Slim Butte, Montana and North and South Cave Hills, South Dakota 
 
  1. 28 BW shall: 
 
   a) Work cooperatively with other federal and state agencies, tribal governments,  
    and the public to minimize potential adverse effects to historic properties in the  
    PRTC from routine operations or from LFEs. 
 
   b) Energetically comply with the procedures in Stipulations III through V.  The  
    effectiveness of these procedures depends in part on the actions of consulting 
    parties and the public to inform the 28 BW of potential adverse effects from 
    military operations or non-compliance with the requirements of this agreement; 
    see Stipulation IX.B. 
 
   c) Consult with the relevant consulting parties on appropriate responses, if, as a  
    result of notifications and follow on assessments by the 28 BW, further   
    mitigating actions may be required.  
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II. Avoidance, Minimization, or Mitigation of Adverse Effects to Historic Properties, Religious 
Ceremonies, and Important Tribal Events under the PRTC 
 
 A. The 28 BW shall continue to consult with the Tribes on appropriate ways to avoid, minimize, or  
  mitigate adverse effects to historic properties, religious ceremonies, and events important to the  
  Tribes. 
 
 1. This includes 28 BW authorizing reasonable temporary or seasonal avoidance areas for  
  training objectives during the following events after consulting with the appropriate  
  Tribe: 
 
  a) the “Crow Fair” of the Crow Tribe (PR-1A and PR-1C) 
 
  b) the “4th of July Chiefs Powwow” of the Northern Cheyenne Tribe (PR-1D) 
 
  c) the “Porcupine Powwow” of the Standing Rock Sioux Tribe (PR-4) 
 
  d) the “Fair Rodeo and Labor Day Powwow” of the Cheyenne River Tribe (PR-4);  
   or 
 
  e) other events, now and in the future as identified by 28 BW in consultation with  
   the Tribes. 
 
 2. Within six (6) months of executing this PA, 28 BW shall appoint a a senior-level  
  installation person as a Tribal Liaison to serve as the primary point of contact in   
  facilitation of the government-to-government relationships with the Tribes, and   
  coordinating and directing the 28 BW’s participation in joint efforts. 
 
  a) Until such position is designated, the 28 BW Airspace Manager shall serve as  
   the interim liaison. 
 
  b) The 28 BW will advise the Tribes within one (1) month of any changes to this  
   liaison position. 
 
 3. 28 BW shall meet with Tribal leaders at least annually to review PRTC-related activities  
  that may affect historic properties of traditional and religious importance to the Tribes. 
 
 B. A Tribe that is an invited signatory to this PA shall: 
 
  1. Designate a point of contact (POC) to act as liaison with the 28 BW Tribal Liaison to  
   coordinate and direct tribal participation identified in this PA, and advise the 28 BW in a  
   timely manner of any changes to this position. 
 
  2. Provide appropriate information to the 28 BW regarding historic properties, to include  
   properties of traditional religious and cultural importance, which may be affected by  
   military aircraft training that would occur in the PRTC and adjacent areas, when   
   requested by the 28 BW. 
 
  3. Review and provide comments on draft Air Force plans, programs, and reports for PRTC  
   training and operations, upon request by the 28 BW.  Negative replies are requested if no  
   comments will be forthcoming.  Planning responsibilities often require 28 BW to set  
   timelines for responses.  The 28 BW leadership will consider all comments received  
   within these timelines when making a decision.  Responses received after a timeline  
   expires will be considered if practicable. 
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III. Awareness Training for Military Trainers and Aircrews Operating in the PRTC 
 
 A. 28 BW shall: 

 
1. Prepare, within three (3) months of executing this PA, a comprehensive in-brief 
 presentation covering current operating procedures, to include cultural sensitivities and 
 mitigation procedures for flying units preparing to train in the PRTC airspace prior to 
 their training within the PRTC.   
 
 a) Ensure all military aircrews participating in the LFEs be certified by their Unit 
  Commander that they have received this comprehensive in-brief. 
 
 b) Include a summary of all training provided in the annual report in accordance  
  with Stipulation VII. 

 
  2. Host an annual Cultural Awareness class for military aircrews to ensure tribal, SHPO,  
   and federal agency cultural concerns are communicated properly. 
 
   a) Invite each Tribe, SHPO, and federal agency that has signed this PA to produce  
    and present at the Cultural Awareness classes and offer travel and per diem  
    expenses. 
 
   b) Include summaries of recent classes in the annual and five year updates of the  
    EAFB Integrated Cultural  Resources Management Plan (ICRMP). 
 
IV. Avoidance Protocol 
 
 A. Within six (6) months of executing this PA, 28 BW shall develop and implement a program to  
  accept requests from consulting parties to avoid training in portions of the PRTC. 
 
 B. The 28 BW shall consider requests from consulting parties to avoid using portions of the PRTC, 
  said requests to include dates and approximate locations, preferably with coordinates, that should 
  be avoided, no later than seven (7) to ten (10) days prior to the date of avoidance being sought. 
 
V. Supersonic/Large Force Exercise (LFE) Notification 
 
The 28 BW shall notify consulting parties fifteen (15) days prior to the use of supersonic operations and an LFE.  
Supersonic operations will take place only during LFEs, which occur at a maximum of ten days a year. 
 
