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ABSTRACT 

Designation: Programmatic Environmental Assessment 

Title of Proposed Action: Testing and Training with Defensive Countermeasures 

Project Location: Air Force Training Airspace 

Lead Agency: Department of the Air Force 

Affected Region: Continental United States 

Action Proponent: Air Force Civil Engineering Center (AFCEC) 

Point of Contact: Daniel Fisher AFCEC/CZN 
2261 Hughes Avenue, Suite 155 JBSA  
Lackland, TX 78236-9853 
daniel.fisher.26@us.af.mil 

Date: December 2023 

The Department of the Air Force (DAF) has prepared this Programmatic Environmental 
Assessment (PEA) in accordance with the National Environmental Policy Act (NEPA), as 
implemented by the Council on Environmental Quality regulations and DAF regulations for 
implementing NEPA. The Proposed Action would continue the use of legacy defensive 
countermeasures in testing and routine flight training in the DAF training airspace where their use 
is approved across the continental United States and implement the use of new countermeasures 
designed to defend against advanced weapon system threats. Under the Proposed Action, the DAF 
would continue to deploy countermeasures at current levels and in accordance with DAF policy 
and restrictions, including those that are currently in place for specific airspace units. 
Implementation of the Proposed Action would provide for realistic testing and training with legacy 
defensive countermeasures and implement the use of direct replacements and new defensive 
countermeasures to increase pilot’s and aircrew’s ability to succeed in real combat situations. 

This PEA for testing and training with defensive countermeasures evaluates the potential 
environmental impacts associated with the Proposed Action Alternative (Preferred) and the No 
Action Alternative to the following resource areas: safety, air quality, cultural resources, biological 
resources, soil and water resources, land use and visual, and socioeconomics. 
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1. PURPOSE AND NEED FOR THE ACTION 

1.1 INTRODUCTION 

The United States (U.S.) Department of the Air Force (DAF) is preparing this Programmatic 
Environmental Assessment (PEA) to assess the continued use of legacy defensive 
countermeasures, their replacements, and the use of new defensive countermeasures in DAF 
testing and military training programs. Chaff and flares are the principal defensive 
countermeasures dispensed by military aircraft to avoid detection or targeting by enemy air defense 
systems or enemy aircraft. The DAF and other components of the Department of Defense (DoD) 
have been deploying defensive countermeasures since as early as the 1950s as part of their training 
for combat readiness and to improve the survivability of the aircraft and pilot. While this activity 
was initially associated with bomber type aircraft, in today’s military, this training activity extends 
to almost all types of aircraft. Air Force Manual 
13-212V1, Range Planning and Operations, provides 
guidance for commanders to operate assigned ranges 
safely, effectively, and efficiently to meet training and 
test requirements while minimizing potential effects 
on the environment and the surrounding communities. 
It provides general guidance for the use of flares and 
chaff, stating that flares are employed in accordance 
with Air Force Instruction (AFI) 11-214, while chaff 
is employed in accordance with the latest version of 
the Chairman of the Joint Chiefs of Staff Manual 
3212.02D, Performing Electronic Attack in the United 
States and Canada for Tests, Training, and Exercises, 
and AFI 11-2MDS series instructions, unless further 
restricted by Major Command (MAJCOM) or local 
supplements. 

This PEA is being prepared to evaluate the potential 
environmental consequences of the Proposed Action 
in compliance with the National Environmental Policy 
Act (NEPA) of 1969 (42 United States Code 4331 et 
seq.); the regulations of the President’s Council on 
Environmental Quality (CEQ) that implement NEPA 
procedures (40 Code of Federal Regulations [CFR] 
Parts 1500–1508), as amended; and the DAF 
Environmental Impact Analysis Process (EIAP) 
promulgated at 32 CFR Part 989.  

Programmatic NEPA analyses provide the basis for broad, high-level or sequenced decisions and 
allows the DAF to subsequently tier in order to analyze narrower, site- or proposal-specific issues. 
The contrast between a programmatic and a project- or site-specific NEPA analysis is most 
strongly reflected in how environmental impacts are analyzed. Impacts in a programmatic NEPA 
review typically concern environmental effects over a large geographic and/or time horizon; 

Defensive Countermeasure Definitions 

Chaff – aluminum-coated silica fibers dispersed 
from an aircraft to form an electronic cloud that 
temporarily obscures an aircraft from radar 
detection. 

Flare – a pellet cartridge ejected from an aircraft 
that ignites and burns, producing a high-temperature 
heat source that misleads heat-seeking targeting 
systems. 

Legacy Items – chaff and flare units deployed 
during the past 40 years and evaluated in previous 
technical studies and environmental analyses. 

New Items – includes (1) replacements for legacy 
countermeasure items that do not introduce any 
meaningful difference in the potential for 
environmental impacts and (2) advanced types of 
units for aircraft systems, which could introduce 
differences in the potential for environmental 
impacts. 

Testing – includes the verification of operational 
capabilities of defensive countermeasures and 
explores the capabilities of the aircraft and pilots in 
realistic combat training situations with other 
aircraft and against adversary aircraft. 

Training – includes aircrew’s completing the 
handling, loading, and unloading of defensive 
countermeasures and the pilot’s deployment during 
air-to-air, air-to-ground, and electronic combat 
flight training operations. 
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therefore, the depth and detail in programmatic analyses will reflect the major broad and general 
impacts that might result from making broad programmatic decisions. The context of the decision 
made should be clear, as well as how it relates to the potentially affected environment and degree 
of any potential impacts. By identifying potential program impacts early, particularly reasonably 
foreseeable future impacts/trends, programmatic NEPA reviews provide opportunities to modify 
program components in order to avoid or mitigate adverse impacts when developing subsequent 
proposals. 

This PEA is being completed through the Air Force Civil Engineer Center NEPA Division in San 
Antonio, Texas, coordinating with the DAF Air Combat Command at Joint Base Langley Eustis, 
Virginia; the Air Force Life Cycle Management Center (AFLCMC) at Hill Air Force Base (AFB), 
Utah; and the Air Force Installation and Mission Support Center – Detachment 6 at Wright-
Patterson AFB, Ohio.  

1.2 BACKGROUND 

The primary defensive countermeasures used by the military aircraft are chaff and flares. Chaff 
has been used in test, training, and combat operations for more than 60 years. Chaff consists of 
small, extremely fine fibers of aluminum-coated silica glass with an anti-clumping Neofat coating 
composed of 90 percent stearic acid and 10 percent palmitic acid, which degrades when exposed 
to light and air. When deployed by an aircraft, chaff forms a temporary electronic cloud that 
reflects radar signals in various bands, depending on the length of the chaff fibers. Chaff is made 
as small and light as possible so it will remain in the air long enough to confuse enemy radar. 
Individual chaff fibers are approximately one‐thousandth of an inch in diameter, or one‐half as 
thick as a very fine human hair. Trace amounts of iron, copper, magnesium, and zinc have also 
been detected in the controlled combustion of chaff (DAF, 1997). Figure 1.2-1 shows the type of 
chaff most commonly used by the DAF in training. 

Self-protection flares traditionally are primarily mixtures of magnesium, Teflon, and Viton (MTV) 
molded into rectangular shapes that burn for a short period of time (less than 10 seconds) at 
temperatures exceeding 2,000 degrees Fahrenheit (°F). The burn temperature is hotter than the 
exhaust of an aircraft and, therefore, attracts and decoys heat-seeking weapons targeted on the 
aircraft. Figure 1.2-2 shows a type of flare commonly used by the DAF, the MJU-7A/B. 

As aircraft design and capabilities are advanced, there are also advances in adversary weapons 
systems designed to defeat the defensive countermeasures, including the proliferation of legacy 
infrared (IR) heat-seeking shoulder-launched missiles and technological advancements in IR 
seeker missile warheads. In response to the changing threat environment, the DAF has updated 
chaff and flare capabilities to provide defensive countermeasures for pilots and aircraft to defend 
against the more advanced adversary weapons systems. Training with those defensive 
countermeasures is essential to pilot and aircrew survivability in combat theatres.  
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Figure 1.2-1. Photograph of Example Chaff Cartridge (RR-188/AL) 

 
Figure 1.2-2. Photograph of Example Flare 

The testing of defensive countermeasures is performed over DoD weapons ranges and electronic 
combat ranges (see Figure 1.2-3) where the use of ordnance is approved. Training with defensive 
countermeasures is performed in Military Operations Areas (MOAs) / Air Traffic Control 
Assigned Airspaces, overwater warning areas, and on military training routes (MTRs) over public 
and private lands after completion of environmental analysis.  
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Figure 1.2-3. Military Training Airspace Used by the DAF  
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1.3 PURPOSE OF AND NEED FOR THE ACTION  

The purpose of the Proposed Action is to provide for realistic testing and training with legacy 
defensive countermeasures and to implement the use of direct replacements and new defensive 
countermeasures to increase pilot’s and aircrew’s ability to succeed in real combat situations. 
Defensive countermeasures are used by military aircraft during training in response to simulated 
threats. The simulated threats are representative of the current and future threats from radar-guided 
missiles, which are defended against by chaff, and from IR missiles, which are defended against 
by flares.  

The Proposed Action is needed to ensure that the DAF is able to conduct tests of and train with 
defensive countermeasures designed for advanced military aircraft that are capable of defending 
against modern air-to-air and surface-to-air missile systems. Pilots need to train with the legacy 
and new, more advanced, defensive countermeasures to provide realistic training in order to 
survive in combat. To be able to deploy defensive countermeasures in a combat situation, DAF 
pilots must “train as they will fight.” This type of training consists of deploying defensive 
countermeasures in approved military training airspace to replicate combat conditions. Training 
with defensive countermeasures provides pilots with the opportunity to develop instinctive 
reactions for threat avoidance and become proficient in masking their aircraft in highly contested 
environments.  

1.4 SCOPE OF THIS PEA  

The DAF has prepared this analysis as a broad program-wide evaluation of the use of defensive 
countermeasures and the potential environmental consequences. As a programmatic analysis, it is 
intended to support DAF installation-level programs by streamlining coordination and analysis. 
When a DAF installation has determined that NEPA analysis is required for a specific action 
involving the use of defensive countermeasures, the action would be evaluated for coverage under 
this PEA by initiating an environmental sensitivity review documented on the Air Force Form 813. 
If the review determines that a specific defensive countermeasure use is outside the scope of this 
PEA or is expected to create impacts greater in magnitude, extent, or duration than those described 
in this PEA, then tiered NEPA documentation such as a separate Environmental Assessment (EA), 
Environmental Impact Statement (EIS), or a categorical exclusion would be prepared to evaluate 
the context and intensity for that proposed action. 

This PEA builds on the previously completed technical studies and environmental analyses which 
addressed various environmental conditions in sensitive environments that are representative of 
the range of environmental settings under all DAF test and training airspaces, including 
woodlands, desert, agricultural areas, oceans, grasslands, and wetlands. The PEA uses the past 
agency and government-to-government consultations to guide the analysis and, since the analysis 
in this PEA is programmatic in nature, no consultations specific to this study are conducted. If an 
installation conducts a separate tiered NEPA analysis for a specific action involving training with 
defensive countermeasures, then specific agency and government-to-government consultations 
may be necessary. The diverse training areas for analysis of environmental effects of chaff and 
flares included in the PEA is based on training airspaces for which there is prior EIAP 
documentation analyzing the use of legacy defensive countermeasure items. 
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As part of the effort to complete this PEA, the DAF has included in Appendix A the update to the 
1997 and 2011 reports on defensive countermeasures (DAF, 1997; DAF, 2011a). This report 
update describes the legacy and new defensive countermeasures in the DAF inventory and 
addresses primary environmental issues associated with chaff and flare deployment. Primary 
environmental issues with chaff include potential effects of chaff particles on humans, wildlife, 
livestock, and health; radio frequency effects on air traffic; and potential injury from falling 
residual materials. Primary environmental issues with flare deployment include fire risk, including 
malfunctioning flares or deployment at too low altitudes; dud flare frequency and potential ignition 
upon impacting the ground; potential injury or damage from residual materials; and persistence 
and fate of flare residual materials. 

1.5 COOPERATING AGENCIES AND INTERAGENCY COORDINATION AND 
PUBLIC INVOLVEMENT 

The DAF is the lead agency for this PEA. Past environmental studies have not identified any other 
federal, state, or local agency having jurisdiction by law or having a special expertise needed for 
the evaluation of the use of defensive countermeasures. As defined in 40 CFR 1508.5, a 
Cooperating Agency:  

“…means any Federal agency other than a lead agency which has jurisdiction 
by law 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. The 
selection and responsibilities of a cooperating agency are described in § 1501.6. 
A State or local agency of similar qualifications or, when the effects are on a 
reservation, an Indian Tribe, may by agreement with the lead agency become a 
cooperating agency.” 

1.5.1 Scoping 

The DAF initiated interagency coordination during the scoping phase of this PEA in accordance 
with the requirements of NEPA (40 CFR 1501.7(a)(1)). Scoping letters that provided a description 
of the Proposed Action and No Action Alternative were sent to the national headquarters of the 
U.S. Environmental Protection Agency (USEPA); the U.S. Department of Interior, Bureau of 
Indian Affairs, Bureau of Land Management, U.S. Fish and Wildlife Service; the U.S. Department 
of Agriculture, National Park Service; the U.S. Department of Transportation Federal Aviation 
Administration (FAA), and the Department of Commerce National Ocean and Atmospheric 
Administration National Marine Fisheries Service. Appendix B provides copies of the 
correspondence.  

1.5.2 Public and Agency Review of Environmental Assessment 

CEQ regulations direct agencies to involve the public in preparing and implementing their NEPA 
procedures. On March 17, 2023, the Draft PEA and Finding of No Significant Impact (FONSI) for 
this Proposed Action were mailed to seven government agencies and organizations. On the same 
day, the Draft PEA and FONSI were made available to download on the project website at 
https://www.AirForcechaffandflareprogrammaticEA.com. A Notice of Availability (NOA) of the 
Draft PEA and FONSI was announced in an online press release published on March 20, 2023, at 

https://www.airforcechaffandflareprogrammaticea.com/
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https://finance.yahoo.com/news/air-force-announces-availability-draft-222800810. The NOA 
invited the public to review the Draft PEA during a 45-day review period and provide comments 
by May 3, 2023. To further encourage comments, a supplemental release was published on April 
5, 2023, at https://www.benzinga.com/pressreleases/23/04/b31686573/air-force-announces-the-
availability-of-a-draft-programmatic-environmental-assessment-for-testing-. The NOA press 
releases were viewed over 3,300 times and published by 5,787 other websites and online 
publications, generating 49 clicks of the link to the project website where the document was 
available for download. Copies of the press releases are provided in Appendix B. An online press 
release NOA of the Final EA and FONSI was published on the same website within 30 days of 
FONSI signature. 

During the 45-day public and agency review period for the Draft PEA and FONSI, no comments 
were submitted on the project website or by mail to Air Force Civil Engineer Center's NEPA 
Division (AFCEC/CZN). 

1.6 KEY DOCUMENTS 

Key documents are sources of information incorporated into this PEA. Documents are considered 
to be key because of long-standing, demonstrated guidance and analyses that apply to this 
Proposed Action. CEQ guidance encourages incorporating documents by reference. Details on 
documents incorporated by reference in part or in whole are presented in Table 1.6-1. Several 
NEPA documents and special scientific studies have been conducted regarding the use and 
potential impacts of chaff and flares, including the following, which are incorporated by reference 
to support the environmental analysis in this document. 

Table 1.6-1. Key Documents Incorporated by Reference
Date Title Citation Type 

1997 Environmental Effects of Self-Protection Chaff and Flares: 
Final Report 

(DAF, 1997) Technical Study - Chaff 
& Flares 

1998 Environmental Protection: DOD Management Issues 
Related to Chaff. GAO Report GAO/NSIAD‐98‐219. 

(GAO, 1998) Technical Study - Chaff 

1999 Environmental Effects of RF Chaff: A Select Panel Report 
to the Undersecretary of Defense for Environmental 
Security. Naval Research Laboratory/PU/6110‐99‐389 

(Spargo, 1999) Technical Study - Chaff 

2000 Environmental Assessment of the Expansion of the Use of 
Self-Protection Chaff and Flares at the Utah Test and 
Training Range, Hill Air Force Base, Utah 

(DAF, 2000) NEPA Analysis - 
Desert, Wetland 

2007 Environmental Assessment for the Replacement of F-15 
Aircraft with F-22A Aircraft at Hickam Air Force Base, 
Hawaii 

(DAF, 2007) NEPA Analysis - Ocean 

2010 Final EIS for the Airspace Training Initiative, Shaw Air 
Force Base, South Carolina 

(DAF, 2010) NEPA Analysis - 
Southern Woodlands, 
Agriculture, Wetlands 

2011 Supplemental Report for Environmental Effects of Training 
with Defensive Countermeasures 

 (DAF, 2011a) Technical Study - Chaff 
& Flares 

2011 Environmental Assessment (for) Recapitalization of the 
49th WG Combat Capabilities and Capacities, Holloman 
Air Force Base, New Mexico 

(DAF, 2011b) NEPA Analysis - 
Desert, Wetlands 

https://finance.yahoo.com/news/air-force-announces-availability-draft-222800810.html?fr=sycsrp_catchall
https://www.benzinga.com/pressreleases/23/04/b31686573/air-force-announces-the-availability-of-a-draft-programmatic-environmental-assessment-for-testing-
https://www.benzinga.com/pressreleases/23/04/b31686573/air-force-announces-the-availability-of-a-draft-programmatic-environmental-assessment-for-testing-
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Date Title Citation Type 
2013 EIS for the Modernization and Enhancement of Ranges, 

Airspace and Training Areas in the Joint Pacific Alaska 
Range Complex in Alaska 

(DAF and Army, 
2013) 

NEPA Analysis - Arctic 
Woodlands 

2014 Powder River Training Complex, Ellsworth Air Force Base, 
South Dakota EIS 

(DAF, 2014) NEPA Analysis – 
Grasslands, Agriculture, 
Woodlands 

2020 Final Environmental Assessment Combat Air Forces 
Contracted Adversary Air Temporary Operations From 
Tyndall AFB, Florida 

(DAF, 2020) NEPA Analysis - 
Southern Woodlands, 
Wetlands 

2023 Final EIS for Moody AFB Comprehensive Airspace 
Initiative 

(DAF, 2023) NEPA Analysis - 
Southern Woodlands 

2021 EIS for Special Use Airspace Optimization to support 
Existing Aircraft at Holloman AFB, New Mexico 

(DAF, 2021) NEPA Analysis - Desert 

Key: AFB = Air Force Base; DOD = Department of Defense; EIS = Environmental Impact Statement; GAO = General Accounting 
Office; NEPA = National Environmental Policy Act; NSIAD = National Security and International Affairs Division; RF = Radio 
Frequency 

1.7 RELEVANT LAWS AND REGULATIONS  

This PEA has been prepared based upon federal and state laws, statutes, regulations, and policies 
pertinent to the implementation of the Proposed Action, including, but not limited to, those 
presented in Table 1.7-1. 

Table 1.7-1. Relevant Laws and Regulations Pertinent to the Proposed Action
NEPA (42 U.S.C. Sections 4321–4370h)  
CEQ Regulations for Implementing the Procedural Provisions of NEPA (85 FR 43359, July 16, 2020, as 
amended by 87 FR 23453, April 20, 2022)  
Air Force Regulations for Implementing NEPA (32 CFR Part 989)  
Clean Air Act (42 U.S.C. Section 7401 et seq.)  
Clean Water Act (33 U.S.C. Section 1251 et seq.)  
Coastal Zone Management Act (16 U.S.C. Sections 1451–1465)  
Endangered Species Act (16 U.S.C. Section 1531 et seq.)  
Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. Sections 1801–1882) 
Marine Mammal Protection Act (16 U.S.C. Section 1361–1362) 
National Historic Preservation Act (54 U.S.C. Section 300101 et seq.)  
Resource Conservation and Recovery Act (40 CFR Parts 239–282) 
EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations  
EO 13045, Protection of Children from Environmental Health Risks and Safety Risks  
AFMAN 32-7003, Environmental Conservation 
AFMAN 13-212V1, Range Planning and Operations 
AFI 11-214, Air Operations Rules and Procedures 
DAF Manual 13-201, Airspace Management 
Chairman of the Joint Chiefs of Staff Manual 3212.02D, Performing Electronic Attack in the United States and 
Canada for Tests, Training, and Exercises 
AFI 11-2MDS series instructions 
FAA Regulations 14 CFR 91.15, Dropping Objects 

Key: AFI = Air Force Instruction; AFMAN = Air Force Manual; CEQ = Council on Environmental Quality; CFR = Code of 
Federal Regulations; DAF = Department of the Air Force; EO = Executive Order; FAA = Federal Aviation Administration; 
FR = Federal Register; NEPA = National Environmental Policy Act; U.S.C. = United States Code 
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2. DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

2.1 PROPOSED ACTION 

The DAF proposes to continue the use of legacy defensive countermeasures in testing and routine 
flight training in the DAF training airspace where their use is approved. The Proposed Action also 
includes use of the replacements to the legacy countermeasures that have been identified for 
replacement and new defensive countermeasures. Under the Proposed Action, the DAF would 
continue to deploy countermeasures at current levels and in accordance with DAF policy and 
restrictions, including those that are currently in place for specific airspace units. 

2.2 SCREENING CRITERIA 

NEPA and CEQ regulations require consideration of reasonable alternatives before undertaking 
any proposed action. “Reasonable alternatives” are those that could meet the purpose of and need 
for the proposed action. Per the requirements of 32 CFR 989.8(b), the DAF EIAP regulations, 
selection standards are used to identify alternatives that meet the purpose of and need for the 
proposed action. The potential alternatives that meet the purpose and need as identified in  
Section 1.3 were evaluated against the following screening criteria:  

● Supports unique DAF-specific military defensive countermeasure test requirements  
● Supports DAF-specific flight training requirements with defensive countermeasures 

In addition to the above criteria, all alternatives carried forward for analysis would have to be in 
accordance with all applicable federal and state laws and all relevant permitting requirements. 

When a DAF installation prepares a NEPA analysis tiered from this PEA, screening criteria 
applicable to the site-specific action will be developed to identify alternatives that meet the purpose 
and need of that specific action.  

2.3 ALTERNATIVES CARRIED FORWARD FOR ANALYSIS 

Only the Proposed Action meets the purpose and need for the action and is carried forward for 
analysis in this PEA. In addition, CEQ regulations specify that an EA include a no action 
alternative against which potential impacts can be compared. The No Action Alternative represents 
the baseline, or existing, conditions which would continue if the testing and training use of new 
defensive countermeasures did not occur at this time. While the No Action Alternative would not 
satisfy the purpose of or need for the Proposed Action, the No Action Alternative is carried forward 
for analysis in this PEA in accordance with CEQ regulations. 

2.3.1 Proposed Action Alternative: Train with Legacy and New Defensive 
Countermeasures  

The DAF proposes to continue the use of the legacy defensive countermeasures used by the DAF 
in test and training operations across the continental United States and the new countermeasures 
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designed to defend against advanced weapon system threats. The timeframe for the Proposed 
Action is 10 years, and the proposed quantities of chaff and flares are specified in Table 2.3-1 
through Table 2.3-6. The defensive countermeasures included in the Proposed Action Alternative 
(Proposed Action) described below have been grouped into five different defensive 
countermeasure categories: chaff, standard MTV flares, standard spectral flares, thrusted flares, 
and spectral decoys.  

Chaff: Modern chaff used during training consists of extremely small strands (or dipoles) of 
aluminum-coated, crystalline silica core fibers. Modern chaff is often called “angel hair” chaff, 
since it is very fine and is cut to lengths that effectively counter specific radars. Training chaff 
dipoles are cut in lengths that are designed to not interfere with FAA radars. When deployed by 
an aircraft, modern chaff forms a brief electronic cloud that reflects radar signals in various bands, 
depending on the length of the chaff fibers. Dispersed chaff forms an image of reflected signals on 
an enemy radar screen. The pilot maneuvers his or her aircraft while it is momentarily obscured or 
masked from precise radar detection by the electronic cloud to avoid or break the radar-guided 
threat. Chaff is made as small and light as possible so that it will remain dispersed in the air long 
enough to confuse enemy radar.  

Standard MTV Flare: This flare uses the initial defensive flare technology to create a heat source 
that is hotter than an aircraft engine and is designed to draw the IR missile toward the flare or 
series of flares. The MTV flare successfully defends an aircraft from legacy IR missiles. 
Furthermore, since many man-portable air-defense systems in different countries still use legacy 
technology in their missiles, the MTV flares remain a useful countermeasure against low 
technology IR threats. 

Standard Spectral Flares: Standard spectral flares represent the second family of flare 
countermeasures that present multiple spectral bands to the IR missile advanced seeker heads. 
These improved spectral flares cause the seeker head to momentarily lose a target among the 
deployed defensive flares, emitting multiple spectral bands comparable to those emitted by a target 
aircraft. The pilot would typically maneuver as flares were deployed to further distract the IR 
missile. Spectral flares have made it more difficult for the missile seeker head to distinguish a 
spectral flare with diverse IR signatures from the target aircraft with diverse IR signatures.  

Thrusted Flares: A thrusted flare essentially functions as a small rocket, with the flare nozzle 
using the magnesium “fuel” to propel the flare within a finned body made of carbon fiber, steel, 
or aluminum. As mini-rockets, thrusted flares are used for testing and limited training on 
established ranges where munitions are deployed and in combat. 

Spectral Decoys: These countermeasures present an entirely different heat signature from that of 
the pyrotechnic flares in the first three families of flare countermeasures considered in this report. 
The magnesium pellets in MTV, standard spectral, and thrusted flares were all combusting and 
creating an IR signature to interfere with the specific IR missile’s seeker head. Spectral decoys are 
not pyrotechnic flares, but they are pyrophoric flares comprised of thin iron foils with an oxidizing 
coating. When exposed to air, the thin foils, which can be differently coated and packed, create a 
myriad of IR signatures. 

For the Proposed Action, these five categories (chaff, standard MTV flares, standard spectral 
flares, thrusted flares, and spectral decoys) each contain between five to nine specific defensive 
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countermeasure items as identified in Table 2.3-1 through Table 2.3-5. Of the 35 items included 
in the Proposed Action, 13 items were evaluated in the prior 1997 and 2011 defensive 
countermeasure reports (DAF, 1997; DAF, 2011a), and the other 22 items are new (see Table 2.3-1 
through Table 2.3-5).  

Table 2.3-1. Chaff Annual Use and Projected Use for the Proposed Action 

Chaff Item 
Included in 

1997 or 2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change 

in Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 
Annual 

Test 
RR-170A/AL Both 53 868 Standard Single-

Shot Combat Chaff 
70 90 

RR-180/AL Both 2,675 4,810 Standard Dual-Shot 
Combat Chaff 

3,000 4,300 

RR-188/AL Both 404,073 10,515 Standard Single-
Shot Training 
Chaff 

340,000 1,000 

RR-196(T-1)/AL 2011 40,742 2,370 Parchment Paper-
Wrapped Bundles -  
Delayed Opening 
Training Chaff 

46,000 1,000 

RR-196/AL 2011 0 0 Kapton-Wrapped 
Bundles - Delayed 
Opening Combat 
Chaff 

250 1,700 

RR-198/AL No 0 0 Delayed Opening 
Combat Chaff 
Kapton-Wrapped 
Bundles  

350 3,300 

RR-199/AL No 0 0 Delayed Opening 
Training Chaff, 
Parchment  
Paper-Wrapped 
Bundles 

75,000 5,500 

Totals  447,544 18,562  464,670 16,890 
Note:  
1 Average 12-month training and testing usage is calculated from 27 months of data. 

 

Table 2.3-1 lists the self-protection chaff currently in use or proposed for future use, the calculated 
quantities used annually during 2020, and the proposed annual use for the next 10 years. The 
self-protection flares and decoys currently in use or proposed for future use, the calculated 
quantities used during 2020, and the proposed annual use for the next 10 years are listed in  
Table 2.3-2 through Table 2.3-5. The comments column in Table 2.3-1 through Table 2.3-5 
provides notes on the chaff and flares, respectively, including upgrades to respond to increasing 
threats. Table 2.3-6 summarizes the annual allocation of defensive countermeasures currently in 
use and proposed for future use, grouped by the five different defensive countermeasure categories. 

Based on records kept by the AFLCMC, specific information on each item listed in Table 2.3-1 
through Table 2.3-5 can be found in the Final Supplemental Report Update: Environmental Effects 
of Training with Defensive Countermeasures (hereafter referred to as the “Supplemental Report 
Update”) provided in Appendix A.  
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Table 2.3-2. Standard MTV Flares Annual Use and Projected Use for the Proposed Action 

Flare Type 

Included in 
1997 or 

2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change in 

Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 
Annual 

Test 
ALA-17C  2011 733 0 Limited Inventory for 

Combat 
0 0 

M206  Both 557,346 7,794 Training to transfer to 
MJU-61A/B  

20,000 1,000 

MJU-7A/B  Both 151,075 3,714 Training to transfer to 
MJU-53/B, MJU-
61A/B, or MJU-75/B 

10,000 500 

MJU-10/B  Both 9,086 583 Training to transfer to 
MJU-53/B, MJU-
61A/B, or MJU-75/B 

2,300 50 

MJU-23A/B  Both 257 0 B-1B only 0 0 
MJU-53/B  No 2,417 50 Same as MJU-75/B with 

a different impulse 
cartridge 

50,000 500 

MJU-61A/B  2011 40,032 1,028 Same as MJU-77/B, 
except different IR 
signature 

490,000 4,500 

MJU-75/B  No 0 267 Same as MJU-53/B, 
except different 
(updated) impulse 
cartridge 

150,000 4,000 

MJU-77/B  No 0 0 Same as MJU-61A/B, 
except different IR 
signature 

36,000 3,000 

Totals  760,946 13,436  758,300 13,550 
Key: IR = infrared; MTV = magnesium, Teflon, and Viton 
Note: 
1 Average 12-month training and testing usage is calculated from 27 months of data. 

Table 2.3-3. Standard Spectral Flares Annual Use and Projected Use for the Proposed Action

Flare Type 

Included in 
1997 or 

2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change in 

Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 
Annual 

Test 
M212 No 0 47 Expected to be 

replaced as supplies 
of MJU-73/B become 
available starting in 
2023 

0 0 

XM216E5 No 0 0 Expect to be updated 
by MJU-78/B with 
improved impulse 
cartridge 

0 100 

MJU-62/B 
or MJU-
62A/B 

2011 1,751 79 MJU-62A/B has an 
updated pellet. Both 
versions are to be 
used. 

0 200 
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Flare Type 

Included in 
1997 or 

2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change in 

Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 
Annual 

Test 
MJU-73/B No 0 3 Updated design to 

replace M212 starting 
in 2023 

1,700 200 

MJU-78/B No 0 0 Updated XM216E5 
with different ignition 
cartridge 

100 200 

Totals  1,751 129  1,800 700 
Note: 
1 Average 12-month training and testing usage is calculated from 27 months of data. 

Table 2.3-4. Thrusted Flares Annual Use and Projected Use for the Proposed Action 

Flare Type 

Included in 
1997 or 

2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change in 

Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 
Annual 

Test 
MJU-39A/B 
and 
MJU-40A/B  

No 0 28 Combat flare 0 0 

MJU-68/B 2011 0 67 Very limited training 
use 

25 3,000 

MJU-71/B No 0 997 Very limited training 
use; expected to be 
replaced by MJU-
76/B in future 

25 100 

MJU-76/B  No 0 0 Undergoing testing 
in 2022; expected to 
replace MJU-71/B; 
very limited training 
use 

25 1,000 

Totals  0 1,092  75 4,100 
Note: 
1 Average 12-month training and testing usage is calculated from 27 months of data. 

Table 2.3-5. Spectral Decoys Annual Use and Projected Use for the Proposed Action 

Flare Type 
Included in 

1997 or 2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change 

in Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 

Annual Test 

M211 No 0 45 Replaced by 
MJU-64/B as of 
2022 and later to 
MJU-66/B 

0 0 

XM219 No 0 27 Strapped bundle 
design 

0 50 

MJU-50/B 
MJU-50A/B 

No 8,717 204 Primarily 50/B; 
50A/B for any 
future production 

8,500 400 

MJU-51A/B  No 1,489 12 For larger aircraft 2,500 200 
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Flare Type 
Included in 

1997 or 2011 
Reports 

12-Month 
Training1 

12-Month 
Test1 

Comments and/or 
Expected Change 

in Use 

Potential 
Future 
Annual 

Training 

Potential 
Future 

Annual Test 

MJU-52A/B No 0 0 Special dispenser 
required; limited 
applications  

2,000 1,000 

MJU-64/B No 7,862 408 Being replaced by 
MJU-66 

1,000 2,000 

MJU-66/B No 15,334 1,412 Improved version 
of the MJU-64 

15,000 3,000 

Total   33,402 2,108  29,000 6,650 
Note: 
1 Average 12-month training and testing usage is calculated from 27 months of data. 

Table 2.3-6. Annual Allocation of Defensive Countermeasures 
Defensive 

Countermeasure 
Categories1 

Current Use (No Action Alternative) Proposed Use (Proposed Action) 

Test Training Total Test Training Total 

Chaff 18,562 447,544 466,106 16,890 464,670 481,560 
Standard MTV Flares 13,436 760,946 774,382 13,550 758,300 771,850 
Standard Spectral Flares 129 1751 1,880 700 1,800 2,500 
Thrusted Flares 1,092 0 1,092 4,100 75 4,175 
Spectral Decoys 2,108 33,402 35,510 6,650 29,000 35,650 

Key: MTV = magnesium, Teflon, and Viton 
Note:  
1 For a more detailed listing of types of defensive countermeasures included in these categories, please see the Supplemental Report 
Update in Appendix A. 