VI. Integrated Cultural Resource Management Plan (ICRMP) Revision 
 
The 28 BW shall incorporate the activities mandated by the stipulations of this agreement into the procedures, goals, 
and objectives of the base ICRMP, to be completed by the date of its next five year update, estimated to be 2016.  
The 28BW shall provide draft, updated versions of the ICRMP to the parties to this PA.  These parties may review 
and comment on the ICRMP and/or provide additional relevant information relevant to PRTC operations and 
historic properties as they deem appropriate. 
 
VII. Monitoring and Reporting 
 
 A. On March 1, starting in 2015, the 28 BW shall send a request to consulting parties, except the  
  ACHP, for information pertaining to any additional historic properties or adverse effects identified 
  during the previous operational year of the PRTC by that consulting party. 
 
 B. Each May 1, starting in 2015, the BW shall provide all consulting parties, except for the ACHP, a 
  summary report detailing the following: 
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  1) the number of training exercises completed; 
 
  2) any scheduling changes proposed for military training in the PRTC; 
 
  3) any problems encountered with implementing the terms of this agreement; 
 
  4) any disputes or objections received as appropriate; 
 
  5) a summary of newly identified properties; 
 
  6) a summary of newly identified adverse effects; and 
 
  7) a meeting date to discuss the contents of the summary report. 
 
VIII. Confidentiality 
 
 A. Consistent with Section 304 of the NHPA, 36 CFR §800.11(c), the Archaeological Resources  
  Protection Act (ARPA), and other applicable laws, 28 BW, after consultation with the Secretary of 
  the Interior, shall withhold from public disclosure information about the location, character, or  
  ownership of a historic property when disclosure may cause significant invasion of privacy, risk  
  harm to a historic property, or impede the use of a traditional religious site by practitioners.  
 
  1. Access to sensitive data, as defined in Section 304 of the NHPA, will be limited within  
   28 BW to individuals designated by the Wing Commander. 
 
  2. Requests from parties external to this agreement for access to sensitive data on PRTC  
   related historic and traditional properties held by the AF shall be considered jointly by 28 
   BW, SHPO/THPO, Tribes, and NPS as appropriate. 
 
 B. All parties shall attempt to resolve disputes regarding access to sensitive data in a timely manner, 
  not to exceed sixty (60) days.  If a dispute regarding access to sensitive data cannot be resolved, 
  28 BW shall defer to the facility manager of public buildings, the land manager on public lands, 
  the tribe on tribal lands, or in the case of privately owned lands, to the SHPO. 
 
IX. Air Force Claims Program/Post Review Discovery 
 
 A. The 28 BW, through its Public Affairs Office, shall, in the event of damages, injuries, or  
  complaints associated with military operations in the PRTC, accept descriptive documentation and 
  facilitate processing to the Air Force claims program.  Contact the Public Affairs Office at 
  (605) 385-5056 between 8:00 am and 5:00 pm, Monday through Friday, or via email at  
  28.bw.public.affairs@ellsworth.af.mil.  The Public Affairs Office will immediately notify the  
  Office of the Staff Judge Advocate of any potential claims.  The Public Affairs Office shall  
  maintain documentation of such reports and actions taken by the Air Force in response.  This  
  documentation will be summarized in a report and made available to the consulting parties  
  annually, beginning one year after execution of this PA. 
 
 B. In the event of the 28 BW becoming aware of a discovery within the PRTC APE of damage to  
  historic properties as a result of PRTC operations, the discovery of previously unidentified adverse 
  effects, or of non-compliance with the terms of this agreement by any consulting party, the 28 BW 
  shall notify the appropriate SHPO/Tribe within 72 hours, providing a brief but detailed report. 
  The 28 BW, after consultation with the appropriate SHPO/Tribe, will determine the appropriate 
  response to any such discovery. 
 
X. Duration 
 
 A. This PA will be valid for five (5) years from the date of execution. 
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 B. At the conclusion of five (5) years from the date of execution, the signatories and invited   
  signatories to the PA may carry out a review of the PA in order to determine if revisions to the PA  
  are needed and to determine if the PA may continue for an additional five (5) years.  If the  
  signatories and invited signatories agree to the extension, the agreement will be documented in an  
  amendment to this PA which will be signed by the signatories and invited signatories in   
  accordance with Stipulation XIII. 
 
XI. Compliance with the Anti-Deficiency Act 
 
Any requirement established by the PA for the expenditure of Department of the Air Force funds by the 28 BW shall 
be subject to the availability of appropriated funds, and no provision herein shall be interpreted to require obligation 
or payment of funds in violation of the Anti-Deficiency Act (31 USC 1341).  In the event that the 28 BW is unable 
to carry out one or more terms of this agreement due to the provisions of the Anti-Deficiency Act, the 28 BW shall 
advise the parties to this PA, and shall otherwise comply with pertinent requirements of this PA as appropriate. 
 
XII. Dispute Resolution 
 
Should any signatory or invited signatory to this PA object at any time to any actions proposed or the manner in 
which the terms of this PA are implemented, the 28 BW shall consult with such party to resolve the objection.  If the 
28 BW determines that such objection cannot be resolved, the 28 BW will:  
 
 A. Forward all documentation relevant to the dispute, including the 28 BW’s proposed resolution, to  
  the ACHP.  The ACHP shall provide the 28 BW with its advice on the resolution of the objection  
  within thirty (30) calendar days of receiving adequate documentation.  Prior to reaching a final  
  decision on the dispute, the 28 BW shall prepare a written response that takes into account any  
  timely advice or comments regarding the dispute from the ACHP, signatories and consulting  
  parties, and provide them with a copy of this written response.  The 28 BW will then proceed  
  according to its final decision. 
 
 B. If the ACHP does not provide its advice regarding the dispute within the thirty (30) day time  
  period, the 28 BW may make a final decision on the dispute and proceed accordingly. Prior to  
  reaching such a final decision, the 28 BW shall prepare a written response that takes into account  
  any timely comments regarding the dispute from the signatories and consulting parties to the PA,  
  and provide them and the ACHP with a copy of such written response. 
 
 C. The 28 BW’s responsibility to carry out all other actions subject to the terms of this PA that are  
  not the subject of the dispute remain unchanged. 
 
XIII. Amendments 
 
 A. Any signatory to this Agreement may request that it be amended or modified.  Any resulting  
  amendments or addenda shall be developed and executed in the same manner as this original PA. 
 
 B. The amendment or addenda will become effective on the date a copy is signed by all signatories  
  and is filed with the ACHP. 
 
XIV. Termination 
 
 A. If any signatory to this PA determines that its terms will not or cannot be carried out, that party  
  shall immediately consult with the other parties to attempt to develop an amendment per   
  Stipulation XIII above.  If within (30) calendar days (or another time period agreed to by all  
  signatories) an amendment cannot be reached, any signatory may withdraw from the PA upon  
  written notification to the other signatories.  Withdrawal by a SHPO or Tribe will terminate this  
   PA only with respect to matters within the jurisdiction of that SHPO or Tribe.  
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 B. If any signatory withdraws from this PA, the remaining signatories shall consult and determine  
  whether the PA shall continue in force with respect to matters within their jurisdiction.  If said  
  parties determine that the PA shall be terminated, the 28 BW must, as soon as practicable, either  
  (a) execute a Memorandum of Agreement pursuant to 36 CFR §800.6, (b) execute a revised PA  
  pursuant to 36 CFR §800.14(b)(3), or (c) request, take into account, and respond to the comments  
  of the ACHP under 36 CFR §800.7.  The 28 BW shall notify the signatories as to the course of  
  action it will pursue.  The parties agree that all flying activities and measures in this PA to resolve  
  adverse effects will continue in effect while 28 BW implements its decision. 
 
XV. Signatories 
 
 A. This PA shall be executed in counterpart, with a separate page for each signatory and invited  
  signatory, and when combined will constitute the whole agreement.  28 BW shall ensure that each  
  party is provided with a fully executed copy.  This PA will become effective regarding historic  
  properties in Montana, North Dakota, South Dakota, and Wyoming on the date of the last  
  signature by 28 BW, the SHPO for each of those states, and the ACHP. 
 
 B. Additional federal agencies may be included in this PA as an invited signatory without its  
  amendment if 28 BW notifies the current signatories and invited signatories in writing of the  
  proposal and there is no objection from the current signatories or invited signatories within thirty  
  (30) days of 28 BW’s written notice.  If no response is received within thirty (30) days, 28 BW  
  may assume concurrence with the addition of the federal agency to this PA.  28 BW shall   
  ensure that each consulting party is provided with an updated copy of the PA. 
 
 C. If Cheyenne River Sioux Tribe, the Crow Tribe, the Northern Cheyenne Tribe, or the Standing  
  Rock Sioux Tribe chose to sign this PA as an invited signatory after the execution of the PA, it  
  may do so without an amendment to the PA if 28 BW notifies the current signatories and invited  
  signatories in writing of the proposal.  28 BW shall ensure that each consulting party is provided  
  with an updated copy of the PA. 
 
EXECUTION of this PA and implementation of its terms evidence that the 28 BW has taken into account the 
effects of the PRTC undertaking on historic properties and afforded the ACHP an opportunity to comment. 
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PROGRAMMATIC AGREEMENT 

AMONG 
28th BOMB WING, ELLSWORTH AIR FORCE BASE, 

THE STATE HISTORIC PRESERVATION OFFICES OF 
MONTANA, NORTH DAKOTA, SOUTH DAKOTA AND WYOMING, 

AND 
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION 

REGARDING THE PROPOSED DEVELOPMENT, IMPLEMENTATION AND OPERATION 
OF THE POWDER RIVER TRAINING COMPLEX 

 
 
INVITED SIGNATORY 
 
CHEYENNE RIVER SIOUX TRIBE 
 
By: __________________________________________ Date:  _____________ 
Name 
Title 
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PROGRAMMATIC AGREEMENT 

AMONG 
28th BOMB WING, ELLSWORTH AIR FORCE BASE, 

THE STATE HISTORIC PRESERVATION OFFICES OF 
MONTANA, NORTH DAKOTA, SOUTH DAKOTA AND WYOMING, 

AND 
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION 

REGARDING THE PROPOSED DEVELOPMENT, IMPLEMENTATION AND OPERATION 
OF THE POWDER RIVER TRAINING COMPLEX 

 
 
INVITED SIGNATORY 
 
NORTHERN CHEYENNE TRIBE 
 
By: __________________________________________ Date:  _____________ 
Name 
Title 
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PROGRAMMATIC AGREEMENT 