The DAF routinely implements a variety of management strategies to reduce and/or minimize the 
potential environmental effects from the use of defensive countermeasures, which have been 
identified in the previous NEPA analyses for their use. These management strategies would apply 
to any alternative of this PEA selected for implementation. The DAF has established these 
strategies in past referenced environmental analysis when operating near areas sensitive to the use 
of defensive countermeasures: 

● Altitude restrictions on deployment of flares over specific land uses  

• Restrictions on flare use and altitude of deployment based on local and regional fire 
conditions 

● Seasonal restrictions on deployment of flares in consideration of ranching, recreational, 
cultural/tribal, and biological resource issues 

● Distance setbacks from airports for the release of training chaff 

• Development of briefing procedures and informational materials to provide users of the 
training airspace and landowners beneath these airspaces on the use of chaff and flares 
within the airspace and the potential for residual materials 

● Continue research on the potential for biodegradable materials used in flare and chaff 
manufacture, and subsequent deposition and degradation of residual materials following 
deployment  
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When a DAF installation prepares a NEPA analysis tiered from this PEA, the application of these 
strategies would be considered along with any additional strategies that are specific to the 
installation’s action.  

2.3.2 No Action Alternative 

CEQ regulations require that an agency “include the alternative of no action” as one of the 
alternatives it considers (40 CFR 1502.14(c)). Under the No Action Alternative, defensive 
countermeasure use in testing and training by the DAF would continue with legacy chaff and flare 
units at levels identified in Table 2.3-1 through Table 2.3-4, in currently approved airspace and 
under current management strategies. The use of legacy chaff and flares with agreed-to 
deployment conditions to reduce the potential for environmental effects would continue, such as 
the use of Kapton-wrapped combat chaff only for test and very limited training and the use of 
parchment-wrapped chaff for required training. There would be very limited training and testing 
of flares with a weighted nose by deploying such flares over ranges approved for live or inert 
munitions. While current management strategies would continue, the No Action Alternative would 
not ensure use of replacements for legacy countermeasures and the incorporation of new defensive 
countermeasures into DAF test and training programs. The No Action Alternative does not meet 
the purpose of and the need for the Proposed Action. However, the No Action Alternative is carried 
forward for analysis consistent with CEQ guidelines to provide a baseline against which to 
measure the impacts of the Proposed Action.  

2.4 ALTERNATIVES CONSIDERED BUT NOT CARRIED FORWARD 

2.4.1 Cease Training with Defensive Countermeasures 

Stopping the use of chaff and flares altogether is not a reasonable alternative because of ongoing 
DAF training and readiness requirements, which include training to ensure aircrew proficiency in 
the use of these defensive measures. Stopping the use of chaff or flares in training would result in 
DAF units being required to use methods in combat for which they have never been trained, which 
is unacceptable. 

2.4.2 Replacement of Training with Complete or Partial Virtual Training 

The use of virtual training as a partial or whole replacement for the realistic training with chaff 
and flares was considered as an alternative to the Proposed Action. Realistic training for the 
deployment of defensive countermeasures requires that training occur under conditions that 
replicate actual combat situations with opposing forces and changing atmospheric and topographic 
elements. The pilot/aircrew must coordinate monitoring and responding to sensor warnings, 
maneuvering an aircraft at high speeds while under extensive g-forces, and deploying 
countermeasures. Additionally, aircraft maintainers need the practice of loading actual chaff and 
flares versus doing it on an infrequent basis. Virtual training does not replace the realistic training 
(train-like-we-fight); therefore, the alternative was not carried forward for analysis.  
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2.5 SCOPE OF RESOURCE ANALYSIS 

The Proposed Action has the potential to affect certain environmental resources. These potentially 
affected resources have been identified through review of past environmental documentation and 
public input. Specific environmental resources with the potential for environmental consequences 
include safety, air quality, biological resources, cultural resources, land use and visual resources, 
and socioeconomics. 

CEQ regulations (40 CFR 1501.9(f)) require that the lead agency for an action identify and 
eliminate from detailed study the issues that are not significant or have been covered by prior 
environmental review(s), narrowing the discussion of these issues to a brief presentation of why 
they will not have a significant effect on the human environment or providing a reference to their 
coverage elsewhere. The following resource areas have been eliminated from detailed analysis: 
airspace, hazardous materials and waste management, noise, infrastructure/utilities, and 
socioeconomics. 

Airspace Management. Airspace management would not be affected by the Proposed Action. 
Operations within the training airspace would remain unchanged, and no modifications to the size 
or manner of use of these airspace units would occur. Chaff used for training in the United States 
has been modified so that current FAA and weather radars are able to differentiate training chaff 
from weather events. Proposed use of chaff and flares would not affect civil aviation or FAA 
operations in the areas around the training airspace. Under the current DAF restrictions to not use 
chaff within 60 nautical miles of airport control radars, the type of chaff to be deployed would not 
affect FAA radars. Therefore, no impacts would occur to airspace if the Proposed Action were 
implemented. 

Hazardous Materials and Waste Management. Effects from hazardous materials and waste would 
be negligible to nonexistent. The components in chaff and flares do not comprise hazardous 
materials or waste. Thus, any residues contacting the ground after deployment would not introduce 
hazardous materials or waste into the environment. Adherence to existing policies relating to 
hazardous materials management, storage, and use would continue to be undertaken and monitored 
under the DAF's environmental management programs. Given the enforced requirement to ensure 
safe handling of materials, the minimal amounts of materials likely to be used, and the lack of 
impacts from residues, the probability for an effect on the environment would be so negligible that 
further analysis in this EA is unwarranted. 

Infrastructure/Utilities: The Proposed Action would be limited to airspace only, and its 
implementation would not require or result in any facility construction or modification, 
infrastructure upgrades, or demolition. Training with defensive countermeasures over DAF-owned 
lands when there is fire risk would occur at or greater than 500 feet above ground level (AGL). 
Training with defensive countermeasures over non-DAF-owned lands (e.g., tribal, federal, private, 
etc.) would occur at over 2,000 feet AGL (AFI 11-214). Residual materials from deployed flares 
or angel hair chaff would not be of the size or shape to disrupt electrical transmission systems and 
would not impact any ground utilities or structures. These residual materials are also not 
considered a solid waste as defined by Subpart M, Section 266.202 of the Resource Conservation 
and Recovery Act, as they have been used for their intended purpose. As a result, the DAF 
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anticipates no short- or long-term impacts; therefore, this resource area, including solid waste, is 
not carried forward for detailed analysis. 

Noise. There is no change in aircraft operations, and implementation of the Proposed Action would 
not result in any change in the acoustic environment. As a result, the DAF anticipates no short- or 
long-term impacts; therefore, this resource area is not carried forward for detailed analysis. 

Greenhouse Gasses. There is no change in aircraft operations, and implementation of the Proposed 
Action would not result in any increase of aircraft-related emissions in the atmosphere. Emissions 
from countermeasure use would remain effectively the same because there is no proposed increase 
in the overall quantity to be used. As a result, the DAF anticipates no short- or long-term impacts; 
therefore, this resource area is not carried forward for detailed analysis. 

Environmental Justice. This resource would not be affected by implementation of the Proposed 
Action. Chaff and flare deployment throughout all DAF training airspace would not have a 
disproportionate effect on minority and low-income populations. Therefore, further analysis of this 
resource is not undertaken. 

2.6 COMPARISON OF ENVIRONMENTAL IMPACTS 

Table 2.6-1 provides a summary of the potential environmental impacts associated with the 
Proposed Action and the No Action Alternative. 
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Table 2.6-1. Comparison of Environmental Impacts
Resource Proposed Action  No Action Alternative 

Safety  Legacy Countermeasure Items 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that the safety risks of injury from falling residual 
materials is negligible and that current DAF regulations and procedures, including altitude restrictions on 
flare deployment, effectively reduce the risk for starting wildland fires from burning flares. 

New Countermeasure Items 
• No significant impacts. Potential impacts to safety from testing and training use of the new chaff and flare 

(MTV, standard spectral, and thrusted) items, as proposed, would be similar to legacy items with 
continuation of legacy item management strategies. 
Training use of spectral decoys has less potential to impact safety than other countermeasures, with no 
potential for dud items, lighter residual materials, and a lower risk of causing fire due to lower temperature 
of the pyrophoric oxidation.  

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
would have no significant 
impacts to safety with 
continuation of current 
management strategies. 

Air Quality 
(includes GHG) 

Legacy Countermeasure Items 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that chaff fibers do not release respirable particulate 
matter into the atmosphere, and all emissions associated with flares have no significant impact on air 
quality. 

New Countermeasure Items 
• No significant impacts. Potential impacts to air quality from testing and training use of the new chaff and 

flare (MTV, standard spectral, and thrusted) items, as proposed, would be similar to legacy items with 
continuation of legacy item management strategies. 
Training use of spectral decoys has even less potential to impact air quality than other countermeasures, 
with no pyrotechnic burning flare material and only pyrophoric oxidation of coating on iron foils.  

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
would have no significant 
impacts to air quality. 

Cultural 
Resources 

Legacy Countermeasure Items 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that residual materials from testing and training use of 
legacy chaff and flares result in no adverse impacts to cultural resources with continuation of current 
management strategies. 

New Countermeasure Items 
• No significant impacts. Potential impacts to cultural resources from testing and training use of the new 

chaff and flare (MTV, standard spectral, and thrusted) items, as proposed, would be similar to legacy items 
with continuation of legacy item management strategies. 
Training use of spectral decoys has the potential to impact cultural resources by depositing the residual 
oxidized foils that could be more visible on the surface than the residual materials of chaff and flares. The 

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
would have no adverse 
impacts to cultural 
resources with 
continuation of current 
management strategies. 
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Resource Proposed Action  No Action Alternative 
degree of potential impact would vary with the potential for foils to concentrate at a site, which is related to 
altitude and frequency of deployment over the same area. 

Biological 
Resources 

Legacy Defensive Countermeasures 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that residual materials from testing and training with 
legacy chaff and flare countermeasures, when deployed with the continuation of current management 
strategies, either have no significant impact or continue to result in a “may affect, but not likely to adversely 
affect” determination for biological resources, including sensitive species, under DAF training airspace. 

New Defensive Countermeasures 
• Potential impacts to biological resources from training and testing use of new delayed deployment chaff and 

flares (MTV, standard spectral, and thrusted), with the continuation of current management strategies for 
legacy countermeasures, would either have no significant impact or be expected to result in a “may affect, 
but not likely to adversely affect” determination for biological resources, including sensitive species, under 
DAF training airspace. 
Training with spectral decoys in DAF airspace as described in the Proposed Action would release thousands 
of light, durable iron foils with each decoy deployed. Introducing metal foils into woodlands, wetlands, or 
oceans could affect but would not be expected to have a significant impact to biological resources. Foils in 
grasslands used for grazing could affect domestic species through inadvertent consumption of foils 
suspended in grass. Use of spectral decoys for testing and limited training exercises on the DAF ranges has 
the potential to result in a “may affect, but not likely to adversely affect” determination for sensitive 
biological species.  

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items with 
application of current 
management strategies 
would be expected to 
either have no significant 
impact or result in a “may 
affect, but not likely to 
adversely affect” 
determination for 
biological resources, 
including sensitive 
species, under DAF 
training airspace. 

Soil and Water 
Resources  

Legacy Countermeasure Items 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that residual materials from testing and training use of 
legacy chaff and flares result in no adverse impacts to soil and water resources with continuation of current 
management strategies. 

New Countermeasure Items 
• No significant impacts. Potential impacts to soil and water resources from testing and training use of the 

new chaff and flare (MTV, standard spectral, and thrusted) items, as proposed, would be similar to legacy 
items with continuation of legacy item management strategies. 
Training use of spectral decoys has the potential to impact soil and water resources by depositing the 
residual oxidized foils, which could be more numerous than the residual materials of chaff and standard 
flares. Until further studies are conducted, it is anticipated that seasonal weathering and vegetative litter will 
reduce the oxidized foils to iron and iron oxide particles, which would not significantly impact soil 
components. It is calculated that it would take four completely dissolved 0.25-gram foils per cubic meter of 

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
would have no adverse 
impacts to soil and water 
resources with 
continuation of current 
management strategies. 
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Resource Proposed Action  No Action Alternative 
water to reach USEPA’s National Recommended Water Quality Criteria – Aquatic Life Criteria water 
quality cleanup standard of 1,000 µg/l. Impacts to surface waters would not be significant. 

Land Use and 
Visual 
Resources 

Legacy Countermeasure Items 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that impacts could result from wildfires from flare 
deployment and flare residual materials being visible in recreational or pristine environments. Testing and 
training use of legacy chaff and flares result in no significant impacts to land use and visual resources with 
continuation of current management strategies. 

New Countermeasure Items 
• No significant impacts. Testing and training use of the new chaff and flare (MTV, standard spectral, and 

thrusted) items similar to legacy items, as proposed, would result in similar minor impacts to land use and 
visual resources with continuation of legacy item management strategies. 
Training use of spectral decoys has the potential to result in impacts to visual resources by depositing the 
residual oxidized foils that could be more numerous and/or visible on the surface in recreational or pristine 
environments than the residual materials of chaff and flares. The degree of potential impact would vary 
with the potential for foils to concentrate in a given area, which is related to altitude and frequency of 
deployment over the same area. 

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
would have no adverse 
impacts to land use and 
visual resources with 
continuation of current 
management strategies. 

Socioeconomics  Legacy Defensive Countermeasures 
• No significant impacts. Previous technical reports and NEPA analyses incorporated by reference, and the 

updated technical report (Appendix A), have shown that residual materials from training and testing with 
legacy chaff and flare countermeasures, when deployed with the continuation of current management 
strategies, have no significant impact upon socioeconomic resources, although individuals encountering a 
residual piece of chaff or flare material may be annoyed. 

New Defensive Countermeasures 
• No significant impacts. Testing and training use of the new chaff and flare (MTV, standard spectral, and 

thrusted) items similar to legacy items, as proposed, would have no significant impact upon socioeconomic 
resources with continuation of legacy item management strategies.  
DAF training with spectral decoys in MOAs over agricultural land at low altitude would release thousands 
of light, durable iron foils with each decoy deployed. These foils have the potential to impact 
socioeconomic resources, specifically agricultural activities associated with livestock feed crops and silage 
and other crops that could be seen as adverse by farmers and ranchers. 

No significant impacts. 
Continued testing and 
training use of legacy 
chaff and flare items 
with application of 
current management 
strategies would not 
significantly impact 
socioeconomic 
resources. 

Key: µg/l = microgram per liter; DAF = Department of the Air Force; GHG = greenhouse gas; MTV = magnesium, Teflon, and Viton; NEPA = National Environmental Policy 
Act; USEPA = United States Environmental Protection Agency 

  



Programmatic EA for Testing and Training with Defensive Countermeasures 

Final Programmatic EA 3-1 

3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

This PEA addresses the potential environmental consequences to natural and human environments 
beneath the airspaces approved for DAF deployment of defensive countermeasures for test or 
training (see Figure 1.2-3). Military testing and training with defensive countermeasures occur in 
MOAs, Air Traffic Control Assigned Airspace, MTRs, and Restricted Airspaces over land, and in 
Warning Areas over offshore waters. The land surfaces under the airspaces are managed by either 
the military, federal government agencies, other government agencies, federally recognized tribes, 
or private landowners. The lands and waters beneath these airspaces include a diverse array of arid 
and temperate environmental settings. 

3.1 OVERALL PROGRAMMATIC APPROACH AND SECTION ORGANIZATION 

For this programmatic approach, the DAF has consolidated the analyses to address the 
environmental effects of defensive countermeasure use. The representative environmental settings 
under DAF training airspace include woodlands, desert, agricultural areas, oceans, wetlands, and 
grasslands. Table 3.1-1 identifies, by environmental setting and by airspace, the prior NEPA 
analysis documents incorporated by reference in this PEA. Figure 3.1-1 identifies the airspace 
units/complexes that the prior NEPA documents analyzed. Incorporating by reference publicly 
available information facilitates a more efficient, effective, and timely NEPA review and thereby 
avoids duplication of information that is available elsewhere.  

The scope of environmental effects analysis in this PEA focuses on those environmental resources 
that have the potential to be affected by either the Proposed Action or No Action Alternative as 
per CEQ guidance (40 CFR 1501.9(f)). Those resource areas that could be affected are analyzed 
for environmental effects. Those resources that would not be not expected to be impacted, and the 
reasoning, are identified in Section 2.5. 

As stated in Section 1.2, the testing of defensive countermeasures is performed over DoD weapons 
ranges and electronic combat ranges (see Figure 1.2-3) where the use of ordnance is approved. For 
this reason, the environmental effects analysis of the Proposed Action and No Action Alternatives 
in this PEA focuses on the potential impacts from countermeasure use during training. While 
environmental effects from countermeasure testing is possible, the potential for effects is lower, 
primarily due to the disturbed nature of ranges caused by ordnance use. There exists potential for 
environmental impacts to resources outside the Range boundaries from testing, but any potential 
for impacts would be expected to be lower than the potential impacts to resources outside MOA 
boundaries from training, because of the higher quantities (for all but one type [see Table 2.3-6]) 
used during training. Overall, the potential for environmental impacts of countermeasure use is 
considered to be higher for training than for testing, which is why the focus of the impacts analysis 
is on training. 
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Table 3.1-1. Representative Training Airspace and Prior NEPA Documents Incorporated by 
Reference for Analysis in the PEA 

Environmental Setting Airspace Location NEPA Document Reference 
Woodlands Joint Pacific Alaska 

Range Complex, 
Alaska  

Environmental Impact Statement for the Modernization 
and Enhancement of Ranges, Airspace, and Training 
Areas in the Joint Pacific Alaska Range Complex in 
Alaska (DAF and Army, 2013) (the JPARC EIS) 

Woodlands Tyndall AFB, Florida Combat Air Forces Contracted Adversary Air Temporary 
Operations From Tyndall AFB, Florida (DAF, 2020) (the 
ADAIR EA) 

Woodlands Powder River Training 
Complex (PRTC), 
Ellsworth AFB, South 
Dakota 

Powder River Training Complex, Ellsworth Air Force 
Base EIS (DAF, 2014) (the PRTC EIS) 

Woodlands Moody AFB, Georgia Draft Environmental Impact Statement for the 
Comprehensive Airspace Initiative for Moody Air Force 
Base, Georgia (DAF, 2023) (the Moody AFB EIS) 

Woodlands Shaw AFB, South 
Carolina 

Final Environmental Impact Statement (EIS) for the 
Airspace Training Initiative, Shaw AFB, South Carolina 
(DAF, 2010) (the Shaw ATI EIS) 

Desert and Arid 
Regions 

Holloman AFB, New 
Mexico 

Environmental Assessment (for) Recapitalization of the 
49th WG Combat Capabilities and Capacities, Holloman 
Air Force Base, New Mexico (DAF, 2011b) (the 
Holloman AFB EA) 

Desert and Arid 
Regions 

Holloman AFB, New 
Mexico 

Environmental Impact Statement for Special Use Airspace 
Optimization to Support Existing Aircraft at Holloman Air 
Force Base (DAF, 2021) (the Holloman AFB EIS) 

Desert and Arid 
Regions 

Utah Test and Training 
Range (UTTR), Hill 
AFB, Utah 

Expansion Of The Use Of Self-Protection Chaff And 
Flares At The UTTR, Hill AFB, Utah (DAF, 2000) (the 
UTTR EA) 

Agricultural Areas 
(includes crops & 
livestock) 

PRTC, Ellsworth AFB, 
South Dakota 

Powder River Training Complex, Ellsworth Air Force 
Base EIS (DAF, 2014) (the PRTC EIS) 

Oceans Hickam AFB, Hawaii Replacement of F-15 Aircraft with F-22A Aircraft, 
Hickam Air Force Base, Hawaii (DAF, 2007) (the Hickam 
AFB EA) 

Tyndall AFB, Florida Combat Air Forces Contracted Adversary Air Temporary 
Operations From Tyndall AFB, Florida (DAF, 2020) (the 
ADAIR EA) 

Wetlands Holloman AFB, New 
Mexico 

Environmental Assessment (for) Recapitalization of the 
49th WG Combat Capabilities and Capacities, Holloman 
Air Force Base, New Mexico (DAF, 2011b) (the 
Holloman AFB EA) 

UTTR, Hill AFB, Utah Expansion Of The Use Of Self-Protection Chaff And 
Flares At The UTTR, Hill AFB, Utah (DAF, 2000) (the 
UTTR EA) 

Grasslands PRTC, Ellsworth AFB, 
South Dakota 

Powder River Training Complex, Ellsworth Air Force 
Base EIS (DAF, 2014) (the PRTC EIS) 

Key: ADAIR = adversary air; AFB = Air Force Base; EA = Environmental Assessment; EIS = Environmental Impact Statement; 
JPARC = Joint Pacific Alaska Range Complex; PEA = Programmatic Environmental Assessment; PRTC = Powder River 
Training Complex; UTTR = Utah Test and Training Range 
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Key: AFB = Air Force Base; JPARC = Joint Pacific Alaska Range Complex; MOA = Military Operations Area; PRTC = Powder River Training Complex;  
UTTR = Utah Test and Training Range 

Figure 3.1-1. Representative Training Airspace Included in Prior NEPA Documents Incorporated by Reference for Analysis in the PEA 
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3.1.1 Section Organization and Environmental Analysis Inputs 

For each resource area carried forward in Section 3, specific tables (one each for affected 
environment and environmental consequences) are included within the respective resource 
subsection that list the NEPA documents incorporated by reference, along with the sections of the 
NEPA documents that analyze the resource for those representative environmental settings and 
training airspaces. Resource definitions, as well as the regulatory setting and methodology of 
analysis, are found in Appendix C. The environmental consequences analysis for each resource is 
further divided into two subsections: (1) legacy defensive countermeasure items and (2) new 
defensive countermeasure items. 

3.1.1.1 Legacy Defensive Countermeasure Items 

Legacy defensive countermeasure items are identified in Table 3.1-2. These commonly used 
defensive countermeasures were previously evaluated in the 1997 report, Environmental Effects 
of Self-Protection Chaff and Flares (DAF, 1997) and/or the 2011 supplement to the 1997 Report 
(DAF, 2011a). Environmental effects of continued use of legacy defensive countermeasures would 
be as previously identified in the cited documents (Table 3.1-1), which relied upon the 1997 and 
2011 Reports and have been updated for this PEA and included as Appendix A. Any previously 
adopted management strategies implemented to reduce potential for impacts would continue to be 
applied during DAF training. The residual materials that are deposited on the surface include 
plastic, rubber, felt, and, in some cases, wrapping materials. The Supplemental Report Update, 
provided in Appendix A, includes illustrations and photographs of the residual materials identified 
in Table 3.1-2. 

Table 3.1-2. Legacy Defensive Countermeasure Items Evaluated in Previous Technical Studies 
and Environmental Analyses

Defensive 
Countermeasure  

Included 
in 1997 
or 2011 
Reports 

Cartridge 
Dimensions Comments and Use  Residual Materials 

Chaff 
RR-170A/AL Both 1”x1”x8” Single-shot test and 

combat chaff 
Plastic or rubber end cap, felt spacer, 
plastic piston 

RR-180/AL Both 1”x1”x8” Dual-shot test and 
combat chaff 

Plastic or rubber end cap, felt spacer, 
plastic piston, 7 pieces of thin plastic I 
beam 

RR-188/AL Both 1”x1”x8” Extensively used 
single-shot training 
chaff 

Plastic or rubber end cap, felt spacer, 
plastic piston 

RR-196/AL 2011 1”x1”x8” Kapton-wrapped 
bundles - delayed 
opening combat chaff 
used over existing land 
ranges only to avoid 
significant impact to 
marine environments 

Plastic or rubber end caps (2), 2 felt 
spacer glued to plastic piston; 12 
approximately 2-inch x 7-inch and 6 
approximately 1/2-inch x 18-inch 
pieces of Kapton plastic film 
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Defensive 
Countermeasure  

Included 
in 1997 
or 2011 
Reports 

Cartridge 
Dimensions Comments and Use  Residual Materials 

RR-196(T-1)/AL 2011 1”x1”x8” Parchment Paper-
wrapped bundles 
delayed opening 
training chaff 
developed for training 
use to avoid potential 
significant impacts 

Plastic or rubber end cap, felt spacer 
glued to plastic piston; 12 
approximately 2-inch x 7-inch and (6) 
approximately 1/2-inch x 18-inch 
pieces of parchment paper 

MTV Flares 
ALA-17C  2011 2.75” 

diameter x 
11.75” 

Limited inventory for 
B-52 combat 

Plastic or rubber end cap, 4 felt 
spacers, 2 S&I devices, plastic or 
nylon piston; spent BBU cartridge, 2 
aluminum foil wrapping tapes, center 
divider, wires, end cap 

M206  Both 1”x1”x8” Extensive use in 
training; to be replaced 
by MJU-61A/B  

Aluminum foil wrapping tape, felt 
spacer, piston, plastic or nylon end 
cap 

MJU-7A/B  Both 1”x2”x8” Extensive use in 
training; to be replaced 
by MJU-53/B, 
MJU-61A/B, or 
MJU-75/B 

Aluminum end cap, rubber cushion, 
felt spacer, S&I device, plastic or 
nylon piston, aluminum foil wrapping 
tape  

MJU-10/B  Both 2”x2.5”x8” Training to be replaced 
by MJU-53/B, 
MJU-61A/B, or 
MJU-75/B 

Plastic or nylon end cap, felt spacer, 
S&I device, plastic or nylon piston, 
aluminum foil wrapping tape 

MJU-23A/B  Both 2.85” 
diameter  
x 10.6” 

Limited inventory for 
B-1B training or 
combat 

Plastic end cap and disc closure, 3 felt 
spacers, S&I device, plastic or nylon 
piston, aluminum foil wrapping tape 

MJU-61A/B  2011 1”x1”x8” Training test and 
combat to replace 
M206 parasitic flare. 

Plastic or nylon end cap, felt spacer, 
combined plastic piston and S&I 
device, compression pad and seal, 
aluminum foil wrapping tape and foil 
strip 

Standard Spectral Flare 
MJU-62/B or 
MJU-62A/B 

2011 1”x2”x8” Training and combat. 
Comparable to 
MJU-7A/B with 
advanced features.  

Nylon piston, S&I device, aluminum 
foil wrapping tape, felt spacer, plastic 
or nylon end cap with o ring 

Thrusted Flare 
MJU-68/B 2011 1.5”x1.5” 

x15.75” 
Test and combat flare 
with MTV components 
encased in finned body. 
Very limited training 
use 

Carbon fiber flight body and shroud, 
S&I device, plastic or nylon piston, 
aluminum end cap, tungsten nose 

Key: “ = inch; MTV = magnesium, Teflon, and Viton; S&I = Safe and Initiation 
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3.1.1.2 New Defensive Countermeasure Items 

New defensive countermeasure items are those that were not evaluated in previous technical 
studies and environmental analyses. New chaff items are listed in Table 3.1-3, and new flare items 
are listed in Table 3.1-4, the content of which is based on Table 2.3-1 through Table 2.3-5, 
augmented with information from the Supplemental Report Update (Appendix A). As identified 
in Table 3.1-3 and Table 3.1-4, certain new defensive countermeasures are very similar in design 
and materials to legacy items, and environmental consequences would be anticipated to be 
comparable.  

Some of the new countermeasure types, specifically the thrusted flares and spectral decoys, were 
not evaluated for environmental effects in previous DAF environmental documentation.  
Table 3.1-4 lists these new countermeasures and includes a summary of the potential for 
environmental effects from their use in training and testing. More detailed information and 
illustrations of residual materials for both the legacy and new defensive countermeasure items can 
be found in the Supplemental Report Update, included as Appendix A. 

Table 3.1-3. New Chaff Items not Evaluated in Previous Technical Studies and NEPA Analyses 
and Comparison of Environmental Consequences with Legacy Items 

New Chaff  Chaff Type  Primary 
Use  

Residual 
Materials 

Comparison 
with Legacy 

Chaff 

Environmental 
Consequences 

RR-198/AL Kapton-wrapped 
bundles of 
delayed opening 
combat chaff 

Test and 
combat 

Plastic or rubber 
end cap, felt spacer 
glued to plastic 
piston; 12 
approximately 
2-inch x 7-inch and 
6 approximately 
1/2-inch x 18-inch 
pieces of Kapton 
plastic film 

Comparable to 
RR-196/AL in 
2011 Report  

Kapton has potential 
for significant impact 
to marine species. 
This combat delayed 
opening chaff would 
be used for testing 
and very limited 
training over existing 
land ranges only to 
avoid significant 
impact to marine 
environments.  

RR-199/AL Parchment 
paper-wrapped 
bundles of 
delayed opening 
training chaff 

Training 
with 
some 
testing 

Plastic or rubber 
end cap, felt spacer 
glued to plastic 
piston; 12 
approximately 
2-inch x 7-inch and 
(6) approximately 
1/2-inch x 18-inch 
pieces of 
parchment paper 

Comparable to 
RR-196(T-1)/AL 
in 2011 Report; 
developed to 
avoid potential 
significant 
impacts 

Training with 
delayed opening 
chaff incorporating 
biodegradable paper 
wrapping materials 
would not be 
expected to result in 
significant 
environmental 
impacts.  

Key: NEPA = National Environmental Policy Act 
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Table 3.1-4. New Flares not Evaluated in Previous Technical Studies and NEPA Analyses and 
Comparison of Environmental Consequences with Legacy Items

New Flare  Primary Use  Residual 
Materials 

Comparison with 
Legacy Flare 

Potential for Environmental 
Consequences  

Legacy 
MJU-7A/B 
(included for 
comparison) 

Training, 
testing, and 
combat 

Plastic Safe & 
Ignition (S&I) 
assembly; duct 
tape foil 
wrapping; felt 
cushion, piston 
and end cap 

1”x2”x8” 
Legacy flare 
previously 
addressed for 
environmental 
effects  

Representative training and 
combat flare for environmental 
effects comparison with new 
flares 

MTV Flares 
MJU-53/B  Training and 

test; 
replacement for 
MJU-7A/B 

Plastic closure 
cap and end cap, 
rubber spacer, 
S&I assembly 
with slider and 
piston, aluminum 
foil wrapping tape 

1”x2”x8” 
Same size and 
comparable 
residual materials 
as Legacy 
MJU-7A/B 

Deployment of MJU-53/B 
would have no different effect 
on environmental resources 
under any airspace than an 
MJU-7A/B flare. 

MJU-75/B  Replaces 
MJU-7A/B, 
MJU-10/B, and 
MJU-75/B with 
extensive use in 
test, training, 
and combat 

Plastic or nylon 
end cap with 
glued rubber pad, 
combined piston 
and S&I 
assembly, no 
wrapping or other 
residual materials 

1”x2”x8” 
Same size as 
Legacy 
MJU-7A/B, no 
wrapping or 
separate S&I 
assembly  

Deployment of MJU-75/B 
would have a reduced effect on 
environmental resources under 
any airspace than an 
MJU-7A/B flare. 

MJU-77/B  Use in training, 
test, and 
combat; to 
replace 
MJU-61A/B 

Plastic or nylon 
end cap with 
square seal, 
compression pad, 
combined piston, 
S&I assembly, 
aluminum foil 
wrapping tape, 
and foil strip 

1”x1”x8” 
Size of M206 
legacy flare. one-
half size of 
MJU-7A/B with 
similar and smaller 
residual materials 

MJU-53/B has residual 
materials comparable to 
MJU-7A/B and increased when 
compared with M206. No 
different effect on 
environmental resources under 
any airspace compared with an 
MJU-7A/B flare. 

Standard Spectral Flares 
M212 Limited testing; 

being replaced 
by MJU-73/B 

Brass nose for 
momentum, 
rubber cushion, 
S&I device, 
plastic or nylon 
piston, aluminum 
foil wrapping tape 

1”x1”x8” 
One-half size of 
MJU-7A/B with 
smaller residual 
materials and 
weighted nose 

Deployment of M212 with 
weighted nose could cause 
damage from a strike and have 
a potentially greater effect than 
a legacy flare. Limited testing 
over established ranges would 
not be expected to adversely 
affect environmental resources 
on the ranges. 

XM216E5 Developmental 
flare to test 
multiple 
components for 
other flares 

Piston/S&I 
assembly; 
wrapping, 
Aluminum strip, 
slices, rubber pad, 
tungsten nose, end 
cap 

1”x1”x8” 
One-half size of 
MJU-7A/B with 
more and smaller 
residual materials 
and weighted nose 

Deployment of XM216ES with 
weighted nose could cause 
damage from a strike and have 
a potentially greater effect than 
a legacy flare. Limited testing 
over established ranges would 
not be expected to adversely 
affect environmental resources 
on the ranges. 
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New Flare  Primary Use  Residual 
Materials 

Comparison with 
Legacy Flare 

Potential for Environmental 
Consequences  

MJU-73/B Test, training, 
and combat to 
replace M212 

Brass nose with 
rubber O ring 
seal, plastic 
piston, S&I 
device, aluminum 
foil wrapping tape  

1”x1”x8” 
One-half size of 
MJU-7A/B with 
smaller residual 
materials and 
weighted nose 

Deployment of MJU-73/B with 
brass nose could cause damage 
from a strike and have a 
potentially greater effect than a 
legacy flare. Very limited 
training and testing over 
established ranges would not be 
expected to adversely affect 
environmental resources on the 
ranges. 

MJU-78/B Test and 
combat 
developmental 
flare to 
incorporate 
XM216E5 
components 

Plastic or nylon 
end cap with 
rubber seal, foam 
pad cushion, 
tungsten nose, 
aluminum slices 
and strip, 
combined plastic 
piston and S&I 
device, aluminum 
foil wrapping tape 

1”x1”x8” 
One-half size of 
MJU-7A/B with 
more small 
residual materials 
and weighted nose 

Deployment of MJU-73/B with 
brass nose could cause damage 
from a strike and have a 
potentially greater effect that a 
legacy flare. Testing over 
established ranges would not be 
expected to adversely affect 
environmental resources on the 
ranges. 

Thrusted Flares 
MJU-39A/B 
and 
MJU-40A/B 
 

Test and 
combat. MTV 
flare encased in 
finned flight 
body 

Carbon fiber 
10.5” flight body, 
shroud, S&I 
assembly, piston 
and end cap, 
tungsten nose 

2”x2.5”x10.5” 
Larger than the 
MJU-7A/B with 
more and larger 
residual materials, 
a flight body, and a 
weighted nose 

Deployment of MJU-39A/B or 
MJU-40A/B would result in 
heavy residual materials which 
could cause substantial damage. 
Limited testing over established 
munitions deployment areas on 
ranges would not be expected 
to adversely affect 
environmental resources on the 
ranges. 