AMONG 
28th BOMB WING, ELLSWORTH AIR FORCE BASE, 

THE STATE HISTORIC PRESERVATION OFFICES OF 
MONTANA, NORTH DAKOTA, SOUTH DAKOTA AND WYOMING, 

AND 
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION 

REGARDING THE PROPOSED DEVELOPMENT, IMPLEMENTATION AND OPERATION 
OF THE POWDER RIVER TRAINING COMPLEX 

 
 
INVITED SIGNATORY 
 
STANDING ROCK SIOUX TRIBE 
 
By: __________________________________________ Date:  _____________ 
Name 
Tribe 
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LIST OF ATTACHMENTS 
 
1. Map of the proposed Powder River Training Complex (PRTC) and selected historic sites 
 
2. Proposed PRTC MOA/ATCAA Complexes 
 
3. Table describing National Register of Historic Places listed properties beneath the PRTC airspace (in multiple 
sub-tables) 
 
4. Map of the Little Bighorn National Battlefield Monument Area per Stipulation I.A.1. 
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Attachment 1:  Map of the proposed Powder River Training Complex and selected historic sites 
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Attachment 2. Proposed PRTC MOA/ATCAA Complexes 
MOA Description 

Powder River 1 MOA 
complex (PR-1) 

Consists of PR-1A, PR-1B, PR-1C, and PR-1D MOAs, each of which 
would be stratified vertically into a Low MOA, a High MOA, and an 
ATCAA.* 

Powder River 2 MOA 
complex (PR-2) 

Consists of the PR-2 MOAs, which would be stratified vertically into a Low 
MOA, a High MOA, and an ATCAA*

Powder River 3 MOA 
complex (PR-3) 

Consists of the PR-3 MOAs, which would be stratified vertically into a Low 
MOA, a High MOA, and an ATCAA*

Powder River 
4 MOA 

Consists of the PR-4 MOAs, which would be stratified vertically into a 
High MOA, and an ATCAA*

GAP A MOA Separate PR-1 and PR-2, would consist of a Low MOA, a High MOA, and an 
ATCAA* 

GAP B MOA Separate PR-2 and PR-3, would consist of a Low MOA, a High MOA, and an 
ATCAA* 

GAP C MOA Separate PR-3 and PR-4, would consist of a Low MOA, a High MOA, and an 
ATCAA* 

Gateway ATCAA Modified and expanded to create the Gateway West and Gateway East 
ATCAAs* 

*Note: For the purposes of the definitions above:  Low MOA = altitudes from 500 feet AGL up to, but not including 
12,000 feet MSL High MOA = altitudes from 12,000 feet MSL up to, but not including 18,000 feet MSL ATCAA = 
altitudes from 18,000 feet MSL up to 26,000 feet MSL 
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Attachment 3:  Historic Properties in the PRTC APE (in multiple sub-tables) 
 

Table 3a. National Register Properties Under Proposed PRTC Airspace 
An * indicates that the property is located within the ATCAAs with altitudes from 18,000 feet MSL to 60,000 feet

Property Name 
General Location 
(County/Town) Airspace 

Wyoming 
Arch Creek Petroglyphs* Crook/Moorcroft Gateway West ATCAA
DXN Bridge over Missouri River Crook/Hulett PR-2 
EBF Bridge over Powder River Sheridan/Leiter PR-1 
Entrance Road—Devils Tower National Monument* Crook/Devils Tower Gateway West ATCAA
Entrance Station—Devils Tower National Monument* Crook/Devils Tower Gateway West ATCAA
Inyan Kara Mountain* Crook/Sundance Gateway West ATCAA
McKean Archaeological Site* Crook/Moorcroft Gateway West ATCAA
Old Headquarters Area Historic District* Crook/Devils Tower Gateway West ATCAA
Ranch A Crook/Beulah Gateway West ATCAA
Sundance School* Crook/Sundance Gateway West ATCAA
Sundance State Bank* Crook/Sundance Gateway West ATCAA
Tower Ladder-Devils Tower National Monument Crook/Devils Tower Gateway West ATCAA
Vore Buffalo Jump* Crook/Sundance Gateway West ATCAA
Wyoming Mercantile Crook/Aladdin Gateway West ATCAA
Montana 
Baker Hotel Fallon/Baker PR-3 
Baldwin House Big Horn/Lodge Grass PR-1 
Bones Brother Ranch Rosebud/Birney PR-1 
Boyum, John, House Big Horn/Hardin PR-1 
Burke, Thomas H., House Big Horn/ Hardin PR-1 
Cammocks’s Hotel Big Horn/Lodge Grass PR-1 
Chivers Memorial Church Big Horn/Lodge Grass PR-1 
Commercial District Big Horn/Hardin PR-1 
Cross Ranch Headquarters Powder River/Broadus PR-2 
Deer Medicine Rocks National Historic Landmark Rosebud PR-1 
Drew, J. W., Grain Elevator Big Horn/Lodge Grass PR-1 
Ebeling, William, House Big Horn/Hardin PR-1 
Eder, Charles S., House Big Horn/Hardin PR-1 
Fallon County Jail Fallon/Baker PR-3 
First Baptist Church Big Horn/Hardin PR-1 
Haverfield Hospital Big Horn/Hardin PR-1 
Kopriva, Francis, House Big Horn/Hardin PR-1 
Little Bighorn Battlefield National Monument Big Horn/Hardin PR-1 
Lodge Grass City Jail Big Horn/Lodge Grass PR-1 
Lodge Grass Merchandise Company Store Big Horn/Lodge Grass PR-1 
Moncure Tipi Big Horn/Busby PR-1 
OW Ranch Big Horn/Birney PR-1 
Pease’s George, Second Store Big Horn/Lodge Grass PR-1 
Ping, J. J., House Big Horn/Hardin PR-1 
Reno Apartments Big Horn/Hardin PR-1 
Residential District Big Horn/Hardin PR-1 
Ryan’s, John, House Big Horn/ Lodge Grass PR-1 
Sharp’s Jay, Store Big Horn/Lodge Grass PR-1 
Simmonsen’s House Big Horn/Lodge Grass PR-1 
St. Joseph’s Catholic Church Big Horn/Hardin PR-1 
Stevens, Dominic House Big Horn/Lodge Grass PR-1 
Sullivan Rooming House Big Horn/Hardin PR-1 
Sullivan, James J., House Big Horn/Hardin PR-1 
Trytten, J. M., House Big Horn/Lodge Grass PR-1 
Tupper, J. S., House Big Horn/Hardin PR-1 
Wolf Mountains Battlefield/Where Big Crow Walked Back and Forth 
NHL 

Rosebud/Birney PR-1 
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Table 3a. National Register Properties Under Proposed PRTC Airspace 
An * indicates that the property is located within the ATCAAs with altitudes from 18,000 feet MSL to 60,000 feet

Property Name 
General Location 
(County/Town) Airspace 

North Dakota 
Adams County Courthouse Adams/Hettinger PR-4 
Carson Roller Mill Grant/Carson PR-4 
Cedar Creek Bridge Adams/Haynes PR-4 
Fort Dilts Bowman/Rhame PR-3 
Hettinger County Courthouse Hettinger/Mott PR-4 
Hettinger U.S. Post Office – Adams/Hettinger PR-4 
Hope Lutheran Church Grant/Elgin PR-4 
H-T Ranch Slope/Amidon PR-3 
Medicine Rock State Historic Site Grant/Heil PR-4 
Mystic Theatre Slope/Marmarth PR-3 
Neuburg Congregational Church Hettinger/Mott PR-4 
Original Slope County Courthouse Slope/Amidon PR-3 
Riverside Hettinger/New England PR-4 
Schade, Emma Petznick and Otto, House Bowman/Bowman PR-3 
Stern, John and Fredricka (Roth), Homestead Hettinger/Mott PR-4 
South Dakota 
Ainsworth, Oliver N., House* Lawrence/Spearfish Gateway West ATCAA
Antelope Creek Stage Station Corson/Morristown PR-4 
Archaeological Site No. 39HN1 Harding/Ludlow PR-3 
Archaeological Site No. 39HN5 Harding/Ludlow PR-3 
Archaeological Site No. 39HN17 Harding/Ludlow PR-3 
Archaeological Site No. 39HN18 Harding/Ludlow PR-3 
Archaeological Site No. 39HN21 Harding/Ludlow PR-3 
Archaeological Site No. 39HN22 Harding/Ludlow PR-3 
Archaeological Site No. 39HN26 Harding/Ludlow PR-3 
Archaeological Site No. 39HN30 Harding/Ludlow PR-3 
Archaeological Site No. 39HN50 Harding/Ludlow PR-3 
Archaeological Site No. 39HN53 Harding/Ludlow PR-3 
Archaeological Site No. 39HN54 Harding/Ludlow PR-3 
Archaeological Site No.  39MD81* Meade/Sturgis Gateway West ATCAA
Archaeological Site No.  39MD82* Meade/Sturgis Gateway West ATCAA
Archaeological Site No. 39HN121 Harding/Ludlow PR-3 
Archaeological Site No. 39HN150 Harding/Ludlow PR-3 
Archaeological Site No. 39HN155 Harding/Ludlow PR-3 
Archaeological Site No. 39HN159 Harding/Ludlow PR-3 
Archaeological Site No. 39HN160 Harding/Ludlow PR-3 
Archaeological Site No. 39HN162 Harding/Ludlow PR-3 
Archaeological Site No. 39HN165 Harding/Ludlow PR-3 
Archaeological Site No. 39HN167 Harding/Ludlow PR-3 
Archaeological Site No. 39HN168 Harding/Ludlow PR-3 
Archaeological Site No. 39HN171 Harding/Ludlow PR-3 
Archaeological Site No. 39HN174 Harding/Ludlow PR-3 
Archaeological Site No. 39HN177 Harding/Ludlow PR-3 
Archaeological Site No. 39HN198 Harding/Ludlow PR-3 
Archaeological Site No. 39HN199 Harding/Ludlow PR-3 
Archaeological Site No. 39HN205 Harding/Ludlow PR-3 
Archaeological Site No. 39HN207 Harding/Ludlow PR-3 
Archaeological Site No. 39HN208 Harding/Ludlow PR-3 
Archaeological Site No. 39HN209 Harding/Ludlow PR-3 
Archaeological Site No. 39HN210 Harding/Ludlow PR-3 
Archaeological Site No. 39HN213 Harding/Ludlow PR-3 
Archaeological Site No. 39HN217 Harding/Ludlow PR-3 
Archaeological Site No. 39HN218 Harding/Ludlow PR-3 
Archaeological Site No. 39HN219 Harding/Ludlow PR-3 
Archaeological Site No. 39HN227 Harding/Ludlow PR-3 