MJU-68/B Test and 
combat. MTV 
flare encased in 
finned flight 
body; very 
limited training 

Carbon fiber 
10.5” flight body 
with weighted 
nose, sequencer 
assembly, piston, 
end cap/vibration 
damper 

1.5”x1.5”x10.5” 
Different shape 
compared to the 
MJU-7A/B with 
more residual 
materials, a flight 
body, and a 
weighted nose 

Deployment of MJU-68/B 
would result in heavy residual 
materials which could cause 
substantial damage. Limited 
testing over established 
munitions deployment areas on 
ranges would not be expected 
to adversely affect 
environmental resources on the 
ranges. 

MJU-71/B Test and 
combat flare 
with MTV 
components in 
a fin assembly 
and flight body; 
very limited 
training 

Flight body with a 
separate fin 
assembly, 
tungsten weighted 
nose with O ring, 
tape, nylon 
translating slider 
(similar to piston) 
sequencer 
assembly 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with more residual 
materials, a flight 
body, and a 
weighted nose 

Deployment of MJU-71/B 
would result in heavy residual 
materials which could cause 
substantial damage. Limited 
testing and very limited training 
over established munitions 
deployment areas on ranges 
would not be expected to 
adversely affect environmental 
resources on the ranges. 
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New Flare  Primary Use  Residual 
Materials 

Comparison with 
Legacy Flare 

Potential for Environmental 
Consequences  

MJU-76/B Test and 
combat finned 
body flare 
planned to 
replace 
MJU-68/B and 
MJU-71/B; 
very limited 
training 

Carbon fiber 
flight body, 
weighted tungsten 
end cap with 
rubber seal, S&I 
piston and igniter 
assembly, 
compression pad 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with smaller 
residual materials 
and a flight body 
with a weighted 
nose 

Deployment of MJU-76/B 
would result in heavy residual 
materials which could cause 
substantial damage. Limited 
testing and very limited training 
over established munitions 
deployment areas on ranges 
would not be expected to 
adversely affect environmental 
resources on the ranges. 

Spectral Decoys 
M211 Limited test 

decoy sealed to 
prevent 
pyrophoric foils 
from reacting 
with air; to be 
replaced by 
MJU-66/B 

Plastic piston, 
aluminum end 
cap, 1,500 to 
3.000 
0.75"x0.75"x 
0.00125" to 
0.00188" iron 
foils 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with two plastic 
pieces and 1,500 to 
3,000 very light 
and durable iron 
foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

XM219 Delayed 
opening test 
and combat 
decoy with two 
bundles of foils 

Plastic, acrylic or 
aluminum piston, 
2 plates, bundle 
spacer, sealed end 
cap, and payload 
separator; 
vibration film 
assembly and 
approximately 
3,500 
0.75”x0.75”x 
0.00125” iron 
foils 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with 6 plastic 
pieces and up to 
3,500 very light, 
and durable iron 
foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

MJU-50/B  
MJU-50A/B 

Training, test, 
and combat 
decoy; same as 
M211 with 
different foil 
payload mix 

Plastic piston, 
sealed aluminum 
end cap, and a 
0.5-inch diameter 
disc; 
approximately 
1,500 to 3,000 
0.75”x0.75”x 
0.00125” iron 
foils 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with two caps and 
up to 3,000 very 
light, and durable 
iron foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

MJU-51A/B Training, test, 
and combat 
decoy to be 
replaced by 
MJU-66B 

Crimped plastic 
end caps with O 
ring, (MJU-51/B 
has aluminum end 
cap), plastic 
piston, 0.5” disc, 
approximately 
1,600 
0.75”x1.75”x 
0.0025” iron foils 

1”x2”x8”  
Same size as the 
MJU-7A/B with 
two caps and up to 
1,600 very light, 
and durable iron 
foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  
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New Flare  Primary Use  Residual 
Materials 

Comparison with 
Legacy Flare 

Potential for Environmental 
Consequences  

MJU-52A/B Training, test, 
and combat 
decoy 

2.83"x0.375" 
plastic frame, 
payload tray, sail, 
heat seal, and 150 
0.75"x1.75"x 
0.00125 to 
0.00188" iron 
foils  

3”x2.5”x0.375” 
plastic cassette 
frame with 
multiple plastic 
pieces and 150 
very light, and 
durable iron foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

MJU-64/B Training, test, 
and combat 
decoy; same as 
M211 with 
different foil 
payload mix 
and end cap 

Plastic sealed and 
crimped end cap 
with O ring, 
piston, 0.5” 
diameter disc, 
approximately 
2,000 
0.75”x0.75”x 
0.002” iron foils 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with two caps and 
2,000 very light, 
and durable iron 
foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

MJU-66/B Training, test, 
and combat 
decoy; same as 
M211 with 
different foil 
payload mix 
and end cap 

Plastic sealed and 
crimped end cap 
with O ring, 
piston, 0.5” 
diameter disc, 
approximately 
2,000 
0.75”x0.75”x 
0.002” iron foils 

1”x1”x8”  
One-half the size 
of the MJU-7A/B 
with two caps and 
2,000 very light, 
and durable iron 
foils 

Durable, light, long-lasting 
foils can drift for miles from 
the deploying aircraft. See 
individual resource sections 
below for a discussion of 
potential impacts.  

Key: “ = inch; MTV = magnesium, Teflon, and Viton; NEPA = National Environmental Policy Act; S&I = Safe and Ignition 

3.1.1.2.1 New Chaff 

As identified in Table 3.1-3, there are two new chaff items. RR-198/AL is delayed opening combat 
chaff that has durable plastic Kapton wrapping materials and which is used in very limited 
quantities for testing and minimal training (see Table 2.3-1) over land ranges only and not over 
marine environments. The new RR-198/AL is comparable to previously analyzed RR-196/AL, and 
both are used for testing and very limited training over land ranges only. The new RR-199/AL 
chaff is delayed opening training chaff made with biodegradable parchment paper wrapping 
materials comparable to previously analyzed RR-196(T-1)/AL chaff. Both the new RR-199/AL 
and legacy RR-196(T-1)/AL chaff with parchment paper wrapping would be used for training (see 
Table 2.3-1). 

3.1.1.2.2 New MTV, Standard Spectral, and Thrusted Flares  

The new MTV, standard spectral, and thrusted flares listed in Table 3.1-4 are described in detail 
in Sections 7.3 through 7.5 of the Supplemental Report Update, included as Appendix A. The new 
MTV flares are comparable to legacy flares and, in some cases, have smaller or fewer components 
that fall to the ground as residual materials. Standard spectral flares are primarily combat flares; 
those with a weighted nose would be used for testing and very limited training over ranges 
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approved for deploying live or inert munitions. Thrusted flares are combat flares primarily used 
during testing, with very limited training use over ranges suitable for munitions deployment. 
Thrusted flares can be an MTV flare or a standard spectral flare encased in a light body and fitted 
with aerodynamic fins, designed to use the magnesium flare as a fuel to propel it.  

3.1.1.2.3 Spectral Decoys 

The new spectral decoys listed in Table 3.1-4 are described in detail in Section 7.6 of the 
Supplemental Report Update, included as Appendix A. Spectral decoys present a pyrophoric IR 
signature that is different from that of the three types of pyrotechnic flares described above. The 
magnesium pellets in MTV, standard spectral, and thrusted flares all combust to create an IR 
signature that interferes with the specific IR missile’s seeker head. Spectral decoys are not 
pyrotechnic flares but are decoys with payloads comprised of thin iron foils with chemical 
pyrophoric coatings that oxidize when exposed to air, rather than a block of magnesium (see  
Figure 1.2-2). A spectral decoy is deployed by an electrical pulse passing through the 
countermeasure dispenser system to the impulse cartridge, which generates gasses and pushes the 
piston. The sealed end cap then releases, and the decoy assembly of pyrophoric coated foils is 
ejected from the aluminum case. When exposed to air, the thin foils react with the air to rapidly 
oxidize, generating an IR signature. After the reaction is completed, the oxidized foils, end cap, 
and piston fall to the ground. The foil oxidization generates heat of approximately 700 °F to  
1,500 °F for a few seconds. The iron foils reach ambient temperature before they have drifted 
approximately 500 feet. The foils, which can be approximately 0.75 inches by 0.75 inches by 
0.00125 inches or thicker, can be stacked in groups, and the total number of coated iron foils in a 
standard-size (1-inch by 1-inch by 8-inch) aluminum case varies from 1,500 to 3,000 foils. 

Appendix A, Section 7.6.4.8, explains that after a spectral decoy is deployed the light foils are 
distributed by the wind in a manner similar to chaff. Foils deployed at 2,000 feet AGL in a 5-miles 
per hour (mph) wind would have a forward momentum based on the aircraft speed that, in the case 
of an aircraft flying at 500 mph, could result in the foils reaching the surface in an ellipse 
approximately 0.22 miles wide and 0.33 miles long (approximately 38 acres) some distance from 
the deployment point. A typical rapid deployment of 3 spectral decoys with a total of 6,000 foils 
is calculated to result in an estimated 159 foils per acre distributed within a 38-acre ellipse. 
Deployment of spectral decoys at different altitudes and different wind speeds would result in 
different concentrations of foils. For example, 3 spectral decoys deployed in a 25-mph wind at 
30,000 feet AGL are calculated to result in 6,000 foils being distributed over nearly 1 million acres 
and have a concentration of 1 foil per 100 acres. Different combinations of spectral decoy numbers, 
deployment altitudes, and wind speeds are presented in Appendix A, Section 7.6.4.8.  

As of 2022, there have not been extensive laboratory tests or controlled experiment studies of 
spectral decoy iron foils comparable to those performed on chaff to ascertain how the foils behave 
in the air after deployment or after landing on the ground or how long they take to corrode to the 
point they are no longer visible to the casual observer. In order to have some indication of what 
would happen to the residual foils after spectral decoy deployment, a simple wind drift test and an 
informal 3-month weathering test were performed to inform the environmental impact analysis. 
The methodology of the tests and results are discussed in the Supplemental Report Update, 
included as Appendix A and are summarized in the environmental impact analyses below, as 
applicable. The 3-month weathering test found that spent foils on the surface in an arid setting 
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were blown by wind to settle on the downwind side of a 2-inch change in the surface height and 
showed little deterioration after 3 months; they displayed minor rusting around the edges but did 
not lose their shape or become brittle. Foils that were dropped on grasses became enmeshed in the 
grasses and did not descend to the soil, and when exposed to two showers weekly, displayed rust 
on the edges, became more fragile than foils in an arid environment, and started to break down 
into smaller iron pieces in the 3-month test. Results of the wind drift test confirmed assumptions 
that the foils from a spectral decoy would disperse over a larger area and farther from the point of 
release as the altitude of deployment and the wind speed at the time of deployment increase (see 
Appendix A, Section 7.6.4.8). 

3.2 SAFETY  

3.2.1 Affected Environment 

The affected environment for safety under the Proposed Action includes the area underlying the 
DAF training airspace where defensive countermeasure use is approved (Figure 1.2-3).  
Table 3.2-1 summarizes the affected environment for safety under the representative DAF training 
airspaces for this programmatic analysis, which is introduced in Table 1.6-1 and Table 3.1-1. The 
affected environment for safety is described by summarizing extracted quotes from the relevant 
NEPA documents that are incorporated by reference and listed in Table 3.1-1 for all the 
representative environmental settings. 

Table 3.2-1. Safety Affected Environment - NEPA Document Section References Pertaining to the 
Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, Alaska 

Safety Affected Environment, Section 3.13.1 (DAF and Army, 2013) 
“Chaff and defensive flares are managed as ordnance. Chaff and flares are 
authorized … in existing MOAs and ATCAAs. Use is governed by detailed 
operating procedures to ensure safety. Air Force altitude restrictions for flare 
use in Alaskan airspace are above 5,000 feet AGL from June through 
September and above 2,000 feet AGL for the rest of the year. These altitude 
restrictions substantially reduce any risk of a fire from training with 
defensive flares.” 

Woodlands Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for safety (DAF, 2020). 

Woodlands PRTC, Ellsworth 
AFB, South 
Dakota 

Safety Affected Environment, Section 4.1.3.1, Appendices C & D (DAF, 
2014) 
“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 [airspace].”  

Woodlands Moody AFB, 
Georgia 

Safety Affected Environment, Section 3.4.4.2 (DAF, 2023) 
“Current annual chaff and flare use in the Moody Airspace Complex is … 
8,780 chaff and 10,000 flares [annually].”  

Woodlands Shaw AFB, 
South Carolina 

Safety Affected Environment, Section 3.3.3 (DAF, 2010) 
“Chaff and defensive flares are managed as ordnance. Flares and chaff are 
authorized for use in the existing MOAs and on Poinsett ECR. Use is 
governed by detailed operating procedures to ensure safety. Chaff used in 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

the existing Shaw AFB airspace is specifically designed to not interfere with 
FAA [Federal Aviation Administration] radars.” 
“Flare use in Shaw AFB-managed airspace is governed by a minimum 
release altitude restriction of 5,000 feet MSL (approximately 4,500 AGL).” 
“Flares may be deployed at lower altitudes above Poinsett ECR and in 
offshore Warning Areas.” 

Desert and Arid 
Regions  

Holloman AFB, 
New Mexico 

Safety Affected Environment, Section 4.3.2.1 (DAF, 2011b) 
“Flare use in Holloman AFB-managed airspace has a minimum release 
altitude of 5,000 feet MSL (approximately 4,500 AGL).” “Flares may be 
deployed at lower altitudes above Oscura, Rio, and/or Centennial Ranges 
[and] may be dropped from a minimum altitude of 2,000 feet AGL within 
WSMR airspace. The minimum release altitude over Red Rio and Oscura 
Bombing Ranges is 500 feet AGL. Flares may not be deployed in WSMR 
airspace during very high or extreme fire danger conditions to limit the 
potential for a flare fire incident.” 

Desert and Arid 
Regions  

Holloman AFB, 
New Mexico 

Safety Affected Environment, Section 3.10.2.3 (DAF, 2021) 
“Defensive flares typically burn out in 3.5 to 5 seconds, during which time 
the flare will fall between 200 and 400 feet…. The best way to reduce the 
risk of fires caused by flares is to establish and enforce minimum altitudes 
for flare release. ...the minimum altitude for flare release would be 2,000 
feet AGL which would result in flare burnout by 1,600 feet AGL.” 
“Holloman AFB restricts flare use during “Very High” or “Extreme” fire 
danger and this restriction…” “In addition to restricting flare use during 
times of elevated fire danger, flares may not be dropped below an altitude of 
2,000 feet AGL within the existing or proposed airspace. This ensures that 
the flare has had ample time to exhaust itself and further prevents the 
chances of fires from flare use. There have been no reported flare caused 
fires beneath the MOAs or ATCAAs as a result of Holloman AFB pilot 
training.” 

Desert and Arid 
Regions  

Hill AFB, Utah Safety Affected Environment, Section 3.3.1 (DAF, 2000) 
“Historic mishaps involving chaff systems have occurred.” “From January 
1983 through February 1993… there were 53 [High Accident Potential] 
occurrences” “None of the recorded mishaps resulted in significant damage 
to aircraft.”  
“Dud flares pose several safety concerns. If flares are ejected from the 
aircraft and do not ignite, or ignite and burn improperly, risks may arise 
from accidental ignition on the ground, improper handling, or the possibility 
of striking a person on the ground.” “No incidences of injuries from falling 
flares or debris have ever been recorded.” 

Agricultural PRTC, Ellsworth 
AFB, South 
Dakota 

Safety Resource Affected Environment, Section 4.1.3.1, Appendices C & 
D (DAF, 2014) 
Safety issues are not specifically identified as occurring in agricultural areas 
in the prior NEPA documents; please see the PRTC Ellsworth AFB 
Woodlands row of this table for a summary description of safety issues, 
some of which could be in or near an agricultural environment. 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Oceans Hickam AFB, 
Hawaii 

Safety Affected Environment, Section 3.3.3.2 Appendices A & B (DAF, 
2007) 
“Ordnance are handled and stored in accordance with Air Force explosive 
safety directives (AFI [Air Force Instruction] 91-201), and all maintenance 
is carried out by trained, qualified personnel using Air Force approved 
technical procedures.” 
“System malfunctions or material failures could result in either an accidental 
release of ordnance or the release of a dud component that fails to operate 
properly. Studies have shown that the probability of such an accidental 
release occurring, the probability of it occurring where person or property 
could be affected, and the possibility of injury to a person or damage to 
property on the ground is so infinitesimally small that the risk associated 
with the occurrence can be essentially discounted” 

Oceans Tyndall AFB, 
Florida 

Safety Affected Environment, Section 3.4.2 (DAF, 2020) 
Chaff and flare use was not discussed in the affected environment for safety. 

Wetlands  Holloman AFB, 
New Mexico 

Safety Affected Environment, Section 4.3.2.1 (DAF, 2011b) 
Safety issues are not specifically identified as occurring in wetland areas in 
the prior NEPA documents; please see the Holloman AFB Desert and Arid 
Regions row of this table for a summary description of safety issues, some 
of which could be in or near a wetlands environment. 

Wetlands Hill AFB, Utah Safety Affected Environment, Section 3.3.1 (DAF, 2000) 
Safety issues are not specifically identified as occurring in Wetlands in the 
prior NEPA documents; please see the Hill AFB Desert and Arid Regions 
row of this table for a summary description of safety issues, some of which 
could be in or near a Wetlands environment. 

Grasslands PRTC, Ellsworth 
AFB, South 
Dakota 

Safety Affected Environment, Section 4.1.3.1, Appendices C & D (DAF, 
2014) 
Safety issues are not specifically identified as occurring in Grasslands in the 
prior NEPA documents; please see the PRTC, Ellsworth AFB Woodlands 
row of this table for a summary description of safety issues, some of which 
could be in or near a Grasslands environment.  

Key: AFB = Air Force Base; AGL = above ground level; ATCAA = Air Traffic Control Assigned Airspace; ECR = Electronic 
Combat Range; MOA = Military Operations Area; MSL = mean sea level; NEPA = National Environmental Policy Act; 
PRTC = Powder River Training Complex; UTTR = Utah Test and Training Range; WSMR = White Sands Missile Range 

3.2.2 Environmental Consequences of the Proposed Action 

3.2.2.1 Continued Use of Legacy Defensive Countermeasure Items  

The deployment of legacy chaff and flares in DAF training airspace, as described above, results in 
the determination of no significant impacts to ground, explosive, and flight safety in DAF training 
airspaces, as summarized from prior NEPA documentation (incorporated by reference and listed 
in Table 3.1-1) in Table 3.2-2. The table summarizes the environmental consequences from 
deploying legacy defensive countermeasures in the different environmental settings where the 
DAF conducts testing and training. The overall summary from the existing environmental 
documents is that the continued use of legacy chaff and flares results in residual materials falling 
to the ground in a dispersed fashion, posing very low risk of striking a person or animal. 
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Additionally, DAF regulations and procedures, including establishing altitude restrictions on flare 
deployment, reduce the risk for starting wildland fires from burning flares. 

Table 3.2-2. Safety Environmental Consequences - NEPA Document Section References 
Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska 

Safety Environmental Consequences, Section 3.1.3.3.1 (DAF and Army, 
2013) 
“The proposed use of chaff in the MOAs results in small plastic, nylon, and 
aluminum-coated Mylar pieces falling to the ground. With flares, residual 
materials are also generally light with a high surface-to-weight ratio…” 
“This results in essentially no likelihood of a flare end cap, piston, or 
wrapper causing injury in the highly unlikely event residual material from 
a flare struck a person or an animal.” 
“The only exception could be the flare safe and initiation device, which 
falls with the force of a medium -sized hailstone.” “it is extremely unlikely 
that anyone would be struck with the force of a medium-sized hailstone as 
a result of existing or proposed training with flares in the airspace.” 
“The use of defensive flares in the MOAs may also be expected to have 
impacts associated with the potential for starting wildland fires from 
burning flares.” “Three primary management actions are used to prevent 
wildfires. First, a fire danger rating system is used to reduce the likelihood 
of a fire by limiting military activities. Certain military activities are 
restricted when thresholds of wildfire risk are reached. Second, wildfire 
danger is reduced through the removal of accumulated fuels.… Third, an 
Initial Attack Response Team remains available during military training 
activities during high and extreme fire danger to provide a rapid initial 
response to wildfires in the area.” “Therefore, the use of chaff and flares 
would result in no significant impacts to ground safety.” 

Woodlands Tyndall AFB, 
Florida 

Safety Environmental Consequences, Sections 4.3.2, 4.5.2.2 (DAF, 
2020) 
“The 325 MXS would support contract ADAIR daily training operations 
with the maintenance and delivery of countermeasure chaff and flares. This 
support would be provided by trained and certified personnel following Air 
Force safety guidance and technical orders. Trained and certified contract 
ADAIR personnel would be responsible for the loading and unloading of 
countermeasures on contract ADAIR aircraft and would follow approved 
safety measures outlined in the Performance Work Statement.”  
“The loading and unloading of countermeasure chaff and flares would 
occur on the aircraft parking ramp. The proposed ramp area for contract 
ADAIR aircraft is authorized for chaff and flare operations (Hazard Class 
1.3) in accordance with AFMAN [Air Force Manual] 91-201 para 12.47.2 
and 12.47.3. No significant impacts on explosive safety are anticipated to 
occur under the Proposed Action provided contract ADAIR personnel are 
trained and all applicable safety guidelines are implemented.” 
“The potential of being struck by debris, or by a dud flare, given … such a 
large area over Eglin E and Rose Hill MOAs… is remote.” 

Woodlands Powder River 
Training 
Complex 
(PRTC), 
Ellsworth AFB, 
South Dakota 

Safety Environmental Consequences, Section 4.3.3.1.3; Appendices C 
& D, 3.13.1 (DAF, 2014) 
Safety effects are not specifically identified as occurring in Woodlands in 
the PRTC Environmental Impact Statement. 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Woodlands Moody AFB, 
Georgia 

Safety Environmental Consequences, Section 3.4.4.2 (DAF, 2023) 
“Flares would be employed in all of the proposed new low-altitude 
MOAs….” “… there would be an introduced risk in areas where there is 
currently no risk of wildland fires from flares. Because the occurrence of 
wildfire associated with flares is inherently low, the use of flares would be 
limited to altitudes above 2,000 feet AGL, the use of flares is suspended 
when conditions are conducive to wildfires (i.e., drought periods), and 
Moody AFB has never had a fire caused by flares and has never had a fire 
outside a training area on the installation, the increase in risk would be 
negligible.” 

Woodlands Shaw AFB, 
South Carolina 

Safety Environmental Consequences, Section 3.3.3.1 (DAF, 2010) 
“Use of Multi Jettison Unit (MJU)-7 A/B flares and M-206 flares in the 
MOA/ATCAA [Air Traffic Control Assigned Airspace] airspace would 
continue …with 20 FW established minimum release altitudes of 5,000 
feet MSL [mean sea level] … Considering the short burn-time of the flare 
(approximately 3.5 to 5 seconds), all combustible material is consumed 
approximately 400 feet from the release altitude. This provides a margin of 
safety of approximately 4,000 feet and ensures that no burning material 
from a functioning flare contacts the ground.” 
“Residual components of the M-206 and MJU-7 A/B flares fall to the 
ground following the ignition/ejection process.… The MJU-7 A/B S&I 
device … Could result in a bruise-like injury similar to that of a large 
hailstone if it struck an unprotected person.… The S&I would not be 
expected to damage a structure. An S&I impact could cause a cosmetic 
dent to a vehicle. A strike to the windshield of a moving vehicle could 
result in an impact comparable to a small stone kicked up by a truck tire.… 
“These residual materials which are currently deposited on the ground 
under the airspace are not expected to be a safety risk.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Safety Environmental Consequences, Section 4.3.2.1 (DAF, 2011b) 
“The composition of chaff is similar to those components found in the 
Earth’s crust, and do not present health or safety risks to humans or 
animals.” 
“A flare failure can occur if a flare does not ignite and remains in the 
aircraft, does not burn the prescribed duration or temperature, is ignited but 
is not dispersed, or does not ignite after ejection (a dud flare). Historically, 
range clean-up where flare use is intensive in a relatively constrained 
geographic area (such as Melrose Range in New Mexico and the Utah Test 
and Training Range) indicates that of all flares expended only an estimated 
0.01 percent were actually found on the ground as duds.” “…overall 
reliability data indicates that approximately two dud flares per year could 
impact the ground under the airspace.” “Holloman AFB provides 
instructions to fire departments and other organizations on how to identify 
a dud flare and who to contact at Holloman AFB if a suspected dud flare is 
found.”  
“The likelihood of a person being struck by flare parts is remote given the 
large size of airspace, the small area occupied by individuals, and the 
relatively low density of persons in the area, but, anyone incurring damage 
or injury that results from Holloman AFB training activities should contact 
Holloman AFB directly to inquire about the Air Force damage claims 
process.” 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Safety Environmental Consequences, Sections 2.8.1.2, 4.10.1.3 (DAF, 
2021) 
“Safety issues for people underneath or immediately adjacent to the 
[airspace] would stem from the probability of chaff residual material 
striking an individual on the ground.” “…there have been no reports of any 
person being injured from falling chaff residual material.” 
“If an [flare] end cap struck a person on the ground, the momentum 
generated would be far below that required to cause serious injury.” 
“…wide distribution of the residual materials would make the probability 
of these materials impacting a person on the ground extremely unlikely. 
Therefore, safety risks related to residual flare material would be 
negligible.” 

Desert and 
Arid Regions  

Hill AFB, Utah Safety Environmental Consequences, Section 3.3.1 (DAF, 2000) 
“There is little safety risk to aircrews, aircraft, or the public anticipated 
from the use of chaff. There is no safety risk as a result of falling chaff 
debris.”  
The 1997 ACC Report concluded that it would be reasonable to consider 
flare reliability to be at least 99 percent, although it is probably higher [see 
Appendix A for an updated reliability discussion]. Most safety risks 
associated with flare use are either low in probability or manageable 
through corrective action. Civilian impacts are minimal or nonexistent. The 
relatively low number of incidents involving aircraft indicate that there is a 
minimal risk to aircrews, aircraft, and the public from an aircraft Mishap 
being caused by a malfunction involving flares or the flare dispensing 
system. 

Agricultural PRTC, 
Ellsworth AFB, 
South Dakota 

Safety Environmental Consequences, Section 4.3.3.1.3 (DAF, 2014) 
“The Safe & Initiation device … 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.”  

Ocean Hickam AFB, 
Hawaii 

Safety Environmental Consequences, Section 3.3.3.2 Appendices A & 
B (DAF, 2007) 
“Chaff and flares would continue to be expended in the overwater training 
airspace…. The same safety procedures for handling chaff and flares 
currently enforced would continue in effect. Implementation of the 
Proposed Action would not result in adverse impacts to safety.” 

Ocean Tyndall AFB, 
Florida 

Safety Environmental Consequences, Sections 4.3.2, 4.5.2.2 (DAF, 
2020) 
“The potential of being struck by debris, or by a dud flare, given the small 
increase in chaff and flare use in such a large area over … the Gulf of 
Mexico is remote” 

Wetlands  Holloman AFB, 
New Mexico 

Safety Environmental Consequences, Sections 2.8.1.2, 4.10.1.3 (DAF, 
2021) 
Safety effects are not specifically identified as occurring in Wetlands in the 
prior NEPA documents; please see the Holloman AFB Desert and Arid 
Regions row of this table for a summary analysis of safety effects, some of 
which could be in or near a Wetlands environment.  
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Environmental 
Setting 

Representative 
Airspace 
Location 

Safety Section References for NEPA Documents in Table 3.1-1 

Wetlands Hill AFB, Utah Safety Environmental Consequences, Section 3.3.1 (DAF, 2000) 
Safety effects are not specifically identified as occurring in Wetlands in the 
prior NEPA documents; please see the Hill AFB Desert and Arid Regions 
row of this table for a summary analysis of safety effects, some of which 
could be in or near a Wetlands environment. 

Grasslands PRTC, 
Ellsworth AFB, 
South Dakota 

Safety Environmental Consequences, Section 4.3.3.1.3, Appendices C 
& D (DAF, 2014) 
Safety effects are not specifically identified as occurring in Grasslands in 
the prior NEPA documents; please see the PRTC, Ellsworth AFB 
Agricultural row of this table for a summary analysis of safety effects, 
some of which could be in or near a Grasslands environment.  

Key: ACC = Air Combat Command; ADAIR = adversary air; AFB = Air Force Base; MOA = Military Operations Area; 
NEPA = National Environmental Policy Act; PRTC = Powder River Training Complex; S&I = Safe and Initiation; UTTR = Utah 
Test and Training Range 

3.2.2.1.1 Chaff 

Potential impacts to safety from the use of the legacy chaff items identified in  
Table 3.1-2 could result from chaff residual materials striking persons or property and have been 
addressed in the prior NEPA documents identified in Table 3.2-1. These extremely low probability 
events would not be anticipated to result in significant environmental impacts. 

3.2.2.1.2 Flares 

Potential impacts to safety from the use of the legacy flare items identified in Table 3.1-2 could 
result from wildfires from flare deployment and flare residual materials striking persons or 
property and have been addressed in the prior NEPA documents identified in Table 3.2-1. The 
types of flares deployed and the adopted management strategies for use of flares in the airspaces 
are primarily related to altitude restrictions for deployment and ensure complete consumption of 
the flare before contact with the ground surface. Training with defensive countermeasures over 
DAF-owned lands when there is fire risk would occur at or greater than 500 feet AGL or down to 
the aircraft minimum operating altitude if there is no fire hazard (AFI 11-214). Training with 
defensive countermeasures over non-DAF-owned lands (e.g., tribal, federal, private, etc.) would 
occur at over 2,000 feet AGL, unless a higher altitude is specified in range regulations (AFI 
11-214). Fire risk conditions can determine whether flare use would be limited to above a specific 
altitude or discontinued. As an example, the Holloman AFB EIS (DAF, 2021) specifies that 
“during periods of ‘High’ fire danger, aircraft would not use flares below 18,000 feet [mean sea 
level] MSL.” Furthermore, the risk of potential for injury or damage to personnel or property 
beneath the training airspace from residual materials striking a person on the ground has been 
found to have an extremely low probability. The conclusion of effects to safety resources is that 
legacy flares and residual materials from their deployment would not result in significant impacts 
to safety under the DAF airspace. 
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3.2.2.2 Use of New Defensive Countermeasure Items 

3.2.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from the proposed training 
and testing use of the new chaff items as described in Table 2.3-1 would be expected to result in 
no significant safety impacts, similar to the comparable legacy chaff items summarized in  
Table 3.2-2.  

3.2.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares that have not been previously 
evaluated in existing environmental documents. Table 3.1-4 compares the new flares with legacy 
flare components based on the technical description/analysis of the items included in Appendix A. 
The new MTV flares are comparable to legacy flares and would have no significant safety impacts, 
as with the comparable legacy flares summarized in Table 3.1-4 and Table 3.2-2. Standard spectral 
flares are primarily combat flares with a weighted nose and would be used for testing and very 
limited training over ranges approved for deploying live or inert munitions. The limited use of 
standard spectral flares would be expected to have no significant environmental effects to safety 
resources. Thrusted flares are combat flares; their use during testing and limited training over 
ranges suitable for munitions deployment would be expected to have no significant environmental 
effects to safety.  

The risk of fire from the deployment of countermeasure flares remains the same as analyzed in 
prior NEPA documents, as identified in Table 3.2-1. The primary fire risk from a defensive flare 
is where one were deployed at too low an altitude and reached combustible material on the surface 
while still burning. A defensive flare is designed to burn out within approximately 500 feet of 
deployment. DAF regulations reduce the risk of too-low deployment of a flare by establishing 
altitude restrictions on flare deployment in AFI 11-214. In training areas over 
non-government-owned or -controlled property, the minimum flare deployment altitude is 
2,000 feet AGL unless specified otherwise in governing regulations. Defensive flares are permitted 
to be deployed down to 500 feet AGL over DAF-owned or -controlled property if there is a fire 
hazard, or down to the aircraft minimum operating altitude if there is no fire hazard, unless a higher 
altitude is specified in range regulations (AFI 11-214). On active military ranges, firebreaks reduce 
the risk of fires spreading off the range, although windblown flames can move very rapidly and 
jump firebreaks. Additional restrictions on flare use based on fire conditions may be established 
by MAJCOM policy, the Base Commander, or the airspace manager to reduce the risk of 
flare-caused fires. Human error is still possible, and the risk is that, under intense combat-like 
training conditions, a pilot could inadvertently deploy a flare at too low an altitude (e.g., below 
that prescribed) during changes in aircraft altitude and/or over rapidly changing terrain. 

There is a minor risk of a fire being caused by a dud flare (a flare that did not ignite on being 
ejected from the aircraft) striking a hard rock surface upon landing and causing a spark and 
igniting. There is one known and one suspected instance of a dud flare starting a fire in this manner. 
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However, the potential for a dud flare landing on the surface is very small (calculated in  
Appendix A as 0.004 [0.4 percent] of all flares deployed annually), and the potential for a dud flare 
striking a hard surface at a specific angle and igniting is much smaller. The primary way to ensure 
that flares do not reach combustible materials on the surface is the establishment and strict 
adherence to deployment altitude restrictions, which would result in very few, if any, 
countermeasure flare-caused fires. The environmental consequences from use of the new flares as 
described in Table 3.1-4 would be expected to result in no significant safety impacts. 

3.2.2.2.3 Spectral Decoys 

As described in Section 7.6 of the Supplemental Report Update (Appendix A), each decoy deploys 
from 1,500 to 3,000 iron foils, which measure either 0.75 by 1.75 by 0.00125 inches or 0.75 by 
0.75 by 0.00125 inches thick. Similar to chaff fibers, these extremely light foils would be dispersed 
by atmospheric conditions over a wide region, depending on the altitude of deployment, thus 
reducing the potential for the foils or residual decoy materials to cause personal or property damage 
upon impact. As described in Section 3.1.1.2.3, there is no injury or property damage risk 
associated with the use of spectral decoys, because the method of deployment of a spectral decoy 
precludes the possibility of a dud decoy ejecting from the aircraft and falling to the ground. The 
iron foil oxidization generates heat of approximately 700 °F to 1,500 °F for a few seconds, which 
is a lower temperature than MTV or other flares. The foils reach ambient temperature before they 
have drifted for approximately 500 feet, and the risk of causing a wildland fire is less than a 
standard MTV flare. DAF munitions maintenance personnel would need to be trained to handle 
these new countermeasures to ensure that proper explosive safety standards are followed. 
Deployment of spectral decoys would be expected to have no significant impacts to safety.  

3.2.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through  
Table 2.3-5, in currently approved airspace. Training with legacy chaff has incorporated 
management strategies to reduce the potential for environmental effects, such as interference with 
FAA radar. Training with legacy flares has incorporated specifications on the altitudes for flare 
deployment and management strategies limiting or stopping the use of flares when warranted by 
airspace fire conditions. With continued adherence to the current management strategies for their 
use, there would be no significant impacts to safety from legacy chaff and flare use, as described 
in Section 3.2.2.1. 

3.3 AIR QUALITY  

3.3.1 Affected Environment 

The affected environment for criteria pollutant emissions under the Proposed Action includes the 
area underlying the DAF training airspace where defensive countermeasure use is approved 
(Figure 1.2-3). Table 3.3-1 summarizes the air quality affected environment under the 
representative DAF training airspaces for this programmatic analysis, which is introduced in  
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Table 1.6-1 and Table 3.1-1. The air quality affected environment is described by summarizing 
extracted quotes from the relevant NEPA documents that are incorporated by reference and listed 
in Table 3.1-1 for all the representative environmental settings. For some of the NEPA documents, 
the training use with chaff and flares was not analyzed for air quality; therefore, no affected 
environment information from those documents is presented, as noted in Table 3.3-1. 

Table 3.3-1. Air Quality Affected Environment - NEPA Document Section References Pertaining 
to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Air Quality Section References for NEPA Documents in Table 3.1-1  

Woodlands Joint Pacific 
Alaska Range 
Complex, Alaska 

Air Quality Affected Environment, Section 3.1.4.1, 3.3.4.1 (DAF and 
Army, 2013) 
“The … [airspace is over] four adjacent [Alaska] boroughs and census 
areas: Denali, Matanuska-Susitna, Southeast Fairbanks, and Valdez-
Cordova … [which] are all in attainment of the National Ambient Air 
Quality Standards (NAAQS)” 

Woodlands Tyndall AFB, 
Florida 

Air Quality Affected Environment, Section 3.5.1 (DAF, 2020) 
“Tyndall AFB and the nearby MOAs (Eglin E, Tyndall E, B, and C/H) 
are located in an attainment area for all criteria pollutants …. Counties 
bordering W-151 and W-470 are also in attainment for all criteria 
pollutants.” 

Woodlands Moody AFB, 
Georgia 

Chaff and flare use was not analyzed for air quality (DAF, 2023). 

Woodlands Shaw AFB, South 
Carolina 

Air Quality Affected Environment, Section 3.4.2 (DAF, 2010) 
“[The area under the airspace] is designated attainment for all criteria 
pollutants.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico  

Air Quality Affected Environment, Section 3.4.2 (DAF, 2021) 
“The areas [under the airspace] … are in attainment for all criteria 
pollutants…. A small portion of Grant County…. [and a] small portion 
of … Greenlee County in Arizona [were] maintenance areas for SO2 … 
due to emissions from copper smelting operations that are no longer 
operational.” “[Proximate] National Parks and Wilderness Areas are 
categorized as Class I Areas … protected from impairment of visibility 
resulting from manmade air pollution.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico  

Chaff and flare use was not analyzed for air quality (DAF, 2011b). 

Desert and 
Arid Regions 

Hill AFB, Utah Air Quality Affected Environment, Section 3.3.2 (DAF, 2000) 
“All of the counties underlying the UTTR are in attainment for all 
criteria pollutants…” 

Agricultural 
Areas  

Shaw AFB, South 
Carolina 

Air Quality Affected Environment, Section 3.4.2 (DAF, 2010) 
“[The area under the airspace] is designated attainment for all criteria 
pollutants.” 

Oceans  Tyndall AFB, 
Florida 

Air Quality was not analyzed for the Warning Areas over the Gulf of 
Mexico (DAF, 2020).  

Oceans Hickam AFB, 
Hawaii 

Air Quality was not analyzed for the Warning Areas over the Pacific 
Ocean (DAF, 2007). 

Wetlands Shaw AFB, South 
Carolina 

Air Quality Affected Environment, Section 3.4.2 (DAF, 2010) 
“[The area under the airspace] is designated attainment for all criteria 
pollutants.” 

Grasslands 
 

Powder River 
Training 
Complex, 

Air Quality Affected Environment, Section 3.4.3 (DAF, 2014) 
“Most of the [rural areas under the airspace] … are considered as 
unclassified … [or] attain all national and state ambient air quality 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Air Quality Section References for NEPA Documents in Table 3.1-1  

Ellsworth AFB, 
South Dakota 

standards. Lame Deer, MT, [under the airspace], is nonattainment for 
PM10…. Outside the airspace [a portion of] Yellowstone County, MT is 
nonattainment for SO2 and [a] portion of Sheridan County, WY is 
nonattainment for PM10.” 

Key: AFB = Air Force Base; MOA = Military Operations Area; NEPA = National Environmental Policy Act; PM10 = particulate 
matter with a diameter of 10 micrometers or less; SO2 = sulfur dioxide; UTTR = Utah Test and Training Range 

3.3.2 Environmental Consequences of the Proposed Action 

3.3.2.1 Continued Use of Legacy Defensive Countermeasure Items  

Table 3.3-2 summarizes the environmental consequences from deploying legacy defensive 
countermeasures in the different environmental settings where the DAF conducts testing and 
training. The environmental consequences column quotes or draws from prior NEPA documents 
incorporated by reference (listed in Table 3.1-1) with analysis of deployment of legacy chaff and 
flares in the representative environmental settings. The overall summary from the existing 
environmental documents is that legacy chaff and flare use does not generate sufficient emissions 
to adversely affect air quality within or beneath DAF training airspaces. 

Table 3.3-2. Air Quality Environmental Consequences - NEPA Document Section References 
Pertaining to the Representative Training Airspace 

Environmental 
Setting 

Representative 
Airspace 
Location 

Air Quality Section References for NEPA Documents in Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska 

Air Quality Environmental Consequences, Section 3.1.4.3 (DAF and 
Army, 2013) 
The air quality impacts of chaff were evaluated by the Air Force… “[and] 
the study concluded that …although some fibers may fracture during 
ejection, … this fracturing does not release particulate matter (Air Force 
1997-2).… The use of chaff … would not result in significant adverse air 
quality impacts.” 

Woodlands Tyndall AFB, 
Florida 

Air Quality Environmental Consequences, Section 4.4.2 (DAF, 2020) 
“The deployment of chaff would not contribute to an exceedance of the 
NAAQS [National Ambient Air Quality Standards] … Emission from 
M206 Countermeasure Flares were estimated [and] no significant short-
term or long-term effects to air quality would be expected [from flares]…”  

Woodlands Moody AFB, 
Georgia 

Chaff and flare use was not analyzed for air quality (DAF, 2023).  

Woodlands Shaw AFB, 
South Carolina 

Air Quality Environmental Consequences, Section 3.4.3.1 (DAF, 2010) 
“Training chaff and flares, used exclusively at altitudes greater than 4,500 
feet AGL … are not expected to affect the air quality at ground level nor 
within the mixing layer of the atmosphere below 3,000 feet AGL…. [There 
would be no effect]” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Air Quality Environmental Consequences, Section 4.4.1 (DAF, 2021) 
 “To provide the most conservative estimate for air quality impacts, the 
total number of flares was estimated to be released between 2,000 and 



Programmatic EA for Testing and Training with Defensive Countermeasures 

Table 3.3-2. Air Quality Environmental Consequences - NEPA Document Section References 
Pertaining to the Representative Training Airspace (continued) 

Final Programmatic EA 3-23 

Environmental 
Setting 

Representative 
Airspace 
Location 

Air Quality Section References for NEPA Documents in Table 3.1-1 

3,000 feet AGL…. [Even under this extremely conservative assumption] 
the proposed net increases for all pollutants would be less than significant.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Chaff and flare use was not analyzed for air quality (DAF, 2011b).  

Desert and 
Arid Regions  

Hill AFB, Utah Air Quality Environmental Consequences, Section 3.3.2 (DAF, 2000) 
“The potential for release of hazardous air pollutants is not an issue with 
chaff deployment … chaff dipoles settle to the ground quickly and … 
would not impact [air quality standards] … No significant adverse impacts 
to air quality would be expected as a result of … chaff deployment 
throughout the entire UTTR …. [Fewer than 40 thousand flares are 
released annually and] approximately 234 million flares could be deployed 
within the UTTR airspace annually without significantly increasing short- 
and long-term [air quality] effects … [There would be no air quality 
effects]” 

Agricultural PRTC, 
Ellsworth AFB, 
South Dakota 

Air Quality Environmental Consequences, Section 4.4.3.1 (DAF, 2014) 
“Flare emissions are not now, nor is it feasible that they could become, a 
health hazard… [there would be no air quality effect]” 

Oceans Hickam AFB, 
Hawaii 

Air Quality was not analyzed for the Warning Areas over the Pacific 
Ocean (DAF, 2007). 

Oceans Tyndall AFB, 
Florida 

Air Quality was not analyzed for the Warning Areas over the Gulf of 
Mexico (DAF, 2020). 

Wetlands Shaw AFB, 
South Carolina 

Air Quality Environmental Consequences, Section 3.4.3.1 (DAF, 2010) 
“Training chaff and flares, used exclusively at altitudes greater than 4,500 
feet AGL … are not expected to affect the air quality [over wetlands] nor 
within the mixing layer of the atmosphere below 3,000 feet AGL.” 

Wetlands Hill AFB, Utah Air Quality Environmental Consequences, Section 3.3.2 (DAF, 2000) 
“No significant adverse impacts to air quality would be expected as a result 
of … chaff deployment throughout the entire UTTR…. [Fewer than 40 
thousand flares are released annually and] approximately 234 million flares 
could be deployed within the UTTR airspace annually without significantly 
increasing short- and long-term [air quality] effects …” 

Grasslands PRTC, 
Ellsworth AFB, 
South Dakota 

Air Quality Environmental Consequences, Section 4.4.3.1 (DAF, 2014) 
“Flare emissions are not now, nor is it feasible that they could become, a 
health hazard …” 

Key: AFB = Air Force Base; AGL = above ground level; NEPA = National Environmental Policy Act; PEA = Programmatic 
Environmental Assessment; PRTC = Powder River Training Complex; UTTR = Utah Test and Training Range 

3.3.2.1.1 Chaff 

Potential impacts to air quality from the continued use of the legacy chaff items identified in  
Table 3.1-2 would be negligible, as chaff material would not affect PM10 (particulate matter less 
than or equal to 10 microns) National Ambient Air Quality Standards (NAAQS) or impact 
prevention of significant deterioration Class I standards in test and training airspaces. These 
conclusions have been addressed in the prior NEPA documents summarized in Table 3.3-2. The 
conclusion of effects to air quality from the continued use of legacy chaff is that no significant 
adverse impacts to air quality would be expected as a result of chaff deployment during testing 
and training operations in DAF airspace. 
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3.3.2.1.2 Flares 

Potential impacts to air quality from the continued use of the legacy flare items identified in  
Table 3.1-2 would be associated with the limited use of flares below 3,000 feet AGL. Previous 
analysis addressed in the prior NEPA documents summarized in Table 3.3-2 has shown that even 
if the total number of flares used in the airspace were deployed below 3,000 feet AGL, emission 
effects to the NAAQS would result in no adverse impacts to air quality. Future use of legacy 
defensive countermeasures would take place at higher altitudes, as fifth-generation aircraft fly a 
higher proportion of training operations above 3,000 feet AGL. A typical legacy MJU-7A/B MTV 
flare is comprised of 5.28 ounces of magnesium, 3.08 ounces of Teflon, and 0.44 ounces of Viton 
weight (Koch et al., 2012). Teflon is a per- and polyfluoroalkyl substances (PFAS) composition 
(see Appendix A, Section 7.3.2). An MTV flare burns at a temperature in excess of 2,000 °F. EPA 
tested PFAS destruction temperatures, and a temperature of 1,830 °F was found to destroy 
99.99 percent of the PFAS, or effectively all of the Teflon (Winchell et al., 2021). During the flare 
burn, the magnesium, Teflon, and Viton are totally consumed. The conclusion of effects to air 
quality from the continued use of legacy flares is that no significant adverse impacts to air quality 
would result from flare use during testing and training operations in DAF airspace. 

3.3.2.2 Use of New Defensive Countermeasure Items 

3.3.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1 would result in no significant impacts 
to air quality, similar to the comparable legacy chaff items summarized in Table 3.3-2.  

3.3.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares that have not been previously 
evaluated in existing environmental documents and compares the new flares with legacy flare 
components based on the technical description/analysis of the items included in Appendix A. The 
new MTV flares are comparable to legacy flares and would have no significant impacts to air 
quality, as summarized in Table 3.3-2. Standard spectral flares and thrusted flares use the same 
basic flare cartridge and emissions as legacy flares, with some flares adding a weighted nose or 
body. Standard spectral flare or thrusted flare emissions would be comparable to legacy flares and 
would be expected to result in no significant impacts to air quality. 

3.3.2.2.3 Spectral Decoys 

As described in Section 7.6 of the Supplemental Report Update (Appendix A), each decoy releases 
from 1,500 to 3,000 iron foils, which are extremely light and would be dispersed by atmospheric 
conditions over a broad area. The air emissions from these foils would result from the oxidization 
of the foil pyrophoric coating upon contact with air. The emissions from the oxidization process 
would not be measurable within a few feet from deployment and would not result in adverse effects 
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to air quality, even if they were all deployed below 3,000 AGL, which would not occur. 
Deployment of spectral decoys would be expected to have no significant impacts to air quality. 

3.3.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during training and testing 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through  
Table 2.3-4, in currently approved airspace. With continued adherence to the current management 
strategies for their use, there would be no significant impacts to air quality, as described in 
Section 3.3.2.1. 

3.4 CULTURAL RESOURCES 

3.4.1 Affected Environment 

The affected environment for cultural resources under the Proposed Action includes the area 
underlying the DAF training airspace where defensive countermeasure use is approved  
(Figure 1.2-3). Table 3.4-1 summarizes the cultural resources affected environment under the 
representative DAF training airspaces for this programmatic analysis, which is introduced in  
Table 1.6-1 and Table 3.1-1. The cultural resources affected environment is described by 
summarizing extracted quotes from the relevant NEPA documents that are incorporated by 
reference and listed in Table 3.1-1 for all the representative environmental settings. For some of 
the NEPA documents, the training use of chaff and flares was not analyzed for cultural resources; 
therefore, no affected environment information from those documents is presented, as noted in 
Table 3.4-1. 

Table 3.4-1. Cultural Resources Affected Environment - NEPA Document Section References 
Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, Alaska 

Chaff and flare use was not analyzed for cultural resources (DAF and 
Army, 2013). 

Woodlands 
 

Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for cultural resources (DAF, 2020). 

Woodlands 
 

Moody AFB, 
Georgia 

Chaff and flare use was not analyzed for cultural resources (DAF, 2023). 

Woodlands 
 

Shaw AFB, South 
Carolina 

Cultural Resources Affected Environment, Section 3.7.1.2 (DAF, 
2010) 
“Directly beneath the … airspace in Georgia, there are 36 properties 
listed on the NRHP [including] ... homes and plantations to churches and 
schools and include six historic districts ... beneath the airspace [in] 
South Carolina [are] 29 NRHP listed properties [including] … four 
districts, a battle site, houses and commercial buildings, Fort Watson, 
and the Santee Indian Mound.”  
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Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Cultural Resources Affected Environment, Section 4.6.1.1.1 (DAF, 
2021) 
“Information on cultural resources … was derived from … background 
research to identify National Register and the State Register of Historic 
Places properties beneath the affected airspace; national historic 
landmarks; national battlefields; national historic trails; any cultural 
landscapes, historic forts, or historic ranches … and American Indian 
Reservations, sacred areas, or traditional use areas. …. archaeological 
sites primarily consist of ruins, artifact scatters, and historic ranches. The 
architectural sites consist of one trail marker, one historic district, one 
bank, and multiple houses.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Cultural Resources Affected Environment, Section 4.7.1 (DAF, 
2011b) 
“Archaeological sites under the airspace include native burial sites, 
village and settlement sites, historic trails, battle sites, and historic 
mining sites.... Architectural resources … include structures relating to 
mining, ranching, settlement, the railroad, and the military….”  

Desert and 
Arid Regions 

UTTR, Hill AFB, 
Utah 

Cultural Resources Affected Environment, Section 3.3.6 (DAF, 2000) 
“A wide range of prehistoric and historic resources occur within the area 
underlying the UTTR airspace 
boundaries.…surveys…have…[identified] more than 130 archeological 
sites within 30 miles of the boundaries of the ranges.... Two Native 
American Reservations underlie the UTTR ...” 

Agricultural 
Areas  

Shaw AFB, South 
Carolina 

Cultural Resources Affected Environment, Section 3.7.1.2 (DAF, 
2010) 
Cultural resources are not specifically identified as occurring in 
agricultural areas in the prior NEPA documents. Please see the 
Woodlands row of this table for summary description of cultural 
resources, some of which could be in or near agricultural areas. 

Oceans N/A Any cultural resources in ocean environments would be submerged and 
not impacted by defensive countermeasures residual materials. There is 
no prior analysis of potential impacts to cultural resources in marine 
environments in the technical and NEPA documents incorporated by 
reference to this PEA. 

Wetlands Shaw AFB, South 
Carolina 

Cultural Resources Affected Environment, Section 3.7.1.2 (DAF, 
2010) 
Cultural resources are not specifically identified as occurring in wetland 
areas in the prior NEPA documents. Please see the Woodlands row for 
this EIS in this table for summary description of cultural resources, some 
of which could be in or near a wetlands environment. 

Grasslands PRTC, Ellsworth 
AFB, South 
Dakota 

Cultural Resources Affected Environment, Sections 3.7.3, 3.7.3.2 
(DAF, 2014) 
“… [cultural resources] included historic battlefields, trails, and 
ranches…. National Monuments, ghost towns, and places of traditional 
religious and cultural significance within the proposed PRTC APE [Area 
of Potential Effects]…. In general, archaeological sites … were not 
considered … as they will not incur any effects …. However, rock art 
sites were included, as they may be part of indigenous traditional 
ceremonies, or sacred landscapes, or TCPs [traditional cultural 
properties].” 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

Key: AFB = Air Force Base; EIS = Environmental Impact Statement; N/A = not applicable; NEPA = National Environmental 
Policy Act; NRHP = National Register of Historic Places; PEA = Programmatic Environmental Assessment; PRTC = Powder River 
Training Complex; UTTR = Utah Test and Training Range 

3.4.2 Environmental Consequences of the Proposed Action 

Since the analysis of legacy and new defensive countermeasures in this PEA is programmatic in 
nature, no National Historic Preservation Act Section 106 consultations or tribal 
government-to-government consultations specific to this study have been conducted. If an 
installation has a future specific action involving training with defensive countermeasures and 
identifies the need to conduct a separate tiered NEPA analysis (see Section 1.4), then any specific 
agency and government-to-government consultations necessary would be conducted at that time. 

3.4.2.1 Continued Use of Legacy Defensive Countermeasure Items  

The deployment of legacy chaff and flares in DAF training airspace, as described above, results in 
the determination of no significant impacts to cultural resources in DAF training airspaces, as 
summarized from prior NEPA documentation (incorporated by reference and listed in Table 3.1-1) 
in Table 3.4-2. The table summarizes the environmental consequences from deploying legacy 
defensive countermeasures in the different environmental settings where the DAF conducts testing 
and training. The overall summary from the existing environmental documents is that the use of 
legacy chaff and flares results in residual materials that fall to the ground in a dispersed fashion. 
As detailed in Sections 6.1 and 9.0 of the Supplemental Report Update, provided in Appendix A, 
the residual materials from chaff and flares do not collect in quantities great enough to adversely 
affect the National Register of Historic Places status of archaeological or historic resources. 

Table 3.4-2. Cultural Resources Environmental Consequences - NEPA Document Section 
References Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, Alaska 

Chaff and flare use was not analyzed for cultural resources (DAF and 
Army, 2013). 

Woodlands 
 

Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for cultural resources (DAF, 2020). 

Woodlands 
 

Moody AFB, 
Georgia 

Chaff and flare use was not analyzed for cultural resources (DAF, 2023). 

Woodlands 
 

Shaw AFB, South 
Carolina 

Cultural Resources Environmental Consequences, Section 4.7.1.2 
(DAF, 2010) 
“The material residue from both training chaff and flares … does not 
collect in quantities great enough to adversely affect the NRHP status of 
archaeological or historic [architectural] resources.… there is a remote 
possibility that [a flare] S&I [Safe and Initiation] device [strike of] a 
historic building in poor repair, [it] could be damaged…similar to that 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

from a large hailstone…. [but] is extremely unlikely in view of the 
distribution of flares and historic structures.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Cultural Resources Environmental Consequences, Section 4.11.1.1 
(DAF, 2021) 
“Chaff and flares deployed from the aircraft would not pose a visual 
intrusion … [because] they are small in size …, burn only for a few 
seconds (flares only), and the relatively high altitude … when deployed 
would make them virtually undetectable to observers on the ground. The 
likelihood of residual chaff and flare material to land at archaeological or 
architectural sites would be very rare and would not have an adverse 
effect on these resources.” 

Desert and 
Arid Regions  

Holloman AFB, 
New Mexico 

Cultural Resources Environmental Consequences, Section 4.7.2.1.1 
(DAF, 2011b) 
“The material residue from both training chaff and flares … does not 
collect in quantities great enough to adversely affect the NRHP status of 
archaeological or historic [architectural] resources. Existing use of flares 
by legacy aircraft is not known to have impacted these resources and 
their [continued] use … is not expected to result in impacts.”  

Desert and 
Arid Regions 

UTTR, Hill AFB, 
Utah 

Cultural Resources Environmental Consequences, Section 3.3.6 
(DAF, 2000) 
“The use of chaff during training operations within the UTTR would not 
be expected to adversely impact cultural resources.” “Chaff debris has 
low visibility and little effect on the aesthetic quality of [cultural 
resources]…. it would be unlikely that [it] would accumulate in 
significant objectionable quantities. Potential minor adverse impacts 
could occur ... [from fire associated with] … [low probability of] 
…inadvertent low releases of flares….” 

Agricultural 
Areas  

Shaw AFB, South 
Carolina 

Cultural Resources Environmental Consequences, Section 4.7.1.2 
(DAF, 2010) 
Cultural resources are not specifically identified as occurring in 
agricultural areas in the prior NEPA documents; please see the Shaw 
AFB Woodlands row of this table for summary analysis of cultural 
resources, some of which could be in or near agricultural areas. 

Oceans N/A Any cultural resources in ocean environments would be submerged and 
not impacted by defensive countermeasures residual materials. There is 
no prior analysis of potential impacts to cultural resources in marine 
environments in the technical and NEPA documents incorporated by 
reference to this PEA. 

Wetlands Shaw AFB, South 
Carolina 

Cultural Resources Environmental Consequences, Section 4.7.1.2 
(DAF, 2010) 
Cultural resources are not specifically identified as occurring in wetland 
areas in the prior NEPA documents; please see the Shaw AFB 
Woodlands row of this table for summary analysis of cultural resources, 
some of which could be in or near a wetlands environment. 

Grasslands Powder River 
Training 
Complex, 
Ellsworth AFB, 
South Dakota 

Cultural Resources Environmental Consequences, Sections 4.7.3, 
4.7.3.1 (DAF, 2014) 
“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).... The residual materials from chaff 
and flares … do not collect in quantities great enough to adversely affect 
… archaeological or architectural resources....no studies have been 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Cultural Resources Section References for NEPA Documents in 
Table 3.1-1 

conducted on traditional cultural resources … [and] residual materials.... 
When a plastic chaff or flare piece is found and identified … [at] a 
cultural resource, the individual … may be annoyed.” 

Key: AFB = Air Force Base; N/A = not applicable; NEPA = National Environmental Policy Act; NRHP = National Register of 
Historic Places; PEA = Programmatic Environmental Assessment; PRTC = Powder River Training Complex; UTTR = Utah Test 
and Training Range 

3.4.2.1.1 Chaff 

Potential impacts to cultural resources from the use of the legacy chaff items identified in  
Table 3.1-2 could result from visual intrusion of the chaff deployment (temporary) or chaff residual 
material on the surface of the resource and have been addressed in the prior NEPA documents 
summarized in Table 3.4-2. The conclusion of effects to cultural resources from the use of legacy 
chaff is that chaff fibers and residual materials from chaff deployment would not collect in 
quantities great enough to adversely affect archaeological or historic resources (see Section 6.1 of 
the Supplemental Report Update, provided in Appendix A, for calculations of chaff dispersal). No 
significant adverse impacts to cultural resources would be expected as a result of continued chaff 
deployment during testing and training operations in DAF airspace. 

3.4.2.1.2 Flares 

Potential impacts to cultural resources from the use of the legacy flare items identified in  
Table 3.1-2 could result from visual intrusion of the flare deployment (temporary); flare residual 
materials on the surface of the resource; the unlikely possibility of a flare Safe and Initiation device 
striking a historic building in poor repair, causing damage similar to that from a large hailstone; or 
the unlikely possibility of a flare-caused fire. Table 3.4-2 summarizes the potential impacts to 
cultural resources from the use of legacy flares for the different environments under DAF training 
airspace. The types of flares deployed and the adopted management strategies for use of flares in 
the airspaces are primarily related to altitude restrictions for deployment and ensure complete 
consumption of the flare before contact with the ground surface. The conclusion of effects to 
cultural resources is that legacy flares and residual materials from their deployment would not 
result in significant impacts to cultural resources under the DAF airspace. 

3.4.2.2 Use of New Defensive Countermeasure Items 

3.4.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1 would be expected to result in no 
significant impacts to cultural resources, similar to the comparable legacy chaff items summarized 
in Table 3.4-2.  
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3.4.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares that have not been previously 
evaluated in existing environmental documents. Table 3.1-4 compares the new flares with legacy 
flare components based on the technical description/analysis of the items included in Appendix A. 
The new MTV flares are comparable to legacy flares and would have no significant impacts to 
cultural resources, similar to the comparable legacy flares summarized in Table 3.4-2. Standard 
spectral flares are primarily combat flares with a weighted nose and would be used for testing and 
very limited training over ranges approved for deploying live or inert munitions. The limited use 
of standard spectral flares would be expected to have no significant impacts to cultural resources. 
Thrusted flares are combat flares; their use during testing and limited training over ranges suitable 
for munitions deployment would be expected to have no significant impacts to cultural resources. 
The environmental consequences from use of the new flares as described in Table 3.1-4 would be 
expected to result in no significant impacts to cultural resources.  

3.4.2.2.3 Spectral Decoys 

As described in Section 7.6 of the Supplemental Report Update (Appendix A), each decoy releases 
from 1,500 to 3,000 iron foils, which measure either 0.75 by 1.75 by 0.00125 inches or 0.75 by 
0.75 by 0.00125 inches thick and weigh 0.0046 to 0.009 ounces (0.13 to 0.25 grams). The potential 
for environmental effects of the residual foils is the result of the potential quantity deposited at any 
given site during each deployment and the potential to accumulate due to their relative durability. 
Similar to the dispersal of chaff fibers, although chaff are deployed in far greater numbers (see 
Table 2.3-6), the extremely light foils would be dispersed by atmospheric conditions over a wide 
region, depending on the altitude of deployment, thus reducing the potential for the foils or residual 
decoy materials to land on any individual historic property or site of traditional, religious, or 
cultural value (see Section 3.1.1.2.3 and Table 7-11 of Appendix A). The potential to accumulate 
at any given site also depends, in part, on the likelihood that a spectral decoy would be deployed 
over the same site more than once before any previously deposited foils are disintegrated or 
obscured by natural processes. Due to their size and relative durability, the foils or residual 
materials could have a noticeable presence on a site and be a visual annoyance to any visitor to the 
site; however, they would not be expected to collect and/or accumulate at any given site in 
quantities great enough to adversely affect archaeological or historic resources. Deployment of 
spectral decoys would be expected to have no significant impacts to cultural resources.  

3.4.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through 
Table 2.3-4, in currently approved airspace. With continued adherence to the current management 
strategies for their use, there would be no significant impacts to cultural resources, as described in 
Section 3.4.2.1. 
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3.5 BIOLOGICAL RESOURCES 

3.5.1 Affected Environment 

The affected environment for biological resources under the Proposed Action includes the area 
underlying the DAF training airspace where defensive countermeasure use is approved  
(Figure 1.2-3). Table 3.5-1 summarizes the biological resources affected environment under the 
representative DAF training airspaces for this programmatic analysis, which is introduced in  
Table 1.6-1 and Table 3.1-1. The biological resources affected environment is described by 
summarizing extracting quotes from the relevant NEPA documents that are incorporated by 
reference and listed in Table 3.1-1 for all the representative environmental settings.  

Table 3.5-1. Biological Resources Affected Environment - NEPA Document Section References 
Pertaining to the Representative Training Airspace

Environmental 
Setting 

Airspace 
Location 

Biological Resources Section References for NEPA Documents in 
Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska  

Biological Resources Affected Environment, Sections 3.1.8, 3.1.8.1 
(DAF and Army, 2013) 
“Habitat under the propose [airspace] expansion areas ranges from alpine 
tundra to marshy lowlands and supports populations of big game species, 
waterfowl, and anadromous fish…. The combined … MOAs cover more 
than 2 million acres of nationally significant waterfowl nesting habitat. 
Raptors, including bald eagles and golden eagles can be relatively common 
in the region.” 

Woodlands Tyndall AFB, 
Florida 

Biological Resources Affected Environment, Section 3.6.1.1 Florida 
(DAF, 2020) 
“The Southeastern Plains…. consist of a mosaic of cropland, pasture, 
woodland, and forest. and Southern Coastal Plain … is comprised of 
mostly flat plains containing swamps, marshes and lakes … 22 cetacean 
species, [6] Federally endangered and threatened bird [species, 2 mice, 2] 
fish, and the West Indian manatee … can occur [under the Tyndall 
airspace]”  

Woodlands PRTC, 
Ellsworth AFB, 
South Dakota  

Biological Resources Affected Environment, Sections 3.6.3, 3.6.3.1, 
3.6.3.2, 3.6.3.3 (DAF, 2014): 
“The area under the … airspace is … is primarily flat, [with] valleys and 
foothills that support woodlands … and riparian woodlands…. … [4] birds, 
[3] mammals, [2] fish and [2] plant species are listed under the ESA 
[Endangered Species Act] as threatened or endangered and [3] candidate 
bird species have been documented or have the potential to occur in 
suitable habitats within or near the [airspace]”  

Woodlands Moody AFB, 
Georgia 

Biological Resources Affected Environment, Section 3.6.4.2 (DAF, 
2023) 
Much of the … areas under the [airspace] have been converted to 
agricultural uses…. Remaining natural habitats … include pine and 
hardwood forests and wetlands … [4 bird, 3 reptile, and 1 tortoise species] 
are Federally listed [or proposed for listing and] could potentially be found 
[under the airspace] There are also numerous state listed mammal, bird, 
reptile, and amphibian species. No designated critical habitat for listed 
birds, mammals, reptiles, or amphibians occurs beneath the airspace.” 

Woodlands Shaw AFB, 
South Carolina 

Biological Resources Affected Environment, Section 3.6.1.2, ROD 
(DAF, 2010) 
“[Approximately] 60 percent of the area is classified as forested 
with…cropland and pasture comprising [the remaining area]…. Natural 
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Environmental 
Setting 

Airspace 
Location 

Biological Resources Section References for NEPA Documents in 
Table 3.1-1 

vegetation is dominated by the southern evergreen forest [with common] 
bottomland swamps and marshes… Carolina Bays … support different 
community types…. [19] special-status species have the potential to occur 
(under the airspace) [7] species are federally endangered and [4] are 
federally threatened…. There is no designated critical habitat [under the 
airspace…. 7] additional … state endangered or threatened and [20] 
special-status species may be found under the airspace.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico  

Biological Resources Affected Environment, Section 4.6.1.1.1 (DAF, 
2011b):  
“Vegetation … [under the airspace] begins with grasslands mixed with 
shrubs at lower elevations, transitions to shrubland mixed with forest 
stands at mid-elevations, and becomes denser forest cover at higher 
elevations…. [8] listed, proposed, or candidate bird special status species, 
[2] mammals, [8] fish species and amphibians, [9] invertebrates, and [8] 
plants which are listed, proposed, or candidate (occur under the airspace)”  

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico  

Biological Resources Affected Environment, Section 3.6.1.2, ROD 
(DAF, 2021) 
“Most of the land beneath the airspace consists of Chihuahuan Basins and 
Playas…. Vegetative cover is predominantly desert grassland and arid 
shrubland, except for high elevation islands of woodland…. [6] bird and 
[2] mammal special-status species [are residents or migratory].”  

Desert and 
Arid Regions 

UTTR, Hill 
AFB, Utah  

Biological Resources Affected Environment, Section 3.3.4 (DAF, 2000)  
“The UTTR [airspace] is … characterized by the presence of broad, low 
basins, numerous small mountain ranges, alkaline soils, and predominately 
shadscale-vegetated valleys … Over 60…percent … of the land represent 
barrens [with the remainder] sparse salt-tolerant vegetation and 
shadscale/kochia…. There were [1] fish, [1] bird, [1] mammal, [1] clam, 
and [1] plant…listed as threatened and endangered species (under the 
airspace in 2000).” 

Agricultural 
Areas  

PRTC, 
Ellsworth AFB, 
South Dakota  

Biological Resources Affected Environment, Section 3.9, 3.8.2.2, 3.6.3.3 
(DAF, 2014) 
“Ranching and farming … define the regional character and economy 
[under the airspace]…. Beef cattle, with some milk cows…and sheep and 
lambs represent the greatest proportion of livestock.… Cultivated 
agricultural areas include hay/pastureland, irrigated, and other cultivated 
cropland.   game species and birds occur throughout the area.” 