N-122



Final 
November 2014 

 
 

Powder River Training Complex EIS 
Appendix N Government-to-Government and Section 106  

   
26/30 

 

PA Regarding Development, Implementation, and Operation of the Powder River Training Complex: 27 June 2014 Version 

Table 3a. National Register Properties Under Proposed PRTC Airspace 
An * indicates that the property is located within the ATCAAs with altitudes from 18,000 feet MSL to 60,000 feet

Property Name 
General Location 
(County/Town) Airspace 

Archaeological Site No. 39HN228 Harding/Ludlow PR-3 
Archaeological Site No. 39HN232 Harding/Ludlow PR-3 
Archaeological Site No. 39HN234 Harding/Ludlow PR-3 
Archaeological Site No. 39HN484 Harding/Ludlow PR-3 
Archaeological Site No. 39HN485 Harding/Ludlow PR-3 
Archaeological Site No. 39HN486 Harding/Ludlow PR-3 
Archaeological Site No. 39HN487 Harding/Ludlow PR-3 
Ashcroft, Thomas, Ranch Harding/Buffalo PR-2 
Baker Bungalow* Lawrence/Spearfish Gateway West ATCAA
Bartlett, L. L., House* Meade/Stoneville Gateway East ATCAA
Bear Butte* Meade/Sturgis Gateway West ATCAA
Beckon, Donald, Ranch Perkins/Zeona Gateway East ATCAA
Belle Fourche Commercial District* Butte/Belle Fourche Gateway West ATCAA
Belle Fourche Dam* Butte/Belle Fourche Gateway West ATCAA
Belle Fourche Experiment Farm* Butte/Newell Gateway West ATCAA
Bethany United Methodist Church Perkins/Lodgepole PR-4 
Blake Ranch House Harding/Gustave PR-2 
Bolles, Charles, House* Butte/Belle Fourche Gateway West ATCAA
Butte County Courthouse and Historic Jail Building* Butte/Belle Fourche Gateway West ATCAA
Butte-Lawrence County Fairgrounds* Butte/Nisland Gateway West ATCAA
Carr No. 60 School Perkins/Lodgepole PR-4 
Carr, Anna, Homestead Perkins/Bison PR-4 
Cook, Fayette, House* Lawrence/Spearfish Gateway West ATCAA
Corbin, James A. House* Lawrence/Spearfish Gateway West ATCAA
Court, Henry, House* Lawrence/Spearfish Gateway West ATCAA
Dakota Club Library* Dewey/Eagle Butte Gateway East ATCAA
Dakota Tin and Gold Mine* Lawrence/Spearfish Gateway West ATCAA
Deadwood Historic District* Lawrence/Deadwood Gateway West ATCAA
Dickey, Eleazer C. and Gwinnie, House* Lawrence/Spearfish Gateway West ATCAA
Dickey, Walter, House* Lawrence/Spearfish Gateway West ATCAA
Ditchrider House* Butte/Nisland Gateway West ATCAA
Driskill, William D., House* Lawrence/Spearfish Gateway West ATCAA
Duck Creek Lutheran Church and Cemetery Perkins/Lodgepole PR-4 
Emmanuel Lutheran Church and Cemetery Harding/Ralph PR-3 
Episcopal Church of All Angels* Lawrence/Spearfish Gateway West ATCAA
Erskine School* Meade/Sturgis Gateway West ATCAA
Evans, Robert H., House* Corson/ PR-4 
Fort Manuel Corson/ McIntosh PR-4 
Fort Meade District* Meade/Sturgis Gateway West ATCAA
Foster Ranch House Perkins/Chance PR-4 
Fowler Hotel Harding/Buffalo PR-2 
Frawley Historic Ranch* Lawrence/Spearfish Gateway West ATCAA
Frozenman Stage Station Perkins/Bison PR-4 
Fruitdale School* Butte/Fruitdale Gateway West ATCAA
Fruitdale Store* Butte/Fruitdale Gateway West ATCAA
Galena School* Lawrence/Lead Gateway West ATCAA
Gartner, Carl Frederick, Homestead* Butte/Newell Gateway West ATCAA
Gay, Thomas Haskins, House* Butte/Belle Fourche Gateway West ATCAA
Giannonatti Ranch Harding/Ludlow PR-3 
Golden Rule Department Store Perkins/Lemmon PR-4 
Golden Valley Norwegian Church Harding/Ralph PR-3 
Graf, Stephen and Maria, House* Meade/Sturgis Gateway West ATCAA
Halloran-Matthews-Brady House* Lawrence/Spearfish Gateway West ATCAA
Harriman, L. F., House Perkins/Lemmon PR-4 
Harris, Fred S., House* Butte/Belle Fourche Gateway West ATCAA
Harvey, Jerome and Jonetta Homestead Cabin* Lawrence/Lead Gateway West ATCAA
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Table 3a. National Register Properties Under Proposed PRTC Airspace 
An * indicates that the property is located within the ATCAAs with altitudes from 18,000 feet MSL to 60,000 feet