Ocean Hickam AFB, 
Hawaii  

Biological Resources Affected Environment 3.5.3.1 (DAF, 2007) 
“Biological resources [under the Warning Areas] include … the Insular 
Pacific-Hawaiian Large Marine Ecosystem … characterized by limited 
ocean nutrients, leading to high biodiversity but low sustainable yields for 
fisheries…. There are 25 cetacean and 1 pinniped species that could occur 
within the Warning Areas. Some cetacean species are resident … while 
others … migrate through the area.” 

Ocean Tyndall AFB, 
Florida  

Biological Resources Affected Environment, Section 3.6.1.1,  
Table 2.7-1 (DAF, 2020): 
“Approximately half of the Warning Areas overlie the continental shelf 
and half overlie the continental slope…. There are 22 marine mammal 
species that could occur within the Warning Areas…. Some cetacean 
species are resident … others … migrate through the area. Federally 
endangered and threatened marine species could occur in the Warning 
Areas.”  
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Environmental 
Setting 

Airspace 
Location 

Biological Resources Section References for NEPA Documents in 
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Wetlands Holloman AFB, 
New Mexico  

Biological Resources Affected Environment, Sections 4.6.1.2.1, 
4.6.1.4.1 (DAF, 2011b):  
“Wetlands and aquatic habitat include springs and seeps in mountainous 
areas and wetland marshes and creeks in the Tularosa Basin. Other 
regional wetland … playas form in undrained or poorly drained basins with 
seasonal rainfall….Wetlands and riparian areas are important for food, 
water, cover, breeding, brood rearing, and shade for most animal species, 
particularly migratory birds…. Federally listed, proposed, and candidate 
species … include [2] mammals, [8] birds, [1] frog, [1] lizard, [6] fish, [9] 
invertebrates, and [8] plants 

Wetlands Moody AFB, 
Georgia  

Biological Resources Affected Environment, Section 3.6.1 (DAF, 2023) 
“Biological resources include native or invasive plants and animals, 
sensitive and protected floral and faunal species, and the habitats, such as 
wetlands … in which they exist…. Mammal, bird, and reptile … species 
typically associated with open water areas … can be found in these areas.” 

Wetlands UTRR, Hill 
AFB, Utah  

Biological Resources Affected Environment, Section 3.3.4 (DAF, 2000) 
“The predominant cover type … is mudflat that is either barren or covered 
by water…. The vegetation types … [are] sparse salt-tolerant vegetation, 
desert brush mixes, and sand barrens…. Biological resources include 
wetlands [which] provide essential breeding, spawning, nesting, and 
wintering habitats for … fish and wildlife species.”  

Grasslands PRTC, 
Ellsworth AFB, 
South Dakota 

Biological Resources Affected Environment, Section 3.6.3.2 (DAF, 
2014) 
“The most extensive vegetation type [under the airspace] is grasslands…. 
[which] are composed of species that can and do recover quickly from 
fires…. Ungulate game species [and] a variety of birds occur throughout 
the area. The diversity of species crossing under the proposed airspace 
during migratory periods is large.” 

Key: AFB = Air Force Base; ESA = Endangered Species Act; MOA = Military Operations Area; NEPA = National Environmental 
Policy Act; PRTC = Powder River Training Complex; ROD = Record of Decision; UTTR = Utah Test and Training Range 

3.5.2 Environmental Consequences of the Proposed Action 

Since the analysis of legacy and new defensive countermeasures in this PEA is programmatic in 
nature, no Endangered Species Act Section 7 consultations specific to this study have been 
conducted. If an installation has a future specific action involving training with defensive 
countermeasures and identifies the need to conduct a separate tiered NEPA analysis (see  
Section 1.4), then any specific agency consultations necessary would be conducted at that time. 

3.5.2.1 Continued Use of Legacy Defensive Countermeasure Items  

The deployment of legacy chaff and flares in DAF training airspace, as described above, results in 
the determination of no significant impacts to biological resources in DAF training airspaces, as 
summarized from prior NEPA documentation (incorporated by reference and listed in  
Table 3.1-1), in Table 3.5-2. The table summarizes the environmental consequences from 
deploying legacy defensive countermeasures in the different environmental settings where the 
DAF conducts testing and training. The overall summary from the existing environmental 



Programmatic EA for Testing and Training with Defensive Countermeasures 

3-34 Final Programmatic EA 

documents is that legacy chaff and flare residual materials may affect but would not be likely to 
adversely affect any of the biological resources under DAF training airspaces. 

Table 3.5-2. Biological Resources Environmental Consequences - NEPA Document Section 
References Pertaining to the Representative Training Airspace

Environmental 
Setting Airspace Location Biological Resources Section References for NEPA Documents in 

Table 3.1-1 
Woodlands 
 
 

Joint Pacific Alaska 
Range Complex, 
Alaska 

Biological Resources Environmental Consequences, Section 
3.1.8.3, 3.1.8.3.1 (DAF and Army, 2013) 
“Extensive studies of chaff particles and defensive flare constituents 
have found no negative impacts on biological resources…. 
Mitigations in place to restrict altitude deployment of flares … have 
successfully avoided fire impacts [to biological resources] from 
training with defensive flares.”  

Woodlands 
 
 

Tyndall AFB, 
Florida 

Biological Resources Environmental Consequences, Section 4.5.2, 
FONSI (DAF, 2020)  
“Although unlikely due to the large training space within the Warning 
Areas, [federally listed species] could ingest residual plastic chaff and 
flare components. The Air Force has made a ‘may affect but not likely 
to adversely affect’ determination for the [listed species’ and 
coordinated with] the National Marine Fisheries Service and United 
States Fish and Wildlife Service.” 

Woodlands 
 
 

PRTC, Ellsworth 
AFB, South Dakota 

Biological Resources Environmental Consequences, Sections 
4.6.3, 4.6.3.1 (DAF, 2014) 
“Ingestion of chaff by either ranch animals or wildlife is expected to 
… be negligible.... The Air Force received concurrence from USFWS 
in 2010 on their determination of ‘may affect, not likely to adversely 
affect, federally listed threatened and endangered species.’” 

Woodlands 
 
 

Moody AFB, 
Georgia 
 

Biological Resources Environmental Consequences, Sections 
4.6.2, 4.6.2.1, Table 2.7-1 (DAF, 2023) 
“It is highly unlikely that small amounts of lightweight material 
ejected during [chaff or flare] deployment would have an adverse 
impact on birds or that the material would … have an impact on 
mammals…. Flares would have a negligible … risk of wildland 
fires.… Flare use is limited to altitudes above 2,000 feet AGL [above 
ground level] and the use of flares is suspended when conditions are 
conducive to wildfires.” 

Woodlands 
 
 

Shaw AFB, South 
Carolina 

Biological Resources Environmental Consequences, Section 
4.6.1.2, ROD (DAF, 2010) 
“Previous studies have documented that wildlife and domestic 
animals would not be harmed by residual chaff or flare materials 
There are no recorded cases of domestic or wild animals ingesting end 
caps [or other residual materials]…. That USFWS concurred with the 
Air Force's determination of ‘may affect, not likely to adversely 
affect’ wood storks [and] no effects were found on other listed 
species. Neither wildlife nor domestic animals would be harmed by 
residual chaff or flare materials.” 

Desert and 
Arid Regions 
 
 

Holloman AFB, New 
Mexico  

Biological Resources Environmental Consequences, Section 
4.6.1.1.1 (DAF, 2011b): 
“Concentrations of chaff and flare [residual materials] would not 
result in conditions that affect biological resources…. Species are not 
likely to be affected by continued deployment of chaff and flares in 
approved airspace…. no adverse impacts are anticipated for the 
sensitive … species … or their associated habitats that may occur 
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Environmental 
Setting Airspace Location Biological Resources Section References for NEPA Documents in 

Table 3.1-1 
(under the airspace)…. USFWS findings [were] that potential impacts 
‘may affect,… but would not likely adversely affect’ (listed species).” 

Desert and 
Arid Regions 
 
 

Holloman AFB, New 
Mexico 

Biological Resources Environmental Consequences, Sections 
4.5.1.1, 4.5.1.2, 4.5.1.3, Table 2.9-1 (DAF, 2021) 
“Based on toxicological studies on chaff and flare residual materials, 
impacts to biological resources are not expected…. Wildlife do not 
use chaff fibers for food or nesting material and chaff is not known to 
be toxic to animals if ingested…. The possibility of a wildfire from 
flare usage impacting wildlife habitat would be remote [and] would 
be mitigated by operational constraints, including the prohibition of 
flares during periods of “Very High” or “Extreme” National Fire 
Danger Ratings…. The … USFWS concurred with the DAF [and 
issued a determination] ‘may affect, is not likely to adversely affect’ 
listed species and ‘may affect, is not likely to jeopardize the continued 
existence of’ proposed species.” 

Desert and 
Arid Regions 
 
 

UTTR, Hill AFB, 
Utah 

Biological Resources Environmental Consequences, Section 4.6.1, 
Table 2.7-1 (DAF, 2000) 
“In arid areas, the slow chemical decomposition of chaff is expected 
to have no adverse effects on soil chemistry and plant growth…. The 
trace amounts of … chemicals in the chaff fibers would be released in 
such small quantities that no effects would be anticipated…. Use of 
self-protection chaff and flares within the UTTR would have no 
significant, adverse impacts to biological resources.” 

Agricultural 
Areas  

PRTC, Ellsworth 
AFB, South Dakota 

Biological Resources Environmental Consequences, Section 4.9.3, 
4.9.3.1, 4.3.3.1.3 (DAF, 2014) 
“Ingestion of chaff by either ranch animals or wildlife is expected 
to…be negligible…. Inhalation of chaff fibers is not expected to have 
negative effects on…livestock…. Flare fire risk would remain 
extremely low throughout the airspace…. 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. 
[Chaff and flare] residual pieces could be an annoyance if such a 
plastic piece were found on the ground and identified.” 

Ocean Hickam AFB, 
Hawaii 

Biological Resources Environmental Consequences, Section 
4.5.2.1, FONSI (DAF, 2007) 
“In the very unlikely event that chaff and flare [residual] components 
were encountered and ingested by a marine mammal, the small size of 
chaff and flare end-caps and pistons … would pass through the 
digestive tract of marine mammals…. The use of defensive 
countermeasures during training activities in the Warning Areas may 
affect but is not likely to adversely affect…federally listed 
birds,…marine mammals,…sea turtles…or [fish]… There is no 
designated critical habitat … in the Warning Areas…. No potential 
for significant cumulative effects on biological resources is expected.” 
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Table 3.1-1 
Ocean  Tyndall AFB, 

Florida 
Biological Resources Environmental Consequences, Sections 
4.6.1. 2.7.1, Table 2.6, FONSI (DAF, 2020) 
“Within the Warning Areas, …RR-188 chaff and M206 flares [or 
similar] result in residual components [that] could be ingested by 
federally listed species…. The Air Force has made a ‘may affect but 
not likely to adversely affect’ determination for federally listed birds, 
mammals, sea turtles, giant manta ray, [and fish].,… There would be 
no impact on Essential Fish Habitat.” 

Wetlands Holloman AFB, New 
Mexico 

Biological Resources Environmental Consequences, Section 
4.6.2.1.1 (DAF, 2011b) 
“Wildlife and domestic animals would have little opportunity to be 
exposed to chaff fibers and flare residual materials…. [Toxicity could 
only result from] repeated and concentrated use in localized areas, 
which would not occur because of the widely dispersed nature of flare 
deployment…. There would be a very low probability that an 
unburned flare or material from a flare would reach an aquatic or 
wetland environment. …No adverse impacts on wetlands and water 
bodies have been observed from the use of chaff and flares.”  

Wetlands Moody AFB, 
Georgia 

Biological Resources Environmental Consequences, Section 4.6.1, 
Table 2.7-1 (DAF, 2023) 
“It is highly unlikely that wood storks [or other species] would ever 
encounter chaff and flare components in aquatic environments 
…where they forage…. The use of chaff and flares in the…training 
airspace may affect but is not likely to adversely affect the wood stork 
(or any other listed species).” 

Wetlands UTTR, Hill AFB, 
Utah 

Biological Resources Environmental Consequences, Section 3.3.4 
(DAF, 2000) 
“In wet, acidic environments, chemical decomposition is more rapid, 
but no adverse effects are expected (because) the small quantity of 
chaff …would release minute amounts of chemicals, primarily 
aluminum and silicon dioxide, that are abundant in the soil… No 
effects would be anticipated… Use of self-protection chaff and flares 
within the UTTR would have no significant, adverse impacts to 
biological resources.” 

Grasslands PRTC, Ellsworth 
AFB, South Dakota 

Biological Resources Environmental Consequences, Sections 
4.6.3.1, 4.8.3.1, 4.9.3, 2.8.5.2 (DAF, 2014) 
“Chaff and flare plastic and wrapper residual materials are typically 
inert and not expected to impact soils or water bodies. … No known 
deaths of waterfowl [or any other animal] have occurred from 
ingesting chaff. Given the [very small] chaff deposition in annual 
ounces per acre … adverse effects from ingestion are not expected 
and impacts would be less than significant.” 

Key: AFB = Air Force Base; FONSI = Finding of No Significant Impact; PRTC = Powder River Training Complex; ROD = Record 
of Decision; USFWS = United States Fish and Wildlife Service; UTTR = Utah Test and Training Range 

3.5.2.1.1 Chaff 

Potential impacts to biological resources from the use of the legacy chaff items identified in  
Table 3.1-2 could result from ingestion of chaff by either wildlife or ranch animals, which have 
been addressed in the prior NEPA documents summarized in Table 3.5-2. The conclusion of 
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effects to biological resources from the use of legacy chaff is that no significant adverse impacts 
to biological resources would be expected as a result of chaff deployment during testing and 
training operations in DAF airspace.  

3.5.2.1.2 Flares 

Table 3.5-2 summarizes the potential impacts to biological resources from the use of legacy flares 
for the different environments under DAF training airspace. The determination of no significant 
impact is based on the types of flares deployed and the adopted management strategies 
implemented to reduce potential for impacts from use of flares in the airspaces. The conclusion of 
effects to biological resources is that legacy flares and residual materials from their deployment 
would not result in significant impacts to biological resources under the DAF airspace.  

3.5.2.2 Use of New Defensive Countermeasure Items 

3.5.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1, when applicable management 
actions are incorporated for new countermeasures, would result in no significant impacts to 
biological resources, similar to the comparable legacy chaff items summarized in Table 3.3-2 and 
Section 3.1.1.2.1. 

3.5.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 lists the new flares that have not been previously 
evaluated in existing environmental documents and compares the new flares with legacy flare 
components based on the technical description/analysis of the items included in Appendix A. The 
new MTV flares are comparable to legacy flares and would have no significant impacts to 
biological resources as, summarized in Table 3.5-2. Standard spectral flares are primarily combat 
flares with a weighted nose and would be used for testing and very limited training over ranges 
approved for deploying live or inert munitions. This limited training over ranges would be 
expected to have no significant environmental effects to biological resources. Thrusted flares are 
combat flares, and their use during testing and limited training over ranges suitable for munitions 
deployment would be expected to have no significant environmental effects to biological 
resources. 

3.5.2.2.3 Spectral Decoys 

Spectral decoys have fewer plastic pieces than legacy flares, and the large number of pyrophoric 
foils oxidize when exposed to air, so there would be no dud spectral decoys on the on the surface. 
Training and testing with spectral decoys would result in a large number of light, durable iron foils 
potentially being concentrated as the result of low altitude deployment or distributed 30 to 50 miles 
from the point of high altitude deployment (see Appendix A, Section 7.6.4.8). Training and testing 
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with the annual quantity of spectral decoys identified in Table 2.3-5, resulting in a large number 
of iron foils being released throughout DAF training airspace in the United States, would not be 
expected to have a significant environmental effect and would be expected to result in “may affect, 
but is not likely to adversely affect” sensitive biological resources in woodlands, wetlands, or 
oceans. There would be the potential for domestic species in grasslands, specifically agricultural 
areas used for grazing, to be impacted by concentrations of foils, should they accumulate and 
concentrate in a given area. Spectral decoys are described and the environmental effects are 
presented in detail in the Supplemental Report Update (Appendix A, Sections 7.6.4.8 and 8.11). 
This section applies the results of the brief foil weathering and drift tests (see Appendix A, Section 
7.6.4.8) to summarize the potential environmental effects for each environment setting under DAF 
training airspaces (see Table 3.1-1). 

Woodlands: Foils are as light as leaves and would be expected to settle in a forest canopy until 
being redistributed by rain or wind to the ground and becoming covered by woodlands litter. 
Widely distributed iron foils would not be expected to affect the growth of vegetation or break 
down to such an extent that they would alter soil chemistry. Foils were found to not be attractive 
to common terrestrial bird or mammal species during a 3-month weathering test. Significant 
woodlands biological impacts would not be anticipated. 

Desert and Arid Regions: Foils on an arid surface, such as a desert, would take a year or years to 
weather and fragment to iron particles. Testing and training with spectral decoys could result in 
large numbers of exposed durable iron foils on the surface and potentially have a minor effect on 
surface water flow similar to naturally occurring desert pavement.  

Sources of water for species are infrequent in an arid environment and, with a lack of laboratory 
tests or controlled experiment studies, it is not known precisely what effect the weathering of a 
few iron foils would have on a small desert water source or natural pool. In a simple informal 
experiment, foils placed in a freshwater container were found to rust and break down to particles 
smaller than one-half of a foil in a 3-month period. Training with the quantity of spectral decoys 
identified in Table 2.3-6 would increase the potential for foils to be deposited in a desert water 
source. The potential concentration of foils would be a high of 159 foils per acre (in 38 acres) from 
3 decoys deployed at 2,000 feet AGL in a 5-mph wind (see Appendix A, Section 7.6.4.8). A small 
desert water source with a surface area of 0.02 acre beneath such a spectral decoy deployment 
could receive approximately four iron foils (up to 1.0 gram total weight). Four iron foils in a small 
water source would be expected to disintegrate emitting oxidized material from the surface of the 
foil to produce a minor increase in the iron content as a result of rusting. The solid particles would 
remain settled on the bottom unless perturbed and would eventually be covered by the natural 
sedimentation processes of lake/pond water bodies. As explained in Section 3.6.2.2.3, four iron 
foils in a small water source such as this would have a negligible effect on the water quality. 

Agriculture: Training and testing with spectral decoys at altitude or in wind conditions where the 
foils were deployed at a 2,000 feet AGL or where foils could drift to agricultural operations has 
the potential to impact domestic species (see Appendix A, Section 7.6.4.6). The 3-month 
weathering test found that bird and most mammal species did not see the foils as useful for food 
or nesting and basically ignored the foils in an arid and grassland environment (see Appendix A, 
Section 8.7). Migrating species would be expected to react to the foils in a comparable way and 
not be impacted by iron foils or iron particles. Foils could settle on a variety of crops such as 
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alfalfa, hay, other standing crops, or row crops. Migrating species regularly forage on agricultural 
lands during migration. Residual iron foils or iron particles could affect the availability of forage 
or result in inadvertent ingestion, with detriment to individuals. Such inadvertent consumption 
would not be expected to be extensive and would be expected to result in “may affect, but is not 
likely to adversely affect” determination for sensitive species. 

Appendix A, Section 7.6.4.8, explains that foil concentrations from low altitude deployment or 
overlapping higher altitude deployment could result in 159 iron foils per acre or 32 foils per large 
hay roll or a comparably sized large hay bale. Farmers and ranchers could be expected to see such 
concentrations as having an adverse impact on their agricultural operations (see Appendix A, 
Section 8.11). Ranchers at public hearings have explained that parts of a nail, screw, or piece of 
wire can cause bovine hardware disease or bovine traumatic reticuloperitonitis. The pieces of metal 
settle in the compartment of the cattle’s stomach called the reticulum and can irritate or penetrate 
the lining. These conditions most commonly occur in a feed lot where cattle are fed hay containing 
small residual iron materials, but they can also occur if grazing animals indiscriminately forage on 
grasses in which a metal object is enmeshed. In cases of bovine hardware disease, the metallic 
object can penetrate the stomach lining and have mild, severe, or even fatal consequences. Training 
and testing with spectral decoys at low altitude or in wind conditions where the foils could 
concentrate on agricultural operations has the potential to impact domestic species, which could 
be seen by ranchers as an adverse impact. 

Ocean Environment: The effects of spectral decoy foils on marine species have not been studied. 
Based on informal freshwater tests, foils were dropped from a height of 6 inches on a slowly 
moving surface subject to a 1-mph wind. Thirty-three percent of the foils that landed on the water 
surface on edge or at an angle were found to immediately begin to sink. An additional 20 percent 
of the foils remained on the surface for 10 to 30 seconds. Forty-six percent of the foils landed in a 
relatively flat trajectory and remained on the surface due to water surface tension for 10 minutes 
or more. One-half of the foils on the surface resisted sinking until there was substantial agitation 
of the water. In a marine environment, wave or wind action would be expected to cause foils to 
remain on the surface a short time and then sink. Foils on a marine surface or descending in the 
water column could be seen as a potential prey item and detrimentally affect marine predators or 
could be ingested by species that consume large quantities of krill-like animals. Use of spectral 
decoys for DAF training over a marine environment, or where drifting into a marine environment 
could occur, would introduce large numbers of foils into the environment. The foils would be 
distributed over very large ocean surfaces and would descend to the ocean floor. There could be 
impacts on individual marine animals inadvertently ingesting foils, and because the foils would be 
transient in the water column during descent to the sea floor, the number of individual animals 
affected would be expected to be small. The overall effects on native species populations would 
be expected to be sufficiently low to result in a “may affect, but not likely to adversely affect” 
biological determination for sensitive species. 

Wetlands: There have been no studies for the spectral decoy foils comparable to the earlier studies 
conducted with chaff and flare residual materials (DAF, 1997; DAF, 2011a) that would inform 
assessment of potential effects on wetland species. Foils in regularly agitated fresh water were 
found to oxidize and begin to break down in 2 weeks. DAF training or testing that results in the 
deposition of iron foils in slowly flowing wetlands would have a negligible effect on water quality. 
Foils which remain on the surface or slowly descend in the water column, as described under the 
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marine discussion above, could be seen as a potential prey item and would detrimentally affect 
freshwater predators. DAF training or testing with spectral decoys over a wetlands environment, 
or where numbers of foils could drift into a wetlands environment, would introduce a foreign 
material to predators and could result in repeated deposits of foils in the wetland. Over a period of 
weeks, the iron foils would be expected to be covered by natural materials in a wetland and the 
oxidization process would be expected to accelerate rusting. Use of spectral decoys over wetlands 
would introduce quantities of iron foils and particles and could impact wetlands and wetland 
species, but the impact would not be expected to be significant. 

Grasslands: Foils deployed over a grassland would introduce an iron residual material that would 
be anticipated to remain suspended in the grasses until the foils fragmented into smaller iron 
particles and fell to the soil surface over an estimated several months, up to a year. Foils deposited 
in grasslands would not be expected to be of sufficient quantity to affect plant growth. As described 
in the agriculture discussion above, grazing animals, which are indiscriminate in their consumption 
of grasses, could ingest suspended iron foils. Birds and animals were not found to use legacy chaff 
or flare plastic, wrapping, or chaff materials in dens or nests and would not be expected to use a 
foreign iron foil material in dens or nests. Common birds and animals, including crows, scrub jays, 
towhees, white-crowned sparrows, woodpeckers, skunks, ground squirrels, possums, and a racoon 
(which experimented with tasting a foil) generally ignored the foils during the 3-month weathering 
tests. Extensive low altitude or higher altitude overlapping training with spectral decoys over 
grasslands could result in the buildup of durable iron foils in the environment and affect grazing 
animals.  

Summary of Spectral Decoy Biological Effects: The primary source of spectral decoy impacts 
is the large number of light and relatively durable iron foils distributed with each decoy deployed, 
which with repeated use over the same location could result in the residual foils accumulating in 
one place (see Table 3.1-4). DAF training and testing with the quantity of spectral decoys identified 
in Table 2.3-6 could have environmental impacts to biological resources in agricultural areas, 
oceans, wetlands, and grasslands. Testing and training with spectral decoys over DAF ranges with 
specified altitude and wind conditions during the tests would be expected to result in a much lower 
level of impacts to individual species within a confined area. Spectral decoy deployment at low 
altitude in MOAs off DAF ranges could concentrate foils. Although specific individual animals 
could be adversely affected, the overall effects on native species populations in woodlands, 
wetlands, oceans, and grasslands would be expected to be sufficiently low to result in a “may 
affect, but not likely to adversely affect” biological determination for sensitive species. 

3.5.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training by the 
DAF would continue with legacy chaff and flare units included in the 1997 or 2011 Reports (DAF, 
1997; DAF, 2011a) at levels identified in Table 2.3-1 through Table 2.3-4, in currently approved 
airspace. With continued adherence to the current management strategies for their use, there would 
be no significant impacts to biological resources, as described in Section 3.5.2.1. 
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3.6 SOIL AND WATER RESOURCES  

3.6.1 Affected Environment 

The affected environment for soil and water resources under the Proposed Action includes the area 
underlying the DAF training airspace where defensive countermeasure use is approved  
(Figure 1.2-3). Table 3.6-1 summarizes the soil and water resources affected environment under 
the representative DAF training airspaces for this programmatic analysis, which is introduced in 
Table 1.6-1 and Table 3.1-1. The soil and water resources affected environment is described by 
summarizing extracted quotes from the relevant NEPA documents that are incorporated by 
reference and listed in Table 3.1-1 for all the representative environmental settings. 

Table 3.6-1. Soil and Water Resources Affected Environment - NEPA Document Section 
References Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Soil and Water Resources Section References for NEPA Documents in 
Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska 

Chaff and flare use was not analyzed for soil and water resources (DAF 
and Army, 2013). 

Woodlands Tyndall AFB, 
Florida 

Chaff and flare use was not discussed in the affected environment for soil 
and water resources (DAF, 2020). 

Woodlands Moody AFB, 
Georgia 

Chaff and flare use was not discussed in the affected environment for soil 
and water resources (DAF, 2023). 

Woodlands Shaw AFB, 
South Carolina 

Soil and Water Resource Affected Environment, Section 3.5.2 (DAF, 
2010) 
“The … airspace overlie the Vidalia Upland District of the Southern 
Coastal Plain … [and] … Middle Atlantic Coastal Plain and the Atlantic 
Coast Flatwoods Land Resource Area. The Vidalia Uplands is a 
moderately dissected area with a well-developed dendritic stream pattern 
on gravelly, clayey sands.” “… upland soils are acidic, deep, and well or 
moderately well drained…” The predominant landform [of the Middle 
Atlantic Coastal Plain] is a flat, weakly dissected alluvial plain ... Soils are 
deep, medium texture, and have adequate to excessive water supplies for 
use by vegetation. Soils throughout the affected environment range from 
strongly acidic to moderately acidic with a pH ranging from 4.5 to 6.0.” 
“Surface water resources underlying the … airspace include portions of the 
Santee, Pocotaligo, Black, and Great Pee Dee Rivers … [and] the 
Ogeechee, Ohoopee and Little Ohoopee, and Brier Creek. The water table 
is high in many areas, resulting in poor natural drainage and abundance of 
wetlands. In addition, numerous pocosins and Carolina Bays exist under 
the [airspace]. Pocosins are evergreen shrub bogs found between coastal 
freshwater marshes and deepwater swamp forests. Pocosins, like bogs, 
have lots of sphagnum moss and nutrient-poor acidic soil and water. 
Carolina Bays are ovate shaped shallow depressions and represent a type 
of bog or bog-lake complex unique to the southeastern coastal plain.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Soil and Water Resource Affected Environment, Sections 4.5.1.1, 
4.5.1.2 (DAF, 2011b) 
“Centennial, Oscura, and Red Rio Ranges are located in the Southern 
Desertic Basins, Plain, and Mountains Major Land Resource Area 
(MLRA) as defined by the USDA [U.S. Department of Agriculture]. Soils 
in this MLRA are generally moderately deep to very deep, well drained, 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Soil and Water Resources Section References for NEPA Documents in 
Table 3.1-1 

and loamy or clay rich. Some soils are shallow or very shallow over a 
calcium carbonate hardpan or overlie a shallow bedrock layer.” 
“Centennial Range is located on the northwestern edge of the Salt Basin, a 
hydrologic basin with its upper portion in southeast New Mexico … 
[which] covers approximately 2,400 square miles and includes the western 
portion of Otero Mesa and the southern slopes of the Sacramento foothills. 
The Sacramento River is the primary surface water feature in the area of 
the Centennial Range. Some surface waters derived from the river are 
captured and diverted to pipelines running through McGregor Range. 
Oscura and Red Rio Ranges are located on the northwestern flank of the 
Tularosa Basin, a closed hydrologic basin that comprises an area of 
approximately 6,500 square miles in south-central New Mexico.”  

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Chaff and flare use was not analyzed for soil and water resources in the 
Holloman AFB EIS (DAF, 2021). 

Desert and 
Arid Regions 

UTTR, Hill 
AFB, Utah 

Soil and Water Resource Affected Environment, Section 3.3.3 (DAF, 
2000) 
“The land underlying the UTTR airspace boundaries is primarily covered 
by Playa and Playa-Saltair Complex soils. These soils are found primarily 
in the low-lying, flat portions of the ranges. The playas consist of barren 
undrained basins that are subject to repeated inundation by salt water and 
salinization by evaporation of the accumulated water. The surfaces of 
playas are often thinly covered by salt crystals and patterned by cracks 
when dry. The soil materials are strongly calcareous, stratified lacustrine 
sediments of silt, clay, and sand containing sufficient amounts of salt to 
prohibit the growth of vegetation.” 
“No perennial streams originate on the Hill and Wendover Air Force 
Ranges, although there are perennial streams in the Deep Creek Mountains 
to the southwest. The only flows in the stream channels… are found just 
below perennial springs and generally infiltrate within a short distance.”  
“Groundwater occurs in both the unconsolidated and consolidated rocks 
beneath Hill Air Force Range and Wendover Air Force Range. The major 
groundwater reservoir is the unconsolidated to partially consolidated basin 
fill. This material is more than 1,000 feet thick, possibly ranging up to 
2,000 feet thick beneath some areas of Hill and Wendover Air Force 
Ranges.”  

Agricultural  PRTC, 
Ellsworth AFB, 
South Dakota 

Soil and Water Resource Affected Environment, Sections 3.5.3.3, 
3.5.3.4 (DAF, 2014) 
“The soils … consist of five soil orders: Mollisols, Entisols, Inceptisols, 
Alfisols, and Vertisols.” “…the major surface water features … include…: 
the Bighorn, Tongue, Powder, Little Powder, Little Missouri, Belle 
Fourche, Cheyenne, Moreau, Grand, and Cannonball rivers. The rivers and 
their associated tributaries … 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.”  
“… PRTC … [airspace] lie within the Northern Great Plains aquifer 
system … [and] … there are 4 major aquifers within the Northern Great 
Plains aquifer system in the ROI [region of influence] (from shallowest to 
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Environmental 
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Representative 
Airspace 
Location 

Soil and Water Resources Section References for NEPA Documents in 
Table 3.1-1 

deepest): Lower Tertiary, Upper Cretaceous, Lower Cretaceous, and 
Paleozoic…” 

Oceans Hickam AFB, 
Hawaii 

Soil and Water Resource Affected Environment, Section 3.5.3.1 (DAF, 
2007) 
Chaff and flare use in the airspace was not analyzed for soil resources as 
training takes place over water. “Waters of the Pacific Ocean north of the 
Equator generally swirl in a clockwise direction.” “In the middle of this 
giant swirl (at about 30° N Lat) is an area of still water called the North 
Pacific Gyre. Floating material (both natural planktonic materials and 
human) in the Pacific Ocean eventually gathers in the gyre. Non-degrading 
materials, like plastics, will persist on the surface in the gyre indefinitely. 
Periodically, stochastic processes cause masses of floating debris to escape 
the gyre and re-enter circulating currents. Sometimes mobilized debris is 
then deposited along the mainland coasts or the north shores of the 
Hawaiian Islands. The North Pacific Gyre lies to the north of Hawaii.” 

Oceans Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for soil and water resources (DAF, 
2020).  

Wetlands N/A Wetlands are discussed under Biological Resources, Section 3.5. 
Grasslands PRTC, 

Ellsworth AFB, 
South Dakota 

Soil and Water Resource Affected Environment, Sections 3.5.3.3; 
3.5.3.4 (DAF, 2014) 
Soil and water resources are not specifically identified as occurring in 
Grasslands in the prior NEPA documents; please see the PRTC, Ellsworth 
AFB Agricultural row of this table for a summary description of soil and 
water resources, some of which could be in or near a Grasslands 
environment 

Key: AFB = Air Force Base; EIS = Environmental Impact Statement; MLRA = Major Land Resource Area; N/A = not applicable; 
NEPA = National Environmental Policy Act; PRTC = Powder River Training Complex; UTTR = Utah Test and Training Range 

3.6.2 Environmental Consequences of the Proposed Action 

3.6.2.1 Continued Use of Legacy Defensive Countermeasure Items  

The deployment of legacy chaff and flares in DAF training airspace, as described above, results in 
the determination of no significant impacts to soil and water resources in DAF training airspaces, 
as summarized from prior NEPA documentation (incorporated by reference and listed in  
Table 3.1-1), in Table 3.6-2. The table summarizes the environmental consequences from 
deploying legacy defensive countermeasures in the different environmental settings where the 
DAF conducts testing and training. The overall summary from the existing environmental 
documents is that the use of legacy chaff and flares have no significant impact on soil and water 
resources.  

3.6.2.1.1 Chaff 

Potential impacts to soil and water resources from the use of the legacy chaff items identified in 
Table 3.1-2 could result from the breakdown of chaff fibers and chaff residual materials in soils 
and waters and have been addressed in the prior NEPA documents identified in Table 3.6-2. The 
conclusion of effects to soil and water resources from the use of legacy chaff is that chaff fibers 
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and residual materials from chaff deployment would not result in significant environmental 
impacts. 

Table 3.6-2. Soil and Water Resources Environmental Consequences - NEPA Document Section 
References Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace Location 

Soil and Water Resources Section References for NEPA 
Documents in Table 3.1-1 

Woodlands Joint Pacific Alaska 
Range Complex, 
Alaska 

Chaff and flare use was not analyzed for soil and water resources 
(DAF and Army, 2013). 

Woodlands Tyndall AFB, 
Florida 

Soil and Water Resource Environmental Consequences, Sections 
1.4.1.5, 1.4.1.7 (DAF, 2020) 
“Under the airspace, the use of defensive countermeasures (i.e., chaff 
and flares) has been found to be nontoxic and would not adversely 
affect soil resources; therefore, soil resources are not carried forward 
for detailed analysis.” 

Woodlands Moody AFB, 
Georgia 

Soil and Water Resource Environmental Consequences, Section 
3.1.2 (DAF, 2023) 
“The Proposed Action would not increase any expendables used during 
training operations in the Moody Airspace Complex, but chaff and 
flare use would be redistributed. Residual materials of chaff and flares 
could collect on the soil surface; however, the probability of such 
residual materials being deposited in any one location would be 
minuscule due to the dispersal of chaff and flares. Therefore, impacts 
on soils would be insignificant.” 
“Depending on the altitude of release and wind speed and direction, the 
chaff from a single bundle can be spread over distances ranging from 
less than a 0.25 mile to over 100 miles. Chaff and flares do not contain 
materials that would degrade water quality or pose a human health 
risk.” 

Woodlands Shaw AFB, South 
Carolina 

Soil and Water Resource Environmental Consequences, Section 
3.5.3.1 (DAF, 2010) 
“Chaff disperses widely when deployed and ultimate disposition 
depends upon the altitude of release and the prevailing winds at 
different altitudes at the time of release. Based on the quantity of chaff 
bundles proposed for deployment … chaff would not accumulate to a 
point where it could create an impact.” 
Flare residual materials would not be expected to discernibly or 
measurably affect water or soil resources. Given the large size of the 
[airspace] and the annual number of flares that are used in the airspace, 
no substantive impact would occur to soils or water resources.  

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Soil and Water Resource Environmental Consequences, Section 
4.5.2.1 (DAF, 2011b) 
“Chaff and flares are authorized for use in the existing MOAs and … 
[the] Ranges.... Use of flares is approved at a minimum altitude [of] 
2,000 feet AGL over WSMR airspace and 500 feet AGL over Red Rio 
and Oscura Ranges. Deployment of flares is not permitted in WSMR 
airspace during very high or extreme fire conditions.” 
“No impact to soil or water resources would be anticipated from chaff, 
even in the case of a highly unlikely event such as an entire clump of 
undispersed chaff falling on the ground or into a small, confined water 
body.” 
“Once ejected from an aircraft, the magnesium flare pellet is designed 
to be fully consumed before reaching the ground (there are also other 
components, which similar to those found in the chaff package). A 



Programmatic EA for Testing and Training with Defensive Countermeasures 

Table 3.6-2. Soil and Water Resources Environmental Consequences - NEPA Document Section 
References Pertaining to the Representative Training Airspace (continued) 

Final Programmatic EA 3-45 

Environmental 
Setting 

Representative 
Airspace Location 

Soil and Water Resources Section References for NEPA 
Documents in Table 3.1-1 

flare failure that results in a dud on the ground is estimated to occur in 
0.01 percent of flares used… There would be no significant impacts to 
physical [soil and water] resources due to the chemical composition of 
flare materials that reach the ground.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Soil and Water Resource Environmental Consequences, Section 
3.1.3 (DAF, 2021) 
“There is a possibility that chaff fibers or residual material from chaff 
and flares could collect on water surfaces; however, the probability of 
a substantial amount of residues being deposited in any one location, 
specifically within a small, confined waterbody, would be minuscule 
due to the large area within which flight operations would occur.” 
“Residual materials of chaff and flare could collect on the soil surface; 
however, the probability of such residual materials being deposited in 
any one location would be minuscule due to the dispersal of chaff and 
flares….” Therefore, impacts to soils would be insignificant. 

Desert and 
Arid Regions 

UTTR, Hill AFB, 
Utah 

Soil and Water Resource Environmental Consequences, Sections 
3.3.3, 3.3.4 (DAF, 2000) 
“Chaff is approximately 60 percent glass fibers and 40 percent 
aluminum by weight. The comparison to desert dust is relevant 
because the composition of dust is dominated by silicon dioxide (SiO2) 
and aluminum oxide (Al2O3), which are the most common minerals in 
the Earth’s crust.” “In arid areas, the slow chemical decomposition of 
chaff is expected to have no adverse effects on soil chemistry and plant 
growth. In wet, acidic environments, chemical decomposition is more 
rapid, but no adverse effects are expected for several reasons. The 
small quantity of chaff accumulating on the ground would release 
minute amounts of chemicals, primarily aluminum and silicon dioxide, 
that are abundant in the soil. The trace amounts of the other chemicals 
in the chaff fibers would be released in such small quantities that no 
effects would be anticipated.” 
“The 1997 ACC [Air Combat Command] Report presented the 
findings of a 13-day experiment in which salt water from the 
Chesapeake Bay was spiked with chaff. No appreciable increases in 
aluminum, cadmium, iron, or zinc levels were detected. Therefore, the 
expansion of the use of self-protection chaff within the UTTR would 
not have any significant, adverse affects [sic] on soil and water 
resources.” 
“The effects of dud flares and flare ash on the soil and water resources 
depend on the quantity of material deposited in a particular 
environment, the characteristics of the receiving environment (e.g., 
pH), and the sensitivity of the environment to the contaminants of 
concern. Dud flares are rare and incidental events, so it is extremely 
unlikely that any given location would experience long-term 
cumulative effects from a buildup of flare material. Flare ash is widely 
distributed by wind, and the likelihood that a sufficient quantity would 
accumulate in a particular water body to measurably affect its chemical 
makeup is also remote. Therefore, the use of self-protection flares 
within the UTTR, especially the lowering of the allowable release 
altitude, would not have any significant, adverse affects [sic] on soil 
and water resources.” 
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Agricultural 
Areas 

Powder River 
Training Complex 
(PRTC), Ellsworth 
AFB, South Dakota 

Soil and Water Resource Environmental Consequences, Section 
4.5.3.1 (DAF, 2014) 
“The primary constituents of chaff are silica and aluminum. 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. 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 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…” 
“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.” 
“Chaff and flare plastic and wrapper residual materials are typically 
inert and not expected to impact soils or water bodies.… Overall, no 
significant impacts to soil and water resources in the ROI [region of 
influence] are expected…” 

Oceans Hickam AFB, 
Hawaii 

Soil and Water Resource Environmental Consequences, Section 
4.5.1 (DAF, 2007) 
“… chaff would be expected to be widely dispersed per year for each 
square mile of open ocean area under training airspace. Upon initial 
contact with sea surfaces chaff would be expected to be briefly 
supported by surface tension. Wave action would quickly cause 
vitreous chaff fibers to enter the water column where their negative 
buoyancy would carry them to the seafloor. No studies characterize 
transit time of chaff fibers through the deep sea water column.” “In 
most environments, chaff rapidly breaks up to become 
indistinguishable from native substrates. Chaff use would be difficult 
to detect in the environment and would not produce a significant effect 
upon ocean waters under the airspace.” 
“Plastic, nylon, and Mylar pieces that fall when chaff is deployed are 
inert. These pieces are similar to the plastic pieces that come from 
current chaff use. The Mylar wrapping is similar to the aluminum-
coated Mylar that falls when flares are deployed. These materials are 
inert and are not expected to be concentrated in any way under any 
specific airspace. Plastic debris of any type is a serious and 
increasingly high profile issue in marine environments. The persistence 
and accumulation of waste plastic materials from a variety of sources 
is well-studied in many ocean basins, including the North Pacific. This 
volume of plastics is a statistically insignificant amount of plastic, 
compared to other sources of plastic waste in the North Pacific. 
Quantifiable, predictable, and avoidable sources of plastic debris 
should be noted. Any inert plastics have the potential to enter the 
plankton food chain and interfere with normal food web function and 
therefore water chemistry. Flare debris consist of 1-inch by 1-inch 
plastic or nylon parts, aluminum-coated Mylar wrapping materials, and 
a medium hailstone-sized plastic safe and initiation device.” 

Oceans Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for soil and water resources in the 
ADAIR EA (DAF, 2020).  

Wetlands Holloman AFB, 
New Mexico 

Wetlands are discussed under Biological Resources, Section 3.5. 
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Grasslands PRTC, Ellsworth 
AFB, South Dakota 

Soil and Water Resource Environmental Consequences, Section 
4.3.3.1.3, Appendices C & D (DAF, 2014) 
Soil and water resources are not specifically identified as occurring for 
Grasslands in the prior NEPA documents; please see the PRTC, 
Ellsworth AFB Agricultural row of this table for a summary analysis 
of soil and water resources, some of which could be in or near a 
Grasslands environment. 

Key: AFB = Air Force Base; AGL = above ground level; EA = Environmental Assessment; MOA = Military Operations Area; 
NEPA = National Environmental Policy Act; PRTC = Powder River Training Complex; UTTR = Utah Test and Training Range; 
WSMR = White Sands Missile Range 

3.6.2.1.2 Flares 

Potential impacts to soil and water resources from the use of the legacy flare items identified in 
Table 3.1-2 could result from wildfires from flare deployment and the resulting residual materials 
on the surface, including duds, which have been addressed in the prior NEPA documents identified 
in Table 3.6-1. The types of flare deployed and the adopted management strategies for use of flares 
in the airspaces are primarily related to altitude restrictions for deployment and ensure complete 
consumption of the flare before contact with the ground surface. A typical legacy MJU-7A/B MTV 
flare is comprised of 5.28 ounces of magnesium, 3.08 ounces of Teflon, and 0.44 ounces of Viton 
(Koch et al., 2012). Teflon is a PFAS composition, and on June 15, 2022, the EPA issued a drinking 
water health advisory for different types of PFAS which ranged from not exceeding 0.004 parts 
per trillion (ppt) to not exceeding 2,000 ppt depending on the type of PFAS compound (USEPA, 
2022). The exact type of PFAS in an MTV flare is not known. A representative 1.0 ppt of PFAS 
has been considered to generally not exceed historic EPA drinking water health advisories (Evans 
et al., 2020). A 1.0 ppt concentration of water soluble PFAS could result from one dud MJU-7A/B 
flare with 3.08 ounces of Teflon falling in a 5.5-square mile or smaller lake with an average depth 
of 20 feet, with the conservative assumptions that the Teflon in the flare pellet would be water 
soluble and completely dissolve. Given that the entire surface area of the U.S. lower 48 states is 
just 3 percent surface water (USDA, 2020), the opportunity for the deposition of a dud flare in a 
water body located beneath military training airspace would be much less than on land. Since not 
all surface water in the U.S. is used as a source for domestic drinking water, the likelihood of a 
dud flare landing in a drinking water source would be even lower.  

As discussed in Section 7.7.3 of Appendix A, there are very few dud flares, and it would be nearly 
impossible for multiple dud flares to accumulate in one small area; it is calculated that a 
representative 2,000-square mile MOA would have one dud flare per 25 square miles. The 
conclusion of effects to soil and water resources is that legacy flares and residual materials from 
their deployment would not result in significant impacts to soil and water resources under the 
airspace. 
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3.6.2.2 Use of New Defensive Countermeasure Items 

3.6.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1 would be expected to result in no 
significant impacts to soil and water resources, similar to the comparable legacy chaff items 
summarized in Table 3.6-2.  

3.6.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares that have not been previously 
evaluated in existing environmental documents. Table 3.1-4 compares the new flares with legacy 
flare components based on the technical description/analysis of the items included in Appendix A. 
The new MTV flares are comparable to legacy flares and would have no significant impacts to soil 
and water resources, similar to the comparable legacy flares summarized in Table 3.6-2. Standard 
spectral flares are primarily combat flares with a weighted nose and would be used for testing and 
very limited training over ranges approved for deploying live or inert munitions. This limited use 
of standard spectral flares would be expected to have no significant environmental effects to soil 
and water resources. Thrusted flares are combat flares; their use during testing and limited training 
over ranges suitable for munitions deployment would be expected to have no significant impacts 
to soil and water resources. The environmental consequences from use of the new flares as 
described in Table 3.1-4 would be expected to result in no significant impacts to soil and water 
resources. 

3.6.2.2.3 Spectral Decoys 

As described in Section 7.6 of the Supplemental Report Update (Appendix A), each decoy deploys 
from 1,500 to 3,000 iron foils, which measure either 0.75 by 1.75 by 0.00125 inches thick or 
0.75 by 0.75 by 0.00125 inches thick. Similar to chaff fibers, these extremely light (0,0046- to 
0.009-ounce or 0.13- to 0.25-gram) foils would be dispersed by atmospheric conditions over a 
wide region, depending upon the altitude of release and the prevailing winds at different altitudes 
at the time of release, thus reducing the potential for the iron foils to have a concentrated effect on 
a soil resource or water body. The potential widespread distribution of the foils into water bodies 
has not been the subject of any special studies; however, degradation of the very thin foils would 
be similar to the degradation of nails, reinforcing bar, or other ferrous materials found in water 
bodies but would be faster due to their extreme thinness. It is calculated that it would take four 
completely dissolved 0.25-gram foils per cubic meter of water to reach USEPA’s National 
Recommended Water Quality Criteria – Aquatic Life Criteria water quality cleanup standard of 
1,000 µg/l. Thus, it would take the deposition and complete degradation of approximately 647 of 
the larger foils in a pond with a surface area of 0.02 acre to reach the USEPA’s water quality 
cleanup standard. With iron as the fourth most common element of the Earth’s crust, and it not 
being considered hazardous in aquatic environments, it is anticipated that there would be negligible 
effects on surface waters from the use of spectral decoys. 
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During an informal 3-month weathering test, oxidized foils from spectral decoys placed in an arid 
setting did not noticeably weather on the surface from exposure to heat in excess of 100 °F or cold 
below 40 °F. The foils were found to not substantially change in weight or shape and are expected 
to remain intact in an arid environment longer than in a moist environment, but for an unknown 
time period, up to a year or more. In a pecan nursery in Georgia, a farmer found deteriorating 
(rusting) residual spectral decoy iron foils distributed on the ground in his nursery and was able to 
trace the source of the foils to the DAF. The DAF response included collecting and analyzing soil 
samples to determine if the rusting foils had any impact on the soil chemistry. Soil samples from 
where the foils were found, as well as outside the nursery where no foils were found, showed no 
statistical difference in chemistry, specifically iron and iron oxides. The results indicated no 
discernible impact on the surface soils at the nursery property from the residual iron foils. Until 
further laboratory and in-situ studies are conducted that evaluate the long-term degradation of the 
foils in both acidic and alkaline soil environments, it is anticipated that seasonal weathering and 
vegetative litter will reduce these foils to particles indistinguishable from soils components. 
Deployment of spectral decoys would be expected to have no significant impacts to soil and water 
resources. 

3.6.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through  
Table 2.3-4, in currently approved airspace. With continued adherence to the current management 
strategies for their use, there would be no significant impacts to soil and water resources, as 
described in Section 3.6.2.1. 

3.7 LAND USE AND VISUAL RESOURCES 

3.7.1 Affected Environment 

The affected environment for land use and visual resources under the Proposed Action includes 
the area underlying the DAF training airspace where defensive countermeasure use is approved 
(Figure 1.2-3). Table 3.7-1 summarizes the land use and visual resources affected environment 
under the representative DAF training airspaces for this programmatic analysis, which is 
introduced in Table 1.6-1 and Table 3.1-1. The land use and visual resources affected environment 
is described by summarizing extracted quotes from the relevant NEPA documents that are 
incorporated by reference and listed in Table 3.1-1 for all the representative environmental 
settings. 

Table 3.7-1. Land Use and Visual Resources Affected Environment – NEPA Document Section 
References Pertaining to the Representative Training Airspace

Environmental 
Setting 

Airspace 
Location 

Land Use and Visual Resource Section References for NEPA Documents 
in Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska 

Land Use and Visual Resource Affected Environment, Section 3.1.10.1 
(DAF and Army, 2013) 
“Land ownership … is a mixture of Federal, State, local borough, and private 
land (including Native regional and village corporation land)…” “Plans 
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developed by the Federal government, the State, local boroughs, 
municipalities, and Native corporations describe the management intent and 
priorities for lands within their jurisdictions.” 
“The State of Alaska and BLM manage the vast majority of lands…in the 
area.… Recreation, subsistence activities and mining are primary uses.” 
“Federal and State lands with legislatively designated protection … includes 
10 areas with special purposes and management based on particular resource 
values, including refuges, parks, preserves, sanctuaries, critical habitat areas, 
ranges, and special management areas.” 

Woodlands Tyndall AFB, 
Florida 

Land Use and Visual Resource Affected Environment, Section 1.4.1.6 
(DAF, 2020) 
“…. The Proposed Action would not affect the aesthetic qualities of the lands 
and Gulf of Mexico beneath the MOAs and Warning Areas; therefore, this 
resource is not carried forward for further detailed analysis in this EA 
[Environmental Assessment].” 

Woodlands Moody AFB, 
Georgia 

Land Use and Visual Resource Affected Environment, Sections 3.8.4.1, 
3.8.4.2 (DAF, 2023) 
“The majority (97 percent) of the land underlying the Moody Airspace 
Complex is owned and managed by private individuals. Most of the land … is 
undeveloped and is classified as forested or agricultural with some woody 
wetlands. A total of seven urban clusters (i.e., areas with populations between 
2,500 and 50,000) …[and] 13 recreational areas … underlie the Moody 
Airspace Complex. Recreational areas include state parks, areas, natural 
areas, national forests, NWRs [National Wildlife Refuges], and WMAs 
[Wildlife Management Areas]…” 

Woodlands Airspace 
Training 
Initiative, 
Shaw AFB, 
South 
Carolina 

Land Use and Visual Resource Affected Environment, Section 3.8.3 
(DAF, 2010) 
“Agriculture, forestry, and rural communities are the primary land uses [with 
over] 96 percent … privately owned land. Numerous, sparsely populated 
communities are scattered throughout … the affected [airspace]” 
“Special use areas provide recreational opportunities and/or provide solitude 
or wilderness experiences. These areas may include public land area such as 
national forests or state and local parks.” 

Desert and 
Arid Regions 

Holloman 
AFB, New 
Mexico 

Land Use and Visual Resource Affected Environment, Section 4.8.1.1 
(DAF, 2011b) 
“The majority of federal land under the airspace is administered by BLM, 
followed by DoD, and then by the United States Forest Service (USFS). 
Training ranges include DoD lands requiring special management for 
conservation. The SULMAs [Special Use Land Management Areas] include 
wilderness and Wilderness Study Areas (WSAs), national forests, national 
wildlife refuges, experimental ranges, national monuments, reservoirs, Native 
American reservation lands, and state parks.” 

Desert and 
Arid Regions 

Holloman 
AFB, New 
Mexico 

Land Use and Visual Resource Affected Environment, Sections 3.6.2, 
3.7.2 (DAF, 2021) 
“The area beneath SUA [Special Use Area] in southern New Mexico is 
predominantly rural with areas of higher population density in Artesia, 
Carlsbad, Socorro, and Silver City. Extractive industries including oil 
production, forestry, and grazing operations are common in the region.” 
“Common types of recreation that occur on the land beneath all the proposed 
airspace areas include hiking; viewing natural features, wildlife, and historic 
sites; camping; fishing; hunting; driving for pleasure; bicycling; horseback 
riding; water activities; and skiing. Recreational activities can occur on both 
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public and private lands. The majority of lands under the proposed airspace 
are public. Land management is undertaken by multiple Federal and state 
agencies, including the USFS, BLM [Bureau of Land Management], NPS 
[National Park Service], USFWS [U.S. Fish and Wildlife Service], USDA 
[U.S. Department of Agriculture], BOR [Bureau of Reclamation], and New 
Mexico State Parks.” 

Desert and 
Arid Regions 

UTTR, Hill 
AFB, Utah 

Land Use and Visual Resource Affected Environment, Section 3.3.5 
(DAF, 2000) 
“The land base of Hill and Wendover Air Force Ranges is approximately 
928,000 acres… and are managed primarily by BLM….for multiple use, … 
and include livestock grazing, support of wildlife, dispersed and developed 
recreation, and mining. Some industrial uses on lands adjacent to the ranges 
include mineral extraction and processing, mining, landfills/waste 
incineration, and brine shrimp collection.  
The only significant commercial development … is … Casinos, hotels and 
motels, service stations, stores, recreational vehicle camps, and related tourist 
facilities are found “at Wendover UT/NV.”  
“The visual resources of the lands within the UTTR airspace boundaries are 
… one of isolation, remoteness, expansive open space, and dramatic basin 
and range landforms.” 

Agricultural 
Areas 

PRTC, 
Ellsworth 
AFB, South 
Dakota 

Land Use and Visual Resource Affected Environment, Sections 3.8.2.1, 
3.8.2.2 (DAF, 2014) 
“[PRTC] land[(s)] consists of about 34,000 square miles…26,540 square 
miles rangeland … 4279 square miles agricultural.” “Ranching and farming 
are well-established activities that define the regional character and economy 
since settlement by Americans of European descent … and … have become 
important activities of Native Americans…” 

Oceans Hickam AFB, 
Hawaii 

Chaff and flare use was not analyzed for land use and visual resources (DAF, 
2007). 

Oceans Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for land use and visual resources (DAF, 
2020). 

Wetlands UTTR, Hill 
AFB, Utah 

Land Use and Visual Resource Affected Environment, Section 3.3.4 
(DAF, 2000) 
“Three wetland types have been identified on Hill and Wendover Ranges: a 
pickleweed-saltgrass-glasswort community, a saltgrass (or rabbitfoot 
beardgrass) community, and a bulrush-phragmites community.” “At Hill Air 
Force Range, … 22,576 acres categorized as jurisdictional wetland… At 
Wendover Air Force Range, … 22,425 acres categorized as jurisdictional 
wetland” 

Wetlands Moody AFB, 
Georgia 

Land Use and Visual Resource Affected Environment, Section 3.8.4.1 
(DAF, 2023) 
“Most of the land underlying the [airspace] is undeveloped and is classified as 
forested or agricultural with [558,476 acres of woody wetlands and 20,552 
acres of emergent herbaceous wetlands] from a total of 2.35 million acres.” 

Grasslands PRTC, 
Ellsworth 
AFB, South 
Dakota 

Land Use and Visual Resource Affected Environment, Section 3.8.2.3 
(DAF, 2014) 
“Some federal land … 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 [and] 
… includes portions of the Custer and Black Hills National Forests, Thunder 
Basin National Grassland, Cedar River and Grand River National 
Grasslands.” 
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Environmental 
Setting 

Airspace 
Location 

Land Use and Visual Resource Section References for NEPA Documents 
in Table 3.1-1 

Key: AFB = Air Force Base; BLM = Bureau of Land Management; DoD = Department of Defense; MOA = Military Operations 
Area; NEPA = National Environmental Policy Act; PRTC = Powder River Training Complex; USFS = United States Forest 
Service; UTTR = Utah Test and Training Range 

3.7.2 Environmental Consequences of the Proposed Action 

3.7.2.1 Continued Use of Legacy Defensive Countermeasure Items  

The deployment of legacy chaff and flares in DAF training airspace, as described above, results in 
the determination of no significant impacts to land use and visual resources in DAF training 
airspaces, as summarized from prior NEPA documentation (incorporated by reference and listed 
in Table 3.1-1), in Table 3.7-2. The table summarizes the environmental consequences from 
deploying legacy defensive countermeasures in the different environmental settings where the 
DAF conducts testing and training. The overall summary from the existing environmental 
documents is that the use of legacy chaff and flares could have minimal impact on land use and 
visual resources. 

Table 3.7-2. Land Use and Visual Resources Environmental Consequences - NEPA Document 
Section References Pertaining to the Representative Training Airspace

Environmental 
Setting 

Representative 
Airspace 
Location 

Land Use and Visual Resources Section References for NEPA 
Documents in Table 3.1-1 

Woodlands Joint Pacific 
Alaska Range 
Complex, 
Alaska 

Land Use and Visual Resource Environmental Consequences, Section 
3.1.10.3.1 (DAF and Army, 2013) 
“Minimal impact on land use from chaff and flare use is expected. Fox 3 
MOA and Paxon ATCAA [Air Traffic Control Assigned Airspace] have 
historically supported chaff and flare use with little or no impact on land 
use, recreation, or natural settings. Under this proposal…chaff and flares 
… would have minimal effect on land use ... The potential for fires from 
flares can affect vegetation and wildlife, and fires can indirectly change 
visual qualities of an area for many years. The risk of flare-caused fire, 
compared to other sources, is extremely low. Dispersed over an extremely 
large area, the likelihood of noticing residual materials deposited on the 
ground, such as small plastic, felt end caps, or wrapping material, is very 
low. Residual materials, if found and identified in a pristine setting, could 
annoy some persons, but would not change the overall visual qualities of 
an area.” 

Woodlands Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for land use and visual resources 
(DAF, 2020). 

Woodlands PRTC, 
Ellsworth AFB, 
South Dakota 

Land Use and Visual Resource Environmental Consequences, Section 
4.8.3.1 (DAF, 2014) 
“… 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 ounces 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 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Land Use and Visual Resources Section References for NEPA 
Documents in Table 3.1-1 

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.” 

Woodlands Moody AFB, 
Georgia 

Land Use and Visual Resource Environmental Consequences, Section 
3.1.2 (DAF, 2023) 
“The use of flares would be dispersed across large areas and would be at 
altitudes that would not be visible during the daytime and visible at night 
only with very clear night skies. Flare releases would be at very low 
altitudes (between 2,000 and 4,000 feet AGL) and would not be visible 
unless the individual observing the flare was proximate to the training 
event at the time of the release of defensive countermeasures. Therefore, 
the use of flares in the Moody Airspace Complex under the Proposed 
Action would not create an annoyance or detract from the visual 
characteristics of the environment.” 

Woodlands Shaw AFB, 
South Carolina 

Land Use and Visual Resource Environmental Consequences, Section 
3.5.3.1 (DAF, 2010) 
“If chaff and flare expended plastic, felt, and wrapping materials were 
distributed evenly throughout the airspace, it would result in approximately 
one piece of residual material per 5 acres under [the airspace]. Residual 
materials do not appear to accumulate in quantities that would result in a 
significant visual effect, although spent flare materials could be intrusive 
and unwanted to private landowners in the area. Flare residual materials 
could be undesirable in areas specifically protected to preserve naturalness 
and pristine qualities. These areas include Wilderness Areas, Wild and 
Scenic Rivers, wildlife and habitat project areas, and areas designated to 
have outstanding visual quality, where any human-made object would be 
incongruous and unexpected, and where people walking, camping, and 
hiking would be within viewing distance of flare materials on the ground.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Chaff and flare use was not analyzed for land use and visual resources in 
the Holloman AFB EA (DAF, 2011b). 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Land Use and Visual Resource Environmental Consequences, Section 
3.1.3 (DAF, 2021) 
Chaff and flare use was not analyzed for land use resources. 
“Flares … would be a temporary source of light emissions (flares burn for 
approximately 3 to 5 seconds).” “Aircraft operations and the use of flares 
in the training airspace would be dispersed through the horizontal limits of 
the airspace. As such, no one location would receive a consistent 
distribution of flares and flare usage would not create a consistent source 
of light.” 

Desert and 
Arid Regions 

UTTR, Hill 
AFB, Utah 

Land Use and Visual Resource Environmental Consequences, Section 
3.3.5 (DAF, 2000) 
“Chaff fibers and debris may be noticed occasionally by outdoor 
recreationists but would not attract attention due to their small size or to 
their similarity to other familiar natural or manmade objects. However, in 
areas specifically protected to preserve naturalness and pristine qualities, 
such as WSAs [Wilderness Study Areas] or National Wildlife Refuges, 
users (both the public and land managers) are more likely to perceive chaff 
debris as undesirable and unattractive since it conflicts with the 
expectations of primeval character and management objectives to preserve 
naturalness.” 
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Environmental 
Setting 

Representative 
Airspace 
Location 

Land Use and Visual Resources Section References for NEPA 
Documents in Table 3.1-1 

“Flare debris, such as end caps, are not easily detected and would not affect 
the overall scenic quality or outdoor experiences.” “Flare debris would not 
accumulate in quantities that would result in significant visual impacts. 
However, it could be more noticeable and undesirable in areas specifically 
protected to preserve naturalness and pristine qualities….” 
“The visual illumination of flares would be short term and temporary and 
would not be expected to significantly affect sensitive visual resources, 
unless large numbers of flares were dispensed over scenic areas on a 
frequent basis. Impacts to scenic resources are not generally a concern at 
night. However, flares dispensed at night could be perceived as an 
intrusion and disturbing to people in recreation areas.” 

Agricultural 
Areas 

PRTC, 
Ellsworth AFB, 
South Dakota 

Land Use and Visual Resource Environmental Consequences, Section 
4.3.3.1.3 (DAF, 2014) 
“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.” 

Oceans Hickam AFB, 
Hawaii 

Chaff and flare use was not analyzed for land use and visual resources 
(DAF, 2007). 

Oceans Tyndall AFB, 
Florida 

Chaff and flare use was not analyzed for land use and visual resources 
(DAF, 2020). 

Wetlands UTTR, Hill 
AFB, Utah 

Land Use and Visual Resource Environmental Consequences, Section 
3.3.5 (DAF, 2000) 
Land Use and Visual resources are not specifically identified as occurring 
for Wetlands in the prior NEPA documents; please see the UTTR Hill AFB 
Desert and Arid Regions row of this table for a summary analysis of Land 
Use and Visual resources, some of which could be in or near a Wetlands 
environment. 

Wetlands Moody AFB, 
Georgia 

Land Use and Visual Resource Environmental Consequences, Section 
3.1.2 (DAF, 2023) 
Land Use and Visual resources are not specifically identified as occurring 
for Wetlands in the prior NEPA documents; please see the Moody AFB 
Woodlands row of this table for a summary analysis of Land Use and 
Visual resources, some of which could be in or near a Wetlands 
environment. 

Grasslands PRTC, 
Ellsworth AFB, 
South Dakota 

Land Use and Visual Resource Environmental Consequences, Section 
4.8.3.1 (DAF, 2014) 
“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.” “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.” 

Key: AFB = Air Force Base; AGL = above ground level; EA = Environmental Assessment; MOA = Military Operations Area; 
NEPA = National Environmental Policy Act; PRTC = Powder River Training Complex; UTTR = Utah Test and Training Range 
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3.7.2.1.1 Chaff 

Potential impacts to land use and visual resources from the use of the legacy chaff items identified 
in Table 3.1-2 could result from the presence of chaff fibers and chaff residual materials and have 
been addressed in the prior NEPA documents summarized in Table 3.7-2. The conclusion of 
effects to land use and visual resources from the use of legacy chaff is that chaff fibers and residual 
materials from chaff deployment would not result in significant environmental impacts.  

3.7.2.1.2 Flares 

Potential impacts to land use and water resources from the use of the legacy flare items identified 
in Table 3.1-2 could result from wildfires from flare deployment and flare residual materials being 
visible in recreational or pristine environments. Table 3.7-2 summarizes the potential impacts to 
land use and visual resources from the use of legacy flares for the different environments under 
DAF training airspace. The types of flare deployed and the adopted management strategies for use 
of flares in the airspaces are primarily related to altitude restrictions for deployment and ensure 
complete consumption of the flare before contact with the ground surface. The conclusion of 
effects to land use and visual resources is that legacy flares and residual materials from their 
deployment would not result in significant impacts to land use and visual resources under the DAF 
airspace. 

3.7.2.2 Use of New Defensive Countermeasure Items 

3.7.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1 would be expected to result in no 
significant impacts to land use and visual resources, similar to the comparable legacy chaff items 
summarized in Table 3.7-2. 

3.7.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares which have not been previously 
evaluated in existing environmental documents. Table 3.1-4 compares the new flares with legacy 
flare components based on the technical description/analysis of the items included in Appendix A. 
The new MTV flares are comparable to legacy flares and would have no significant impacts to 
land use and visual resources, similar to the comparable legacy flares summarized in Table 3.7-2. 
Standard spectral flares are primarily combat flares with a weighted nose and would be used for 
testing and very limited training over ranges approved for deploying live or inert munitions. This 
limited use of standard spectral flares would be expected to have no significant environmental 
effects to land use and visual resources. Thrusted flares are combat flares; their use during testing 
and limited training over ranges suitable for munitions deployment would be expected to have no 
significant impacts to land use and visual resources. The environmental consequences from use of 
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the new flares as described in Table 3.1-4 would be expected to result in no significant impacts to 
land use and visual resources. 

3.7.2.2.3 Spectral Decoys 

Use of spectral decoys in test and training operations started about 2010 and had increased to an 
annual use of approximately 35,510 decoys by 2020 (see Table 2.3-5 and Table 2.3-6). Projected 
annual use is anticipated to be 35,650 decoys over the next 10 years. As described in Section 7.6 
of the Supplemental Report Update (Appendix A), each decoy releases from 1,500 to 3,000 iron 
foils, which measure either 0.75 by 1.75 by 0.00125 inches or 0.75 by 0.75 by 0.00125 inches thick 
and weigh 0.0046 to 0.009 ounces (0.13 to 0.25 grams). The potential for environmental effects of 
the residual foils is related to the potential quantity deposited during each deployment and the 
potential to accumulate due to their relative durability. Similar to the dispersal of chaff fibers, 
although chaff are deployed in far greater numbers (see Table 2.3-6), the extremely light foils 
would be dispersed by atmospheric conditions over a wide region, depending on the release 
altitude, thus reducing the potential for the foils or residual decoy materials to accumulate on any 
sensitive land use or visual resource (see Section 3.1.1.2.3 and Table 7-11 of Appendix A). The 
potential to accumulate also depends, in part, on the unlikely event that a spectral decoy would be 
deployed over the same location more than once before any previously deposited foils are 
disintegrated or obscured by natural processes (see Appendix A, Section 7.6.4.8). Due to their size 
and relative durability, the foils or residual materials could accumulate on the ground surface and 
may be noticed occasionally by outdoor recreationists and be a visual annoyance to any visitor in 
areas specifically protected to preserve naturalness and pristine qualities (i.e., Wilderness Study 
Areas or National Wildlife Refuges). Both the public and land managers are more likely to perceive 
the foils as undesirable and unattractive since it conflicts with the expectations of primeval 
character and management objectives to preserve naturalness. However, they would not be 
expected to accumulate in quantities great enough to change any land uses or adversely affect 
visual resources. Deployment of spectral decoys would be expected to result in no significant 
impacts to land use and visual resources. 