Property Name 
General Location 
(County/Town) Airspace 

Hay Creek Bridge* Butte/Belle Fourche Gateway West ATCAA
Hewes, Arthur, House* Lawrence/Spearfish Gateway West ATCAA
Homestake Workers House* Lawrence/Spearfish Gateway West ATCAA
Hoover, Alexander House* Butte/Hoover Gateway East ATCAA
Hoover Store* Butte/Hoover Gateway East ATCAA
Immanuel Lutheran Church* Perkins/Zeona Gateway East ATCAA
Jesse Elliott Ranger Station Harding County Gateway East ATCAA
Johnson, Axel, Ranch Harding/Reva Gap B MOA
Johnson, William, House* Butte/Fruitdale Gateway West ATCAA
Keets, Henry, House* Lawrence/Spearfish Gateway West ATCAA
Kenaston, William G., House* Butte/Newell Gateway West ATCAA
Knight, Webb, S., House* Lawrence/Spearfish Gateway West ATCAA
Kroll Meat Market and Slaughterhouse* Lawrence/Spearfish Gateway West ATCAA
Langdon School* Butte/Nisland Gateway West ATCAA
Lead Historic District Lawrence/Lead Gateway West ATCAA
Lemmon Petrified Park Perkins/Lemmon PR-4 
Lemmon, G. E., House Perkins/Lemmon PR-4 
Lightning Spring Harding/Ludlow PR-3 
Lincoln School* Butte/Belle Fourche Gateway West ATCAA
Little Missouri Bank Building Harding/Camp Crook PR-2 
Livingston, John and Daisy May, Ranch Perkins/Sorum Gateway East ATCAA
Lown, William Ernest, House* Lawrence/Spearfish Gateway West ATCAA
McLaughlin Ranch Barn* Lawrence/Spearfish Gateway West ATCAA
Minnesela Bridge* Butte/Belle Fourche Gateway West ATCAA
Mount Theodore Roosevelt Monument* Lawrence/Deadwood Gateway West ATCAA
Newell Depot Bridge* Butte/Newell Gateway West ATCAA
Newell High School* Butte/Newell Gateway West ATCAA
Nisland Bridge* Butte/Nisland Gateway West ATCAA
Old Finnish Lutheran Church* Lawrence/Lead Gateway West ATCAA
Old Redwater Bridge* Lawrence/Spearfish Gateway West ATCAA
Old Spearfish Post Office* Lawrence/Spearfish Gateway West ATCAA
Olson Bridge* Butte/Belle Fourche Gateway West ATCAA
Peace Valley Evangelical Church and Cemetery Harding/Ralph PR-3 
Qullian, Thomas, House* Lawrence/St. Onge Gateway West ATCAA
Raskob, Jacob and Elizabeth Ranch* Meade/Sturgis Gateway West ATCAA
Richards Cabins* Perkins/Faith Gateway East ATCAA
Riley, Almira, House* Lawrence/Spearfish Gateway West ATCAA
Rockford No. 40 School Perkins/Bison PR-4 
Scotney, John Aaron, House* Butte/Belle Fourche Gateway West ATCAA
Shevling, L. W., Ranch Harding/Harding PR-2 
Sittner Farm Perkins/Meadow PR-4 
Small, Charles and Eleanor House* Butte/Belle Fourche Gateway West ATCAA
Snoma Finnish Cemetery* Butte/Fruitdale Gateway West ATCAA
Soper-Behymer Ranch* Butte/Belle Fourche Gateway West ATCAA
Sorum Cooperative Store Perkins/Sorum Gateway East ATCAA
Sorum Hotel Perkins/Sorum Gateway East ATCAA
South Dakota Department of Transportation Bridge No. 10-109-360* Butte/Belle Fourche Gateway West ATCAA
South Dakota Department of Transportation Bridge No. 10-270-338* Butte/Newell Gateway West ATCAA
Spearfish City Hall* Lawrence/Spearfish Gateway West ATCAA
Spearfish Filling Station* Lawrence/Spearfish Gateway West ATCAA
Spearfish Fisheries Station* Lawrence/Spearfish Gateway West ATCAA
Spearfish Historic Commercial District* Lawrence/Spearfish Gateway West ATCAA
Spring Creek School* Perkins/Zeona Gateway East ATCAA
Stokes, Oliver O., House Harding/Harding PR-2 
Stonelake Bridge* Butte/Newell Gateway West ATCAA
Stomprude Trail Ruts Perkins/Bison PR-4 
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Table 3a. National Register Properties Under Proposed PRTC Airspace 
An * indicates that the property is located within the ATCAAs with altitudes from 18,000 feet MSL to 60,000 feet