3.7.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through  
Table 2.3-4, in currently approved airspace. With continued adherence to the current management 
strategies for their use, there would be no significant impacts to land use and visual resources, as 
described in Section 3.7.2.1. 

3.8 SOCIOECONOMICS 

3.8.1 Affected Environment 

The affected environment for socioeconomic resources under the Proposed Action includes the 
area underlying the DAF training airspace where defensive countermeasure use is approved 
(Figure 1.2-3). Table 3.8-1 summarizes the socioeconomic affected environment under the 
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representative DAF training airspaces for this programmatic analysis, which is introduced in  
Table 1.6-1 and Table 3.1-1. The socioeconomic affected environment is described by 
summarizing extracted quotes from the relevant NEPA documents that are incorporated by 
reference and listed in Table 3.1-1 for all the representative environmental settings. The affected 
environment section references and quotes in the table are often obtained from other resources, 
such as land use, because the potential socioeconomic effects of defensive countermeasure use 
have not always been independently assessed. Each affected environment is specific to the 
potentially affected socioeconomic resource under the DAF training airspace.  

Table 3.8-1. Socioeconomic Affected Environment - NEPA Document Section References 
Pertaining to the Representative Training Airspace

Environmental 
Setting Airspace Location Socioeconomic Section References for NEPA Documents in  

Table 3.1-1 
Woodlands Joint Pacific Alaska 

Range Complex, 
Alaska 

Affected Environment, Sections 3.1.12, 3.1.12.1 (DAF and Army, 
2013) 
“Population concentrated in a few communities in the southwest 
portion of the airspace with remote smaller communities under the 
airspace. The primary potential consequences are associated with 
subsistence and other hunting.” 

Woodlands Tyndall AFB, Florida Socioeconomics was not analyzed in this Environmental Assessment 
(DAF, 2020). 

Woodlands PRTC, Ellsworth 
AFB, South Dakota 

Affected Environment, Section 3.6.3.1 (DAF, 2014) 
“The region under the airspace…has occasional valleys and foothills 
that support woodlands…. [which] … are vulnerable to fire…. 
Woodlands and shrubland communities recover over long time periods 
depending on severity of the fire and climatic conditions [especially 
precipitation and temperature regimes] available following fire.” 

Woodlands Moody AFB, 
Georgia 

Affected Environment, Section 3.9.1 (DAF, 2023) 
“[There is] a mosaic of agriculture, pasture, and some mixed pine and 
hardwood forests … under the airspace…. These include row crops 
such as cotton, corn, soybeans, and peanuts as well as pine plantations 
for forest products.” 

Woodlands Shaw AFB, South 
Carolina 

Affected Environment, Sections 3.6.2.1, 3.9.3.1 (DAF, 2010) 
“[Under the airspace, 60] percent is forest land and the [remainder] is 
cropland and pasture.... Airfields … support agricultural aviation [and] 
apply to any low-level airspace.” 

Desert and 
Arid Regions 

Holloman AFB, New 
Mexico 

Affected Environment, Section 3.8.1.1 (Land Use), 4.8.1.1 (DAF, 
2011b) 
“Semidesert Grasslands … cover approximately 50 percent of the lands 
under the … airspace…. BLM-owned, state-owned, and private lands 
… are used primarily for grazing…. The BLM and Air Force deconflict 
schedules to accommodate one another’s activities.” 

Desert and 
Arid Regions 

Holloman AFB, New 
Mexico 

Affected Environment (DAF, 2021)  
“Agriculture, including beef and dairy cattle ranching, is an important 
economic activity in this area. Other important industries are oil [and] 
gas…. Visitor spending … below the … airspace [is related to the] … 
National Forests.” 

Desert and 
Arid Regions 

UTTR, Hill AFB, 
Utah 

Affected Environment, Sections 3.3.3, 3.3.5 (DAF, 2000) 
“Soils are poorly suited to livestock grazing, rangeland seeding, 
recreational uses, or homesite development due to low forage quality, 
alkalinity, and frequent flooding.…. Several ranches and agricultural 
and mining operations may be found in small communities near the 
airspace.”  
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Environmental 
Setting Airspace Location Socioeconomic Section References for NEPA Documents in  

Table 3.1-1 
Agricultural 
Areas  

PRTC, Ellsworth 
AFB, South Dakota 

Affected Environment, Section 3.9 (DAF, 2014) 
“Agriculture, represented by farm, forestry, and related activities, is an 
important component of the economy in the region…. Cultivated 
agricultural areas (encompassing hay/pastureland, irrigated, and other 
cultivated cropland) have major crops including wheat, sunflowers, 
alfalfa, hay, barley, and soybean fields…. Beef cattle, with some milk 
cows…and sheep and lambs represent the greatest proportion of 
livestock [under the airspace].... “[There are] large reserves of…oil, 
natural gas, and coal … [and] wind energy is … common.” 

Ocean Hickam AFB, Hawaii Affected Environment, Section 3.5.3.1 (DAF, 2007) 
“The Insular Pacific-Hawaiian Large Marine Ecosystem [under the 
Warning Areas] is characterized by limited ocean nutrients, leading to 
high biodiversity but low sustainable yields for fisheries.” 

Ocean Tyndall AFB, Florida Affected Environment, Section 3.6.1.1 (DAF, 2020) 
“The zooplankton and phytoplankton…in the marine environment … 
are critical to supporting fisheries health and abundance…. Hard and 
intermediate bottom structure…in the Warning Areas…support … 22 
commercial/recreational fishes.” 

Wetlands Holloman AFB, New 
Mexico 

Affected Environment, Section 4.6.1.2.1 (DAF, 2011b) 
“BLM-owned, state-owned, and private lands…are used primarily for 
grazing…. Despite their limited geographic area in this arid region, 
wetlands and riparian areas are of extremely high importance for food, 
water, cover, breeding, brood rearing, and shade for most animal 
species, particularly migratory birds.” [Recreation includes hunting.] 

Wetlands UTTR, Hill AFB, 
Utah 

Affected Environment, Sections 3.3.4, 3.3.5 (DAF, 2000) 
“There are no well-developed aquatic ecosystems along the eastern 
shore of the lake…. [Accessible] areas are used … during hunting 
season…. Marshes, sloughs, and wetlands near the Great Salt Lake and 
the boundaries of Hill Air Force Range offer opportunities to waterfowl 
hunters…. Cattle and sheep are grazed over much of the public land in 
the vicinity.” 

Grasslands  PRTC, Ellsworth 
AFB, South Dakota 

Affected Environment, Section 3.6.3.1 (DAF, 2014) 
“The majority of the grasslands (under the airspace) The majority of 
agricultural use … is for livestock grazing. [and] agriculture.”  
“Recreational activities such as four-wheeling, horseback riding, 
fishing, hunting, hiking, and climbing typically occur in remote 
landscapes, including national grasslands.” 

Key: AFB = Air Force Base; BLM = Bureau of Land Management; NEPA = National Environmental Policy Act; PRTC = Powder 
River Training Complex; UTTR = Utah Test and Training Range 

3.8.2 Environmental Consequences of the Proposed Action 

3.8.2.1 Continued Use of Legacy Defensive Countermeasure Items  

Table 3.8-2 summarizes the environmental consequences from deploying legacy defensive 
countermeasures in the different environmental settings where the DAF conducts testing and 
training. The environmental consequences column quotes or draws from prior NEPA documents 
incorporated by reference (Table 3.1-1) with analysis of deployment of legacy chaff and flares in 
the representative environmental settings. The overall summary from the existing environmental 
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documents is that legacy chaff and flare use would not result in significant impacts to 
socioeconomic resources. 

Table 3.8-2.  Socioeconomic Environmental Consequences - NEPA Document Section References 
Pertaining to the Representative Training Airspace

Environmental 
Setting Airspace Location Socioeconomic Section References for NEPA Documents in  

Table 3.1-1 
Woodlands Joint Pacific Alaska 

Range Complex, 
Alaska 

Environmental Consequences, Section 3.1.12.3 (DAF and Army, 
2013) 
“Chaff and flare residual materials are not expected to have adverse 
impacts on wildlife, either birds, fish, or vegetation. Chaff and flare 
residual materials are not expected to adversely affect the population of 
subsistence wildlife or vegetation.”  

Woodlands Tyndall AFB, 
Florida 

Socioeconomics was not analyzed in the Tyndall AFB Environmental 
Assessment (DAF, 2020). 

Woodlands PRTC, Ellsworth 
AFB, South Dakota 

Environmental Consequences, Sections 3.1.3.5.2, 4.8.3.1, 4.9.3, 
4.6.3.1, 2.8.5.2 (DAF, 2014) 
“Chaff and flare plastic and wrapper residual materials are typically 
inert and not expected to impact soils or water bodies … [and would 
not affect] … recreational hunting … [which supports] … ranchers 
[and] local service industries…. 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. Flares would not be authorized 
[in an area of] extreme fire conditions…. Chaff and flare use, given 
altitude restrictions proposed and the distribution of use, would not be 
expected to impact land use [which includes ranching and 
agriculture].” 

Woodlands Moody AFB, 
Georgia 

Environmental Consequences, Sections 2.0, 3.1.2, 3.4.4.2, 4.8.2.1, 
Table 2.7.1 (DAF, 2023) 
“There are no … activities … associated with this … airspace … that 
would interact with farmlands or soils…. Flare deployment would be 
restricted to an altitude of 2,000 feet above ground level (AGL) in all 
… airspace…. There have been no reported flare-caused fires under 
the airspace as a result of training operations…. Chaff and flares 
[would] not be toxic to humans and wildlife…. The use of defensive 
countermeasures … in the airspace would not be incompatible with 
any existing land uses, including agricultural... livestock and poultry.” 

Woodlands Shaw AFB, South 
Carolina 

Environmental Consequences, Section 4.2.2, ROD (DAF, 2010) 
“Extensive previous research has shown little to no negative effects of 
chaff or flares residual material on soil or water quality [used for 
agriculture]…. Flare release would continue to be authorized only 
above 5,000 feet MSL… Flares have a low dud rate and are designed 
to bum out within … creating a very low probability of a flare-caused 
fire…. While any fire can affect agricultural resources…the increased 
risk of fire … is very low.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Environmental Consequences, Table 2-12 (DAF, 2011b) 
“[To reduce any risks to ranching or agriculture], flare use would 
continue to be subject to existing fire safety restrictions based on the 
National Fire Danger Rating employed by Holloman AFB….Neither 
chaff nor flares would be released below 2,000 feet AGL. 
Residual material from chaff [and flares] has been found on private 
property… [but residual material] would not produce a significant 
effect on water or soils under the airspace…. Materials are inert and 
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Environmental 
Setting Airspace Location Socioeconomic Section References for NEPA Documents in  

Table 3.1-1 
are not expected to be concentrated in any way that could impact soil 
or water resources.” 

Desert and 
Arid Regions 

Holloman AFB, 
New Mexico 

Environmental Consequences, Sections 4.10.1, 4.10.1.3 (DAF, 2021) 
RR-188 training chaff … has dipole fibers removed thereby 
eliminating interference with FAA radar tracking systems and has been 
approved for use by the FAA…. Any fires … may adversely affect 
vegetation, injure wildlife or livestock, and destroy property such as 
fences or buildings…. Flares would not be used [below 2,000 feet 
AGL or] at altitudes less than 18,000 feet MSL under “High” fire 
conditions, and flares would not be used at all under “Very High” or 
“Extreme” fire conditions…. No significant fire-related impacts would 
be expected.” 

Desert and 
Arid Regions 

UTTR, Hill AFB, 
Utah 

Environmental Consequences, Sections 3.3.1, 3.3.5, 4.2 (DAF, 2000) 
“Chaff use is not expected to affect agricultural, industrial, or 
commercial land uses (or economics)…. The vast majority of flares 
deployed within the UTTR are done so over DoD-controlled lands.… 
Fires can cause significant economic damage and pose a safety hazard 
in agricultural and residential areas…. Under conditions when a fire 
would be expected to spread rapidly and/or burn with high intensity, 
any risk of ignition may be deemed unacceptable, leading to a “no flare 
release” constraint…. No significant adverse effects would be expected 
as a result of … the minimum altitude allowable for flare deployment 
of [2,000 feet AGL over non-DoD land]…. There would be no 
significant long-term impact on socioeconomic resources.” 

Agricultural 
Areas  

PRTC, Ellsworth 
AFB, South Dakota 

Environmental Consequences, Sections 4.9., 2.8.5.2 (DAF, 2014) 
“Chaff is highly unlikely to accumulate … in sufficient quantities to 
affect property values or land uses, including agriculture, ranching, or 
energy development]…. 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…. 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 an 
airspace…. The AFB has the personnel and facilities to handle dud 
flares should they be encountered…. 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.’ 

Ocean Hickam AFB, 
Hawaii 

Environmental Consequences FONSI, Section 4.5.2 (DAF, 2007) 
“The … use of defensive countermeasures would have no impact on 
Essential Fish Habitat…. Potential impacts on avian species…or 
marine mammals … from the use of chaff and flares would be limited 
to a startle effect from chaff and flare deployment, inhalation of chaff 
fibers or flare combustion products, and, in some species, the potential 
to digest residual plastic caps if mistaken for prey….the use of 
defensive countermeasures … in the Warning Areas may affect but is 
not likely to adversely affect the giant manta ray and oceanic whitetip 
shark.”  

Ocean Tyndall AFB, 
Florida 

Environmental Consequences, Sections 4.5.2, 4.5.2.3 (DAF, 2020) 
“The use of… RR-188 chaff and M206 flares or similar … would have 
a potential minor, adverse impact on fish species that are large enough 
to ingest plastic pieces that fall to the Gulf floor … the likelihood of 
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Environmental 
Setting Airspace Location Socioeconomic Section References for NEPA Documents in  

Table 3.1-1 
any large fish species encountering plastic caps from chaff and flares is 
extremely low.… The Air Force made a may affect but not likely to 
adversely affect determination for … federally listed species…. 
Defensive countermeasures would have no impact on Essential Fish 
Habitat.” 

Wetlands Holloman AFB, 
New Mexico 

Environmental Consequences, Sections 3.6.2.1.2, 4.6.1.2, 4.6.2.1.1 
(DAF, 2011b) 
“No adverse impacts on wetlands and water bodies have been observed 
from the use of chaff and flares…. Flare use during periods of very 
high or extreme fire danger are restricted to minimize the potential for 
a burning flare to reach the ground … impacts on vegetation and 
wildlife [or domestic animals] would be less than significant.” 

Wetlands UTTR, Hill AFB, 
Utah 

Environmental Consequences, Section 3.3.4 (DAF, 2000) 
“The dispersal and decomposition of chaff fibers on land would limit 
the exposure of grazing animals to chaff…. In arid areas, the slow 
chemical decomposition of chaff is expected to have no adverse effects 
on soil chemistry and plant growth…. Plastic caps and cartridges are 
not likely to be eaten by wildlife [or domestic animals] and would have 
no effect on them. Startle effects of flares … are expected to be 
negligible.” 

Grasslands  PRTC, Ellsworth 
AFB, South Dakota 

Environmental Consequences, Sections 4.8.3.1, 4.9.3, 2.8.5.2 (DAF, 
2014) 
“Chaff and flare plastic and wrapper residual materials are …inert and 
not expected to impact soils or water bodies [important to agricultural 
use or grazing] … National grasslands, forests, and agricultural areas 
under the airspace are vulnerable to fire…. Altitude restrictions [have] 
flare release above 2,000 feet AGL… Flare use [is] discontinued … 
where an extreme fire danger existed. The possibility of a flare-caused 
fire is remote…. The extremely rare case of a dud flare falling to the 
ground could constitute a safety risk [and the] AFB has the personnel 
… to handle dud flares should they be encountered…. [Although not a 
socioeconomic impact], some individuals could express annoyance if a 
chaff or flare end cap or other residual material were found.” 

Key: AFB = Air Force Base; AGL = above ground level; DoD = Department of Defense; FAA = Federal Aviation Administration; 
FONSI = Finding of No Significant Impact; MSL = mean sea level; NEPA = National Environmental Policy Act; PRTC = Powder 
River Training Complex; ROD = Record of Decision; UTTR = Utah Test and Training Range 

3.8.2.1.1 Chaff 

The environmental consequences to socioeconomics from the continued use of legacy chaff items 
(identified in Table 3.1-2) are summarized in Table 3.8-2. The consequences are presented for 
each of the representative environmental settings under training airspace as described in prior 
NEPA documents identified in Table 3.8-1. Use of legacy chaff in training or testing does not 
result in significant environmental impacts to socioeconomics.  

3.8.2.1.2 Flares 

The environmental consequences to socioeconomics from the continued use of legacy flare items 
(identified in Table 3.1-2) are summarized in Table 3.8-2. The consequences are presented for 
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each of the representative environmental settings under training airspace as described in prior 
NEPA documents identified in Table 3.8-1. The conclusion of effects to socioeconomics is that 
legacy flares and residual materials from their deployment would not result in significant impacts 
to socioeconomics under the DAF airspace, with continuation of current management strategies.  

3.8.2.2 Use of New Defensive Countermeasure Items 

3.8.2.2.1 Chaff 

Table 3.1-3 compares new chaff with previously assessed legacy chaff based on the technical 
description/analysis of the items included in Appendix A and concludes that the new chaff items 
(RR-198/AL and RR-199/AL) are comparable to previously analyzed chaff items (RR-196/AL 
and RR-196(T-1)/AL, respectively). The environmental consequences from proposed training and 
testing use of the new chaff items as described in Table 2.3-1 would be expected to result in no 
significant impacts to socioeconomics, similar to the comparable legacy chaff items summarized 
in Table 3.8-2.  

3.8.2.2.2 Flares 

Table 2.3-2 through Table 2.3-5 and Table 3.1-4 list the new flares that have not been previously 
evaluated in existing environmental documents. Table 3.1-4 compares the new flares with legacy 
flare components based on the technical description/analysis of the items included in Appendix A. 
The new MTV flares are comparable to legacy flares and would have no significant socioeconomic 
impacts. Standard spectral flares are primarily combat flares with a weighted nose and would be 
used for testing and very limited training over ranges approved for deploying live or inert 
munitions. This limited use of standard spectral flares would be expected to have no significant 
socioeconomic environmental effects. Thrusted flares are combat flares; their continued use during 
testing and limited training over ranges suitable for munitions deployment would be expected to 
have no significant socioeconomic impacts. 

3.8.2.2.3 Spectral Decoys 

During previous hearings on changes in the use of DAF training airspace, ranchers and farmers in 
agricultural areas under the airspace regularly asked whether any change in use of the training 
airspace could affect their operations. Spectral decoys introduce a large number of light, durable 
iron foils (between 1,500 and 3,000 per decoy) into the environment with distributions varying 
with deployment altitude and wind conditions. Deployment of 3 spectral decoys at 2,000 feet AGL 
in a 5-mph wind is calculated to concentrate the foils in a 38-acre elliptical area. Spectral decoys 
deployed at 30,000 feet AGL in a 25-mph wind could disperse and drift the foils 30 to 50 miles or 
more downwind, depending on the decoy release altitude and winds (see Appendix A, Section 
7.6.4.8). Foils from decoys deployed in a MOA over an agricultural area could settle on a variety 
of crops such as alfalfa, other standing crops baled or processed as livestock silage, or other crops. 
Alfalfa and other silage crops are harvested, dried, and baled in the field. Some harvesting 
equipment is fitted with magnets to intercept some metal objects before the feed enters the food 
chain. Alfalfa typically produces five large round bales, or comparably sized square bales, per 
acre. Depending on the cutting, weather, growing season, fertilization, and plant type, there could 
be more or fewer bales per acre. On average, each cutting produces five large round rolls per acre, 
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and the 38 acres noted above could produce 190 rolls of hay in one cutting. The 190 rolls of hay 
could each have an average of approximately 32 iron foils per large round bale, unless the 
harvesting equipment is fitted with magnets, which would be expected to reduce the quantity. The 
residual foils could have a potentially adverse impact to agriculture crops and ranching operations. 

Ranchers at public hearings have explained that pieces of metal, such as a part of a nail, screw, or 
piece of wire, cause bovine hardware disease or bovine traumatic reticuloperitonitis. The pieces of 
metal settle in the compartment of the cattle’s stomach called the reticulum and can irritate or 
penetrate the lining. It is most common in a feed lot where cattle are fed hay containing small 
residual iron materials, but it can also occur if grazing animals indiscriminately forage on grasses 
in which a metal object was enmeshed. In cases of bovine hardware disease, the metallic object 
can penetrate the stomach lining and have mild, severe, or even fatal consequences, although there 
are no known cases of livestock death due to ingestion of spectral decoy residual iron foils. The 
residual foils and fragmented iron particles have edges and could be another potential source of 
bovine hardware disease. There have been no studies comparable to the earlier studies conducted 
with chaff (DAF, 1997; DAF, 2011a) where calves (known to be indiscriminate eaters) were fed 
molasses-soaked chaff, then monitored, and finally dissected to see if the chaff impacted the 
digestive system or any activity or health of the calves. It is not known to what extent ingestion of 
residual iron foils could affect the health of cattle. Iron foils in feed could adversely impact the 
economics of ranching operations.  

Iron foils would not be expected to impact animal products such as wool or leather. Normal 
processing of such products removes foreign materials such as stones or twigs and would be 
expected to remove particles of iron foils if, for example, they had become entrapped in sheep’s 
wool. 

Spectral decoys could be deployed in MOAs over agricultural areas where leafy vegetable crops 
were being grown for human consumption. For example, lettuce is harvested by hand, a few outer 
leaves are removed in the field, and the heads are cleaned and boxed in the field for delivery to the 
market. There is no additional process for removing iron foils or particles of foils from such leafy 
crops. Another example is pecans or similar tree crops. Pecan trees are vibrated by a hydraulic 
machine to cause the pecans to fall to the ground, and then all the material under the trees is raked 
and collected to be taken for processing. There is no provision for removing iron foils except 
through increased labor to separate the pecans from the waste materials, which could include iron 
foils. The existence of foils on the ground under the trees could be seen by farmers as an adverse 
impact that increases their costs.  

Testing or training use of spectral decoys over ranges that are not over or near agricultural 
operations could avoid foils drifting to agricultural areas. Such testing or training on ranges could 
result in localized effects but would not be expected to result in significant economic impacts to 
agricultural operations.  

3.8.3 Environmental Consequences of No Action 

Under the No Action Alternative, defensive countermeasure use during testing and training 
operations by the DAF would continue with legacy chaff and flare units included in the 1997 or 
2011 Reports (DAF, 1997; DAF, 2011a), at levels identified in Table 2.3-1 through  
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Table 2.3-4, in currently approved airspace. With continued adherence to the current management 
strategies for their use, there would be no significant impacts to socioeconomics, as described in 
Section 3.8.2.1. 

3.9 SUMMARY OF ENVIRONMENTAL CONSEQUENCES  

3.9.1 Use of Legacy Defensive Countermeasures  

This section summarizes the results from deployment of legacy defensive countermeasures as 
described in Section 3.2 through Section 3.8. The environmental analysis for each environmental 
resource for each representative environmental setting has determined that there are no significant 
environmental effects from the deployment of legacy chaff and flares in DAF training airspace. 
The conclusion of no significant impact is based on two important factors:  

1. The conclusion of no significant impact depends on the use of legacy countermeasures as 
specified in Table 3.1-2. For example, chaff specified for training with dipoles cut to reduce 
interference with FAA and weather radars would not result in a significant impact when 
used in DAF training airspace. Chaff with dipoles cut for combat, such as RR-170A/AL or 
RR-196-AL chaff, would be used for test and combat to avoid significant impacts and 
would have very few units deployed during special training events (see  
Table 2.3-1). Similarly, the MTV flares listed in Table 2.3-2 have basically the same types 
of residual components as the commonly used MJU-7A/B flare, and the deployment of 
these similar MTV flares would have no significant effects, as described for all the different 
environments under the DAF training airspace.  

2. The conclusion of no significant impact for MTV flare deployment is dependent on the 
respective altitude restrictions and fire danger ratings for the airspaces as specified in the 
representative environmental documents listed in Table 1.6-1. Over non-DAF-owned or  
-controlled property, the minimum flare deployment altitude is 2,000 feet AGL, unless 
specified otherwise in governing regulations. Defensive flares are permitted to be deployed 
down to 500 feet AGL over DAF-owned or -controlled property if there is a fire hazard, or 
down to the aircraft minimum operating altitude if there is no fire hazard, unless a higher 
altitude is specified in range regulations (AFI 11-214). Fire risk conditions can determine 
whether flare use would be limited to above a specific altitude or discontinued. As 
examples, the Holloman AFB EIS (DAF, 2021) specifies that “during periods of ‘High’ 
fire danger, aircraft would not use flares below 18,000 feet MSL,” and the PRTC EIS 
(DAF, 2014) explains that “altitude restrictions on flare release above 2,000 feet AGL are 
designed to have flares burn out at 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 deployment of legacy chaff and flares in DAF training airspace results in the determination of 
no significant impact in DAF training airspace, as summarized from prior NEPA documentation.  
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3.9.2 Use of New Defensive Countermeasures  

3.9.2.1 New Chaff  

Table 3.1-3 lists the new RR-198/AL combat and RR-199/AL training chaff, which are addressed 
in detail in Appendix A. RR-199/AL chaff is parchment-paper-wrapped delayed deployment chaff, 
which is comparable to RR-196(T-1)/AL chaff. This paper wrapping material of the chaff bundles 
is specified as recycled paper and is biodegradable when it falls to the surface after deployment. 
The parchment paper is made from biodegradable cellulose fibers that are odorless and tasteless. 
Paper is comprised of a material which would rapidly weather and result in no expected 
environmental impact. RR-199/AL paper-wrapped training chaff bundles are in contrast to the 
combat RR-198/AL chaff, which has durable plastic Kapton wrapping materials. The Kapton 
plastic wrapping pieces in a marine environment could be mistaken for prey, such as jellyfish, by 
predatory species. The conclusion is that certain species, including marine species, could be 
impacted if there were an extensive use of Kapton-wrapped RR-196/AL (and by extension, RR-
198/AL) chaff during training (see Appendix A, Section 4.1.3.1). Limited use of RR-198/AL chaff 
for testing and minimal training, as noted in Table 2.3-1, would not be expected to result in 
significant environmental impacts, as noted in Table 3.1-3 (see also Appendix A, Section 5.4.4). 
Although extensive training with the new RR-198/AL combat chaff would have the potential for 
environmental impacts, the proposed limited use of RR-198/AL for testing or very minimal 
training over land ranges, comparable to the use of RR-196/AL chaff, would not be expected to 
result in significant environmental impacts.  

DAF training deployment of RR-199/AL chaff with parchment-paper-wrapped delayed 
deployment chaff bundles would not be expected to result in different environmental consequences 
from those already analyzed for the environments in Table 3.5-2. No significant environmental 
impacts would be expected from the use of RR-198/AL for testing or very limited training and for 
the use of RR-199/AL for training within DAF airspace. 

3.9.2.2 New MTV, Standard Spectral, and Thrusted Flares  

Table 2.3-2 through Table 2.3-4 list the new flares that have not been environmentally evaluated 
in existing environmental documents. Table 3.1-4 compares the new flares with legacy flares and 
describes similarities and differences. 

No significant impact is anticipated from the use of new MTV and standard spectral flares without 
a weighted nose, which have comparable residual materials and environmental consequences to 
legacy countermeasures when deployed with the agreed-to management actions incorporated in 
the decisions from the environmental documents for the representative airspaces presented in  
Table 3.1-1.  

3.9.2.3 New Spectral Decoys  

The spectral decoys are listed and described in Table 2.3-5 and Table 3.1-4 and the potential 
environmental effects are presented in detail in Appendix A, Section 7.6. Spectral decoys represent 
a new type of defensive countermeasure and have both positive and negative aspects, when 
compared with legacy flares, in terms of potential for environmental effects. On the positive side, 
spectral decoys have fewer plastic pieces than legacy flares, and spectral decoy pyrophoric foils 
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oxidize when exposed to air; therefore, dud spectral decoys would not be deposited on the land or 
water under the airspaces. The negative aspect associated with spectral decoys is the large number 
of oxidized thin iron foils deposited on the surface with each deployed decoy. 

The potential impacts of deploying spectral decoys with resulting foils are described within each 
respective resource section in this PDEA and in Appendix A, Section 7.6. This section summarizes 
the potential environmental effects for each environmental setting under DAF training airspaces 
(from Table 3.1-1). For most of the resources analyzed, the potential environmental effects do not 
vary with the environmental setting. The primary exception would be for the ocean environment, 
where chaff and flare use would have no impact on safety, air quality, cultural, soils, and land 
use/visual resources.  

3.9.2.3.1 Woodlands 

Spectral decoy foils would be expected to disperse and not be concentrated by wind or water in 
any location in a woodland. During a simple 3-month weathering test, the foils were found to be 
as light as leaves and would be expected to become entangled in tree and undergrowth foliage just 
as the foils became suspended with grasses. Some of the foils could be caught in a forest canopy 
and would be expected to remain there until redistributed by rain or wind, at which time they would 
eventually drift to the ground and become covered by plant litter. Foil rusting or breakdown would 
occur over an estimated several months, possibly up to a year. The widely distributed iron foils 
would not be expected to affect the growth of vegetation or break down to such an extent that they 
would alter soil chemistry. During the 3-month weathering test, foils were found to not be 
attractive to common terrestrial bird or mammal species. Significant impacts would not be 
anticipated in woodlands. 

3.9.2.3.2 Desert and Arid Regions 

Oxidized foils from spectral decoys deployed in arid regions did not noticeably weather on the 
surface from exposure to heat in excess of 100 °F or cold below 40 °F during a simple 3-month 
weathering test. The foils were found to not substantially change in weight or shape and are 
expected to remain intact in an arid environment longer than in a moist environment. The foils in 
an arid environment were little changed at the conclusion of the 3-month test. Foils are light and 
distributed by wind currents in the air, and foils that land on barren surfaces were found to be 
resuspended and transported by wind, ultimately concentrating on the leeward side of barriers. 
Iron foils are not like aluminum and silica chaff, which break down in a matter of hours or days to 
particles that are effectively indistinguishable from ambient soils. The iron foils are visible and 
relatively long lasting on an arid surface. Repeated use of spectral decoys in an airspace could 
result in an accumulation of relatively long-lasting iron foils on an arid surface. There is the 
potential for spectral decoy iron foils to adversely affect a desert or similar arid environment due 
to their relative durability and potential to accumulate if large quantities are deposited in less time 
than it takes for them to disintegrate into iron particles. Given the potential higher visibility of 
oxidized decoy foils in a desert environment, and the slower rate of their breakdown into iron and 
iron oxide particles, there would be a higher potential for impacts to cultural and land use/visual 
resources than in the other environmental settings. 
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3.9.2.3.3 Agricultural Areas 

Training with spectral decoys in the quantities for both historic and proposed future use listed in 
Table 2.3-5 releases a large number of relatively long-lasting iron foils throughout DAF training 
airspace in the United States that could drift 30 to 50 miles or more, depending on the decoy release 
altitude and winds. Spectral decoys deployed at low altitudes in MOAs over, or near, agricultural 
areas could result in concentrations of residual iron foils in agricultural crops, such as alfalfa or 
other feed crops, and could end up in the bales of feed.  

With the potential that the spectral decoy iron foils could enter the cattle feed, there is the potential 
that the foils could be seen by feed lot managers as a new source of bovine hardware disease. Feed 
mills and harvesting equipment are sometimes fitted with magnets to intercept some metal objects 
before the feed enters the food chain to reduce the incidence of the disease. There are no known 
cases of livestock ingesting spectral decoy residual iron foils (See biological resources  
Section 3.5.2 above and Appendix A, Section 8.11, for further discussion of bovine hardware 
disease). Residual foils in agricultural crops could be seen by ranchers as an adverse impact on the 
economics of their operations.  

If the spectral decoys were deployed at low altitude over (or drifted into) agricultural areas and the 
residual iron foils or iron particles became intermixed with a standing vegetable crop or a ground 
crop, harvested mechanically for human consumption (i.e., pecans or nuts) or hand harvested 
direct-to-market (e.g., leafy crops such as lettuce), there could also be potential impacts to the 
harvesting, processing, or sale of such products (see Appendix A, Section 8.11).  

The deployment of spectral decoys at any altitude where the residual foils could concentrate in 
agricultural operations has the potential to impact ranching and agricultural economic activities, 
which could be seen by farmers and ranchers as an adverse impact. Spectral decoy testing and 
deployment over DAF ranges would be expected to result in localized impacts within the range 
area, and, depending on the altitude of decoy deployment and wind conditions, potential impacts 
to agricultural operations would be reduced.  

3.9.2.3.4 Oceans 

Residual foils on the water’s surface or in the water column could result in marine species 
experimenting with them as possible food. Ingesting any sharp metal object would have the 
potential to be detrimental to the individual. If training with spectral decoys resulted in depositing 
large numbers of foils in warning areas, species that consume large quantities of krill-like animals 
could ingest the foils. Testing with spectral decoys over a marine environment would be expected 
to result in a determination that such limited testing “may affect, but not likely to adversely affect” 
sensitive marine species. Use of spectral decoys for DAF training over a marine environment, or 
that could drift into a marine environment, could introduce a large number of foils into the 
environment, which would be expected to eventually sink to the floor and rust. The 3-month test 
of foils in water resulted in the foils fragmenting faster and more completely than in a grassy or 
arid environment. Individual marine animals could be impacted by inadvertently ingesting iron 
foils, but the extent of any impact to ocean resources would not be expected to be significant.  
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3.9.2.3.5 Wetlands 

There have been no studies for the spectral decoy foils comparable to the earlier studies conducted 
with chaff and flare residual materials (DAF, 1997; DAF, 2011a) that would inform assessment of 
potential effects of spectral decoy foils on wetlands or wetland species. As described under the 
ocean environment summary above, if the foils remained on the surface or, as they descend in the 
water column, they were seen as a potential prey item, they could detrimentally affect individual 
freshwater predators.  