Property Name 
General Location 
(County/Town) Airspace 

Sturgis Commercial Block* Meade/Sturgis Gateway West ATCAA
Sturgis High School* Meade/Sturgis Gateway West ATCAA
St. Onge Schoolhouse* Lawrence/St. Onge Gateway West ATCAA 
St. Onge State Bank* Lawrence/St. Onge Gateway West ATCAA
St. Lawrence O’Toole Catholic Church* Lawrence/Central City Gateway West ATCAA
Tallent, Annie, House* Meade/Sturgis Gateway West ATCAA
The Mail Building* Lawrence/Spearfish Gateway West ATCAA
Toomey House* Lawrence/Spearfish Gateway West ATCAA
Tri-State Bakery* Butte/Belle Fourche Gateway West ATCAA
Uhlig, Otto L., House* Lawrence/Spearfish Gateway West ATCAA
Vale Bridge* Butte/Vale Gateway West ATCAA
Vale Cut Off Belle Fourche River Bridge Butte/Belle Fourche Gateway West ATCAA
Vale School* Butte/Vale Gateway West ATCAA
Veal, Thomas J., Ranch Perkins/Chance PR-4 
Vessey School Harding/Haley PR-3 
Viken, Nicholas Augustus Homestead Butte/Newell Gateway West ATCAA
Walsh Barn* Lawrence/Spearfish Gateway West ATCAA
Walton Ranch* Lawrence/Spearfish Gateway West ATCAA
Wenke, John G., House* Meade/Sturgis Gateway West ATCAA
Whitewood Historic District* Lawrence/Whitewood Gateway West ATCAA
Whitney, Mary, House* Lawrence/Spearfish Gateway West ATCAA
Wide Awake Grocery Building* Butte/Belle Fourche Gateway West ATCAA
Wolzmuth, John, House* Lawrence/Spearfish Gateway West ATCAA
Woodmen Hall* Lawrence/St. Onge Gateway West ATCAA

 
 

Table 3b. National Monuments Under Proposed PRTC Airspace 
Name General Location Airspace 

Wyoming 
Devils Tower Devils Tower Gateway West ATCAA 
Montana 
Little Bighorn Battlefield Garryowen PR-1 

 
 

Table 3c. National Historic Landmarks Under Proposed PRTC Airspace 
Landmark Name General Location Airspace 

Montana 
Deer Medicine Rocks Rosebud County PR-1 
Wolf Mountains Battlefield/Where Big Crow 
Walked Back and Forth 

Birney, Rosebud County PR-1 

South Dakota 
Bear Butte Sturgis Gateway West ATCAA 
Deadwood Historic District Deadwood Gateway West ATCAA 
Frawley Ranch Whitewood Gateway West ATCAA 

 
 

Table 3d. Historic Ranches Under Proposed PRTC Airspace 
Name General Location Status Airspace 

Wyoming 
Ranch A Beulah National Register Property Gateway West 
Montana 
Bones Brothers Ranch Rosebud/Birney National Register Property PR-1 
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Table 3d. Historic Ranches Under Proposed PRTC Airspace 
Name General Location Status Airspace 

Cross Ranch Headquarters 
Powder 
River/Broadus

National Register Property PR-2 

Drew, J. W., Grain Elevator 
Big Horn/Lodge 
Grass

National Register Property PR-1 

Lee Homestead Big Horn/Decker National Register Property PR-1 
OW Ranch Big Horn/Birney National Register Property PR-1 
North Dakota 
H-T Ranch Slope/Amidon National Register Property PR-3 
South Dakota 
Ashcroft, Thomas, Ranch Harding/Buffalo National Register Property Gap B MOA 
Beckon, Donald, Ranch Perkins/Zeona National Register Property Gateway East 
Blake Ranch House Harding/Gustave National Register Property PR-2 
Carr, Anna, Homestead Perkins/Bison National Register Property PR-4 
Foster Ranch House Perkins/Chance National Register Property PR-4 
Frawley Ranch Lawrence National Historic Landmark Gateway West 
Gartner, Carl Frederick, Homestead 

Butte/Newell National Register Property Gateway West 
ATCAA 

Giannonatti Ranch Harding/Ludlow National Register Property PR-3 
Johnson, Axel, Ranch Harding/Reva National Register Property Gap B MOA 
Livingston, John and Daisy May, 
Ranch 

Harding/Sorum National Register Property Gateway East 
ATCAA 

McLaughlin Ranch Barn Lawrence/Spearfish National Register Property Gateway West 
Raskob, Jacob and Elizabeth Ranch 

Meade/Sturgis National Register Property Gateway West 
ATCAA

Shevling, L.W., Ranch Harding/Harding National Register Property PR-2 
Soper-Behymer Ranch Butte/Belle Fourche National Register Property Gateway West 
Veal, Thomas J., Ranch Perkins/Chance National Register Property PR-4 
Viken, Nicholas Augustus 
Homestead 

Butte/Newell National Register Property Gateway West 
ATCAA 

Walsh Barn Lawrence/Spearfish National Register Property Gateway West 
Walton Ranch Lawrence/Spearfish National Register Property Gateway West 

William Holst Farmstead Meade/Vale 
South Dakota State Register 
Property 

Gateway West 
ATCAA 

 
Table 3e. Traditional Cultural Properties Under Proposed PRTC Airspace 

Area Name General Location Airspace 
Wyoming 
Devils Tower National Monument Devils Tower Gateway West ATCAA 

Inyan Kara Mountain South of Sundance Gateway West ATCAA 
Unnamed 1 North of Gillette Gateway West ATCAA 
Unnamed 2 Northwest of Hulett PR-2 
Montana 
Chalk Buttes Ekalaka Gap B MOA 
Wolf Mountains Battlefield/Where Big Crow 
Walked Back and Forth NHL 

Tongue River PR-1 

South Dakota 
Bear Butte NHL Sturgis Gateway West ATCAA 
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Table 3f. Nominated Cultural Landscape Under Proposed PRTC Airspace in Montana 

Area Name General Location Airspace
Tongue River Valley Ashland PR-1 

 
 
 

Attachment 4:  Map of the Little Bighorn Battlefield National Monument Area per Stipulation I.A.1. 
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