Testing of spectral decoys over wetlands would be expected to result in the iron foils being covered 
by natural materials in wetlands, and the oxidization process would be expected to accelerate 
rusting when compared with an arid environment. DAF training with spectral decoys over a 
wetland environment, or where numbers of foils could drift into a wetland environment, could 
potentially introduce larger quantities of iron foils into the wetland, which would break down and 
release iron and iron oxides into the wetland. It would take a very large number of iron foils from 
spectral decoys to be deposited in a water body to produce an impact on the water quality (see 
Section 3.6.2.2.3). Foils from spectral decoys would be expected to result in a “may affect, but not 
likely to adversely affect” determination for sensitive wetland species.  

3.9.2.3.6 Grasslands 

Spectral decoy foils deposited over a grassland introduce an iron residual material that would take 
an estimated several months, possibly up to a year, to break down. Limited informal 3-month tests 
demonstrated that the light iron foils deposited in grass would remain suspended in the vegetation, 
even when acted upon by rain or sprinklers. When acted upon by surface winds of 10 mph or 
greater, approximately 50 percent of the foils could be blown a distance of up to 5 feet before again 
becoming entangled and suspended in the grass. The deposit of spectral decoy foils over grasslands 
would be similar to that over arid areas because the foils would remain longer on or near the surface 
and not be covered by plant material as quickly as foils would be expected to be covered in a 
woodlands or wetlands environment.  

Grazing animals that were indiscriminate in their consumption of grasses could ingest suspended 
iron foils. The potential economic and biological impacts to cattle from ingesting iron foils is 
described in Appendix A, Section 8.11, and under the agriculture summary above. Birds and 
animals were not found to use legacy chaff or flare plastic, wrapping, or chaff materials in dens or 
nests and would not be expected to use a foreign iron foil material in dens or nests. Foils deposited 
as a result of spectral decoy deployment would result in foils suspended in grasslands but would 
not be expected to be of sufficient quantity to affect plant growth or grazing animals’ 
discriminating feeding habits. Due to the drifting of residual foils after deployment (see  
Section 3.1.1.2.3 and Appendix A Section 7.6.4.7), repeated use of spectral decoys over the same 
area of grasslands could result in the accumulation of relatively durable iron foils in the 
environment and could affect species inhabiting the grasslands, as well as grazing animals using 
the grasslands. 
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4. CUMULATIVE IMPACTS 

4.1 UPDATED CEQ REGULATIONS 

In May of 2022, CEQ issued revised NEPA implementing regulations, including updated direction 
on the analysis of cumulative effects. The 2020 regulations repealed the 1978 regulations’ 
definition of “cumulative impact” and stated that the analysis of effects shall be consistent with 
the definition of “effects”; specifically, analyses are bound by the definition of “effects” as set 
forth in 40 CFR 1508.1(g)(1) and (2) and should not go beyond the definition of “effects” set forth 
in those two paragraphs. The 2022 CEQ update restored the 1978 definition of “cumulative 
impacts” in its revised definitions of “effects” or “impacts” set forth in 40 CFR 1508.1(g):  

“Effects or impacts means changes to the human environment from the proposed action or 
alternatives that are reasonably foreseeable and include the following:  

1. Direct effects, which are caused by the action and occur at the same time and place.  

2. Indirect effects, which are caused by the action and are later in time or farther removed in 
distance, but are still reasonably foreseeable. Indirect effects may include growth inducing 
effects and other effects related to induced changes in the pattern of land use, population 
density or growth rate, and related effects on air and water and other natural systems, 
including ecosystems.  

3. Cumulative effects, which are effects on the environment that result from the incremental 
effects of the action when added to the effects of other past, present, and reasonably 
foreseeable actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions. Cumulative effects can result from individually minor but 
collectively significant actions taking place over a period of time.  

4. Effects include ecological (such as the effects on natural resources and on the components, 
structures, and functioning of affected ecosystems), aesthetic, historic, cultural, economic, 
social, or health, whether direct, indirect, or cumulative. Effects may also include those 
resulting from actions which may have both beneficial and detrimental effects, even if on 
balance the agency believes that the effects will be beneficial.” 

4.2 PROGRAMMATIC CUMULATIVE IMPACTS ANALYSIS 

The programmatic level of analysis in this PEA addresses the proposed continued use of legacy 
chaff and flares for DAF testing and training throughout military airspace in the United States and 
the addition of new chaff and flares for testing and training. The Proposed Action does not increase 
the total number of chaff and flares used in DAF testing and training (see Table 2.3-1 through 
Table 2.3-5). The altitude and other conditions for DAF deployment of chaff and flares would not 
change for any airspace over government-owned or -controlled lands or for any airspace approved 
for chaff and flare use over non-government lands. This means that any changes to the human 
environment that are reasonably foreseeable would not be different with the Proposed Action of 
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testing and training with new chaff and most flares or with the No Action Alternative using legacy 
chaff and flares. 

Other agencies (such as the Navy, Marines, Army, FAA, etc.) use defensive countermeasures or 
comparable materials and train with countermeasures to defend against threats from radar and 
IR-guided munitions. This PEA assumes no expected change in the quantity of defensive 
countermeasures deployed by other agencies during testing or training in DAF-controlled airspace. 
This would mean that actions of other agencies would not result in a change in effects that occur 
at the same time and place as the Proposed Action or No Action Alternative or that are later in 
time or farther removed in distance from the Proposed Action or No Action Alternative. 

The qualitative analysis in this PEA for testing and training with defensive countermeasures 
indicates no significant impact to any resource area. The primary potential for the Proposed Action 
to have reasonably foreseeable cumulative effects could be from the distribution of residual foils 
resulting from training with spectral decoys. DAF training with spectral decoys could have a 
potential for ecological and economic impacts. There could be a cumulative distribution or drifting 
of foils from DAF training and regional expansion of agricultural or ranching operations, 
especially with crops for feed lots for beef or dairy operations or for grazing operations.  

Should an installation request changes in training with chaff or flares, specifically changes to the 
airspaces and/or the agreed-to conditions of chaff and flare use in testing and training, the 
installation would need to conduct an additional NEPA analysis for the changed use of defensive 
countermeasures. The installation would need to consider those resources that have the potential 
to be affected by the specific changes in the training or testing use of defensive countermeasures 
in combination with past, present, and reasonably foreseeable future activities relative to the 
training airspace.
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B.1 Scoping Letter Example 
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B.2 Scoping Letter Notification List 

NATIONAL FEDERAL AGENCY OFFICES 

U.S. Department of Transportation, Federal Aviation Administration 
Michael Lamprecht 
Environmental Protection Specialist 
800 Independence Avenue, SW 
Washington, DC  20591 
 
U.S. Department of Commerce, National Ocean and Atmospheric Administration, NOAA 
Fisheries Directorate 
Brianne Szczepanek 
Chief of Staff 
1315 East-West Highway, 14th Floor 
Silver Spring, MD  20910 
 
U.S. Environmental Protection Agency 
Alison Cassady 
Deputy Chief of Staff for Policy 
1200 Pennsylvania Avenue, NW 
Washington, DC  20460 
 
U.S. Department of the Interior, Fish and Wildlife Service 
Gary Frazer 
Assistant Director, Ecological Services 
1849 C Street, NW 
Washington, DC  20240 
 
U.S. Department of the Interior, Bureau of Land Management National Office 
David Jenkins 
Resources and Planning 
1849 C Street, NW, Rm 5665 
Washington, DC  20240 
 
U.S. Department of the Interior, Bureau of Indian Affairs, Division of Environmental & Cultural 
Resources 
1849 C Street NW, MS-4606 
Washington, DC  20240 
 
U.S. Department of Agriculture, United States Forest Service National Office 
Jim Smalls 
Assistant Director, Ecosystem Management Coordination (NEPA, Administrative Review, 
Litigation) 
1400 Independence Ave., SW, Mailstop Code 1104 
Washington, DC  20250-1104  
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B.3 Draft PEA/FONSI Notification List 

NATIONAL FEDERAL AGENCY OFFICES 

U.S. Department of Transportation, Federal Aviation Administration 
Michael Lamprecht 
Environmental Protection Specialist 
800 Independence Avenue, SW 
Washington, DC  20591 
 
U.S. Department of Commerce, National Ocean and Atmospheric Administration, NOAA 
Fisheries Directorate 
Brianne Szczepanek 
Chief of Staff 
1315 East-West Highway, 14th Floor 
Silver Spring, MD  20910 
 
U.S. Environmental Protection Agency 
Alison Cassady 
Deputy Chief of Staff for Policy 
1200 Pennsylvania Avenue, NW 
Washington, DC  20460 
 
U.S. Department of the Interior, Fish and Wildlife Service 
Gary Frazer 
Assistant Director, Ecological Services 
1849 C Street, NW 
Washington, DC  20240 
 
U.S. Department of the Interior, Bureau of Land Management National Office 
David Jenkins 
Resources and Planning 
1849 C Street, NW, Rm 5665 
Washington, DC  20240 
 
U.S. Department of the Interior, Bureau of Indian Affairs, Division of Environmental & Cultural 
Resources 
1849 C Street NW, MS-4606 
Washington, DC  20240 
 
U.S. Department of Agriculture, United States Forest Service National Office 
Jim Smalls 
Assistant Director, Ecosystem Management Coordination (NEPA, Administrative Review, 
Litigation) 
1400 Independence Ave., SW, Mailstop Code 1104 
Washington, DC  20250-1104  
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B.4 Draft PEA/FONSI Distribution Letter 
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B.5 Press Releases 

B.5.1 Press Release Text 

 Pr  



Programmatic EA for Testing and Training with Defensive Countermeasures 

Final Programmatic EA  B-7 



Programmatic EA for Testing and Training with Defensive Countermeasures 

B-8 Final Programmatic EA 

 
  



Programmatic EA for Testing and Training with Defensive Countermeasures 

Final Programmatic EA  B-9 

B.5.2 Press Release Published March 20, 2023 
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B.5.3 Press Release Published April 5, 2023 
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C.1 Safety 

C.1.1 Resource Definition 

The analysis of safety evaluates whether a Proposed Action would have the potential to affect the 
safety or well-being of members of the public. A safe environment is one in which there is no, or 
optimally reduced, potential for death, serious bodily injury or illness, or property damage. The 
primary goal is to identify and prevent potential accidents or impacts to the general public. The 
affected environment for safety encompasses the airspace associated with the Proposed Action and 
alternatives and the land area beneath that airspace. 

This analysis evaluates flight safety impacts from operations within existing training airspaces. 
Proposed activities include the use of legacy defensive countermeasures, their replacements, and 
new defensive countermeasure items. The primary flight safety issues related to chaff deployment 
are the potential to interfere with Air Traffic Control RADAR and the risk of residual materials 
striking property or the public. 

Countermeasure flares are pyrotechnic devices used to defend against heat-seeking missiles, where 
the missile seeks out the heat signature from the flare rather than the aircraft’s engines. The primary 
impacts associated with flare use are the remote potential for wildland fires to occur as a result of 
burning flares reaching the ground and the potential for residual materials to strike persons or 
property.  

Ground safety assesses safety issues related to day-to-day handling operations of defensive 
countermeasures, which evaluates whether procedures to minimize hazards to workers and are 
completed in accordance with required safety standards.  

C.1.2 Regulatory Setting 

Flight safety is based on the physical risks associated with aircraft flight. A variety of Department 
of the Air Force (DAF) regulations govern the various aspects of safety. In addition, military 
aircraft fly in accordance with Federal Aviation Administration (FAA) regulations at 14 Code of 
Federal Regulations (CFR) Part 91 (General Operating and Flight Rules), which govern such 
things as operating near other aircraft, right-of-way rules, aircraft speed, and minimum safe 
altitudes. These rules include the use of testing and training flight areas, arrival and departure 
routes, and airspace restrictions as appropriate to help control air operations. A variety of federal 
and DAF regulations address and govern day-to-day ground safety at military installations and are 
summarized below: 

● The Occupational Safety and Health Act is the primary federal law that governs 
occupational health and safety in the private sector and federal government in the United 
States. Its main goal is to ensure that employers provide employees with an environment 
free from recognized hazards, such as exposure to toxic chemicals, excessive noise levels, 
mechanical dangers, heat or cold stress, or unsanitary conditions. (Note: Under Title 29 
CFR 1960 series, Occupational Safety and Health Administration [OSHA] standards do 
not apply to military-unique workplaces, operations, equipment, and systems. However, 
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according to Department of Defense [DoD] Instruction [DoDI], they will be followed 
insofar as is possible, practicable, and consistent with military requirements.) 

● DoDI 6055.1, DoD Safety and Occupational Health Program, dated October 2014, 
establishes occupational safety and health guidance for managing and controlling health 
and safety risks for DoD personnel and operations worldwide during peacetime and 
military deployments. It specifically addresses risk management, aviation safety, ground 
safety, radiation safety, traffic safety, occupational safety, and occupational health. 

● Air Force Manual (AFMAN) 91-203, Air Force Occupational Safety, Fire and Health 
Standards, updated September 2019, implements applicable OSHA requirements related 
to occupational safety, fire prevention, and health regulations governing DAF activities 
and procedures associated with safety in the workplace. 

C.1.3 Methodology 

C.1.3.1 Flight Safety 

Flight safety is based on the physical risks associated with aircraft flight. In addition to the 
regulatory drivers presented above, military aircraft fly in accordance with FAA Regulations Part 
91, General Operating and Flight Rules, which govern such things as operating near other aircraft, 
right-of-way rules, aircraft speed, and minimum safe altitudes. These rules include the use of 
testing and training flight areas, and airspace restrictions as appropriate, to help control air 
operations. 

There is no generally recognized threshold of flight safety that defines acceptable or unacceptable 
conditions. Instead, the focus of airspace managers is to reduce risks through numerous measures. 
These include, but are not limited to, providing and disseminating information to airspace users, 
setting appropriate standards for equipment performance and maintenance, defining rules 
governing the use of airspace, and assigning appropriate and well-defined responsibilities to the 
users and managers of the airspace. 

The DAF values safety and professionalism and has adopted many measures to promote aviation 
safety. All personnel are provided continuous safety training throughout their career with the DAF. 
Specifically, all DAF pilots use state-of-the-art simulators for training purposes that include all 
facets of flight operations and comprehensive emergency (such as mechanical failure or bird strike) 
response procedures that minimize the mishap risks associated with pilot error. 

C.1.3.2 Ground Safety 

The DAF implements OSHA standards through DoDI 6055.1 and AFI 91-203. In addition, the Air 
Force Safety Center has developed the Air Force Occupational and Environmental Safety, Fire 
Protection, and Health (AFOSH) standards to supplement OSHA standards to ensure worker 
safety. The goal is to ensure that all guidance complies with OSHA and other federal standards 
and incorporates “lessons learned” and appropriate parts of consensus standards to provide the 
supervisor and worker with the tools to prevent mishaps. 

Day-to-day operations at the installation are conducted in accordance with applicable DAF safety 
regulations, published DAF Technical Orders, and standards prescribed by AFOSH requirements. 
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Maintenance crews are also highly trained to perform preventative maintenance actions, 
maintenance repairs, diagnostic testing of the repair, and inspections on each component of the 
countermeasures systems in accordance with DAF regulations. 

C.2 Air Quality 

C.2.1 Resource Definition 

Air quality relates to the presence of pollutants in the air. The United States Environmental 
Protection Agency (USEPA) has determined that certain pollutants raise a concern for the health 
and welfare of the public. The major pollutants of concern, called “criteria pollutants,” are carbon 
monoxide, sulfur dioxide, nitrogen dioxide, ozone, particulate matter with a diameter less than or 
equal to 10 microns, and particulate matter with a diameter less than or equal to 2.5 microns, and 
lead. USEPA has established National Ambient Air Quality Standards (NAAQS) for these 
pollutants (USEPA, 2020).  

Ambient air quality refers to how much a pollutant is concentrated in the air at a particular 
geographic location. Ambient air quality concentrations are generally reported as an amount of 
pollutant per unit of air (such as micrograms per cubic meter of air) or as a volume fraction of the 
air (e.g., parts per million). The ambient air quality concentrations at a particular location are 
determined by the interactions of air emissions, weather, and chemistry. Emission considerations 
include the types, amounts, and locations of pollutants emitted into the atmosphere. Meteorological 
(weather) considerations include wind and precipitation patterns affecting the distribution, 
dilution, and removal of pollutant emissions. Chemical reactions can transform pollutant emissions 
into other chemical substances.  

The potential effects of greenhouse gas emissions from the Proposed Action are by nature global. 
Given the global nature of climate change and the current state of the science, it is not useful at 
this time to attempt to link the emissions quantified for local actions to any specific climatological 
change or resulting environmental impact. Nonetheless, the greenhouse gas emissions from the 
Proposed Action and alternatives have been quantified to the extent feasible in this Programmatic 
Environmental Assessment (PEA) for information and comparison purposes, including possible 
reasoned choices among alternatives. 

C.2.2 Regulatory Framework 

The DAF must comply with all applicable requirements under the Clean Air Act.  

C.2.2.1 Hazardous Air Pollutants 

In addition to the NAAQS for criteria pollutants, national standards exist for hazardous air 
pollutants. These are regulated under Section 112(b) of the 1990 Clean Air Act Amendments.  

Aircraft gas turbine engines burn fuel more efficiently than most mobile sources. Because most 
fuel is consumed at higher power settings and most operational time is spent at cruising speed, 
greater than 99 percent of fuel undergoes complete combustion and is efficiently converted to 
carbon dioxide and water. Hazardous air pollutant emissions are greatest under idle conditions 
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when the engines are operating in a less efficient cycle (USEPA and FAA, 2009). Idle conditions 
would not occur within the airspace associated with the Proposed Action. Therefore, hazardous air 
pollutants are not addressed further in this PEA.  

C.2.2.2 General Conformity Rule 

USEPA designates an area as in attainment when it complies with the NAAQS. Areas that violate 
these ambient air quality standards are designated as nonattainment areas. Areas that have 
improved air quality from nonattainment to attainment are designated as attainment and/or 
maintenance areas. Areas that lack monitoring data to demonstrate attainment or nonattainment 
status are designated as unclassified and are treated as attainment areas for regulatory purposes. 
When an area is designated in nonattainment and/or in maintenance, Clean Air Act Section 176(c), 
the General Conformity Rule, is applied. The intent of this rule is to ensure that federal actions do 
not adversely affect the timely attainment of air quality standards in areas of nonattainment or 
maintenance. 

C.2.3 Analysis Methodology 

The first step in the analysis of potential impacts to air quality for this PEA was to document the 
affected air environments and environmental consequences of testing and training use of legacy 
chaff and flares as evaluated in the prior National Environmental Policy Act (NEPA) documents 
for the representative environments under the airspaces authorized for their use. The representative 
documents relied upon emission factors from the Air Emissions Guide for Air Force Stationary 
Sources (June 2020) for Munitions Open Burn/Open Detonation of Aircraft Countermeasures 
Flare (M206) and guidance provided by Air Force Civil Engineering Center, Environmental 
Quality Technical Support Branch. The previous analyses incorporated by reference clearly show 
all emissions from hazardous air pollutant and toxic chemical emissions associated with flares are 
too insignificant to include in any air quality impact assessment because they would not register 
in an impact assessment (i.e., value will show up as 0.0 ton/year) (Solutio Environmental, Inc., 
2022). 

Also based on the previous studies (DAF, 1997; DAF, 2011; Appendix A), it can be concluded 
that there is little to no risk of chaff breaking apart in the air to the size of inhalable particles before 
being deposited on the ground. Furthermore, chaff is rapidly fragmented after it settles to the 
ground and becomes indiscernible from ambient soil materials. 

Potential impacts to air quality are evaluated with respect to the extent, context, and intensity of 
the impact in relation to relevant regulations, guidelines, and scientific documentation. Council on 
Environmental Quality (CEQ) regulations require that the significance of an action be analyzed 
with respect to the setting of the action and be based relative to the severity of the impact. Impact 
analysis for use of new chaff and flares was next conducted by comparing the legacy 
countermeasure items with the new chaff and flare items and identifying where the new flare 
effects were essentially the same as the legacy effects analyzed in the prior representative NEPA 
and technical documents incorporated by reference. Those flare items that are substantially 
different from the flares previously evaluated, specifically the spectral decoys and the oxidization 
of their foils, are evaluated in the context of qualitative effects of those foils on air quality, based 
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on prior quantitative analysis of legacy flares demonstrating that flares cannot be used in sufficient 
quantities for their emissions to affect air quality. 

C.3 Soils And Water Resources 

C.3.1 Resource Definition 

Soil refers to unconsolidated earthen materials overlying bedrock or other parent material. Soil 
structure, elasticity, strength, shrink-swell potential, and erodibility determine the ability for the 
ground to support structures and facilities. Soils are typically described in terms of their type, 
slope, physical characteristics, and relative compatibility or limitations with regard to particular 
construction activities and types of land use. 

Water resources include surface water, groundwater, and floodplains. Surface water resources 
include lakes, rivers, and streams, and are important for a variety of reasons, including economic, 
ecological, recreational, and human health factors. Groundwater includes the subsurface 
hydrologic resources of the physical environment; its properties are often described in terms of 
depth to aquifer or water table, water quality, and surrounding geologic composition. Floodplains 
are lowland areas adjacent to surface waterbodies where flooding events periodically cover areas 
with water. Wetlands are commonly included in analysis of water resources; however, in this 
document, wetlands are addressed in biological resources analysis (PEA Section 3.5). 

For the purposes of this analysis of soil and water resources, the region of influence (ROI) for the 
Proposed Action and the No Action Alternative, includes the areas beneath test and training 
airspaces where DAF aircraft operate, including any overwater Warning Areas or Test and 
Training Ranges (e.g., Eglin Gulf Test Range in the Gulf of Mexico).  

C.3.2 Regulatory Setting  

The Clean Water Act (CWA) of 1972 (33 United States Code [U.S.C.] 1251 et seq.) establishes 
the basic structure for regulating discharges of pollutants into the waters of the United States and 
regulating quality standards for surface waters. Pollutants regulated under the CWA include 
“priority” pollutants, which include various toxic chemicals, and other pollutants such as nutrients, 
total suspended solids, fecal coliform, oil and grease, and pH (a measure of the acidity or basicity 
of water). The National Pollutant Discharge Elimination System permit program, created in 1972 
by the CWA, helps address water pollution by regulating point sources that discharge pollutants 
to waters of the United States. The permit provides two levels of control: technology-based limits 
and water quality-based limits (if technology-based limits are not sufficient to provide protection 
of the waterbody). 

Section 303(d) of the CWA requires states to identify waters where current pollution control 
technologies alone cannot meet the water quality standards set for that waterbody. Every two years, 
states are required to submit a list of impaired waters plus any that may soon become impaired to 
USEPA for approval. The impaired waters are prioritized based on the severity of the pollution 
and the designated use of the waterbody (e.g., fish propagation or human recreation). States must 
establish the total maximum daily load(s) of the pollutant(s) in the waterbody for impaired waters 
on their list. 
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C.3.3 Methodology 

Criteria for evaluating impacts related to soil resources associated with the continued use of legacy 
defensive countermeasures and the use of replacements, and of new countermeasures items 
identified in Appendix A, are impacts to unique soil resources, and contamination of soils with 
residual materials from the deployment of chaff and flares.  

Criteria for evaluating impacts related to water resources associated with the continued use of 
legacy defensive countermeasures and the use of replacements, and of new countermeasures items 
identified in Appendix A, are water availability, water quality, and adherence to applicable 
regulations. Impacts are measured by the potential to endanger public health or safety by creating 
or worsening health hazards or safety conditions, or violate laws or regulations adopted to protect 
or manage water resources. 

Groundwater impacts are evaluated by determining if groundwater resources beneath the training 
airspace would be potentially affected.  

C.4 Biological Resources 

C.4.1 Resource Definition 

Biological resources include the native and introduced terrestrial and aquatic plants and animals 
found under, or that migrate through, the airspaces approved for DAF training with chaff and 
flares. Biological resources for a programmatic NEPA analysis are considered in the context of 
representative species and specific species, including sensitive species, which are identified and 
evaluated in the different NEPA documents that are the basis for the affected environment and 
environmental consequences in this PEA. The referenced NEPA documents explain the habitat 
types based on floral, faunal, and geophysical characteristics under training airspace.  

NEPA review typically concerns environmental effects over a large geographic and/or time 
horizon; therefore, the depth and detail in programmatic analyses reflects the major broad and 
general impacts that might result from making broad programmatic decisions. The explained 
biological resources and potential environmental effect to those resources can be used for broad, 
high-level, or sequenced decisions which allow the DAF to subsequently tier in order to analyze 
biological effects for narrower, site-, or proposal-specific issues. Identifying potential impacts 
early for the representative training airspace biological resources permits NEPA reviews the 
opportunity to modify program components in order to avoid or mitigate adverse impacts when 
developing subsequent proposals for deployment of legacy and new chaff and flare 
countermeasures. 

C.4.2 Regulatory Setting 

The separate NEPA documents used for the representative analysis in this PEA consider sensitive 
species which are subject to regulations under the authority of federal (United States Fish and 
Wildlife Service [USFWS] and National Marine Fisheries Service) and state agencies. Sensitive 
species include species designated as threatened, endangered, or candidate species by state or 
federal agencies. Under the Endangered Species Act (ESA) (16 U.S.C. 1536), an endangered 
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species is defined as any species in danger of extinction throughout all or a significant portion of 
its range. A threatened species is defined as any species likely to become an endangered species 
in the foreseeable future. Candidate species are those species for which the USFWS has sufficient 
information on their biological status and threats to propose them as endangered or threatened 
under the ESA, but for which development of a proposed listing regulation is precluded by other 
higher-priority listing activities. Although candidate species receive no statutory protection under 
the ESA, the USFWS believes it is important to advise government agencies, industry, and the 
public that these species are at risk and could warrant protection under the ESA. 

The NEPA documents incorporated an analysis based on the Migratory Bird Treaty Act of 1918 
(16 U.S.C. 703-712), which is the domestic law that affirms, or implements, the United States’ 
commitment to four international conventions (with Canada, Japan, Mexico, and Russia) for the 
protection of a shared migratory bird resource. Each of the conventions protect selected species of 
birds that are common to both countries (i.e., species occur in both countries at some point during 
their annual life cycle). The act protects all migratory birds and their parts (including eggs, nests, 
and feathers). 

The NEPA representative documentation incorporated an analysis of the Bald and Golden Eagle 
Protection Act (BGEPA) (16 U.S.C. 668-668d), which is legislation in the United States that 
protects two species of eagles. The BGEPA prohibits anyone without a permit issued by the 
Secretary of the Interior from “taking” bald eagles. Taking involves molesting or disturbing birds, 
their parts, nests, or eggs. The BGEPA prescribes criminal penalties for persons who “take, 
possess, sell, purchase, barter, offer to sell, purchase or barter, transport, export or import, at any 
time or any manner, any bald or golden eagles... [or any golden eagle], alive or dead, or any part, 
nest, or egg thereof.” 

The NEPA documentation addressed species covered under the Marine Mammal Protection Act 
(MMPA) which is a statute enacted in 1972 by the United States to protect marine mammals and 
their habitat. The MMPA prohibits the “taking” of marine mammals, and enacts a moratorium on 
the import, export, and sale of any marine mammal, along with any marine mammal part or product 
within the United States. The Act defines “take” as “the act of hunting, killing, capture, and/or 
harassment of any marine mammal; or the attempt at such.” The MMPA defines harassment as “any 
act of pursuit, torment or annoyance which has the potential to either: a) injures a marine mammal 
in the wild, or b) disturbs a marine mammal by causing disruption of behavioral patterns, which 
includes, but is not limited to, migration, breathing, nursing, breeding, feeding, or sheltering.” 

The NEPA analysis used in this PEA incorporates an analysis based on Executive Order (EO) 
11990, Protection of Wetlands, which requires federal agencies, including the DAF, to minimize 
the destruction, loss, or degradation of wetlands and to preserve and enhance the natural and 
beneficial values of wetlands. EO 11990 requires federal agencies to avoid, to the extent possible, 
the long- and short-term, adverse impacts associated with the destruction or modification of 
wetlands and to avoid direct or indirect support of new construction in wetlands wherever there is 
a practicable alternative; if construction in wetlands cannot be avoided, the DAF would issue a 
Finding of No Practicable Alternative. 

C.4.3 Methodology 
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The first step in the analysis of potential impacts to biological resources for this PEA was to 
document the affected biological environments and environmental consequences of testing and 
training use of legacy chaff and flares as evaluated in the prior NEPA documents for the 
representative environments under the airspaces authorized for their use. The representative 
documents identified sensitive habitats and species associated with each airspace. As explained in 
Appendix A, scientific literature was reviewed for studies that examined similar types of chaff or 
flare effects to biological resources. Where available, information was also gathered relative to 
ongoing management actions which affect the potential for impacts to biological resources. Impact 
analysis was next conducted by comparing the legacy countermeasure items with the new chaff 
and flare items and identifying where the new flare effects were essentially the same as the legacy 
effects analyzed in the prior representative NEPA and technical documents incorporated by 
reference. The new chaff and flares would be subject to the same management actions to avoid 
and/or reduce adverse impacts to biological resources which resulted in biological “no effect” or 
“may affect, but not likely to adversely affect” determinations for species under the airspaces. 

Those flare items that are substantially different from the flares previously evaluated, specifically 
the spectral decoys and their residual oxidized foils, are evaluated in the context of qualitative 
effects of those foils on biological resources in woodlands, desert and arid regions, agricultural 
areas, oceans, wetlands, and grasslands.  

C.5 Cultural Resources 

C.5.1 Resource Definition 

Cultural resources are any prehistoric or historic district, site, building, structure, or object 
considered important to a culture, subculture, or community for scientific, traditional, religious, or 
other purposes. They include archaeological resources, historic architectural resources, and 
traditional cultural resources. Archaeological resources are locations where prehistoric or historic 
activity measurably altered the earth or produced deposits of physical remains (e.g., arrowheads, 
bottles). Historic architectural resources include standing buildings and other structures of historic 
or aesthetic significance. Architectural resources generally must be more than 50 years old to be 
considered for inclusion in the National Register of Historic Places; however, more recent 
structures, such as Cold War–era resources, may warrant protection if they have the potential to 
gain significance in the future and are considered extraordinary in nature. Traditional cultural 
properties are associated with cultural practices and beliefs of a living community that are rooted 
in its history and are important in maintaining the continuing cultural identity of the community. 
Historic properties (as defined in 36 CFR 60.4 and 36 CFR 800.15(l)(1)) are significant 
archaeological, architectural, or traditional resources that are defined as eligible for listing in the 
National Register of Historic Places. 

C.5.2 Regulatory Setting  

As a federal agency, the DAF is required to consider the effects their actions may have on historic 
properties. These requirements are considered under AFMAN 32-7003 and the National Historic 
Preservation Act (NHPA) of 1966, as amended. The NHPA of 1966 sets federal policy for 
managing historic properties. Federal agencies must identify historic properties and consult with 
the Advisory Council on Historic Preservation and State Historic Preservation Officer as necessary 



Programmatic EA for Testing and Training with Defensive Countermeasures 

Final Programmatic EA  C-9 

(AFMAN 32-7003). Section 106 of the NHPA specifically requires that federal agencies analyze 
the impacts of federal activities on historic properties. NHPA obligations for a federal agency are 
independent from NEPA and must be complied with even when an environmental document is not 
required. 

The DoD published the American Indian and Alaska Native Policy in 1999, and DoDI 4710.02 in 
2006. Both of these emphasize the importance of respecting and consulting with tribal 
governments on a government-to-government basis. The policy requires that before decisions are 
made, an assessment should be conducted through consultation of proposed DoD actions that may 
have the potential to affect protected tribal resources, tribal rights, and Indian lands significantly. 
The DAF implements DoDI 4710.02 through Air Force Instruction 90-2002, Interactions with 
Federally Recognized Tribes. 

C.5.3 Methodology 

Analysis of potential impacts to cultural resources considers both direct and indirect impacts. 
Direct impacts may be the result of physically altering, damaging, or destroying all or part of a 
cultural resource. Indirect impacts may be the result of altering characteristics of the surrounding 
environment that contribute to the importance of the resource, introducing visual, atmospheric, or 
audible elements that are out of character for the period the resource represents (thereby altering 
the setting), or neglecting the resource to the extent that it deteriorates or is destroyed.  

For the purposes of cultural resources analysis, the ROI for cultural resources is considered 
equivalent to the Area of Potential Effects (APE), as defined by 36 CFR 800.16(d). The APE for 
cultural resources is based on the type of potential impacts that might occur within the area. The 
APE for direct impacts is the area directly affected by deployment of defensive chaff and flares 
that could physically alter or damage all or part of a cultural resource; in this case, it includes the 
area underlying all the DAF training airspace in the United States where defensive countermeasure 
use is approved (Figure 1.2-3).  

C.6 Land Use and Visual Resources 

C.6.1 Resource Definition 

Land use describes the way the natural landscape has been modified or managed to provide for 
human needs. Land management plans, comprehensive plans, and zoning regulations determine 
the type and extent of land use in specific areas to limit conflicting uses and protect certain 
designated or environmentally sensitive areas. The attributes of land use addressed in this analysis 
include the land use regulatory setting, general land-use patterns, specific uses, and attributes in 
the area of interest, and Special Use Land Management Areas (SULMAs). SULMA is a term used 
to categorize types of land uses for analysis purposes and is not an official term used by federal or 
state agencies. SULMAs generally include designated parks, monuments and recreation areas, 
conservation and wildlife refuges, and other natural areas underlying the airspace owned by state 
and federal agencies, in this case, the military airspace used for proposed operations. SULMAs 
also include Native American Reservation lands. Issues related to Native American lands are 
addressed in the Cultural Resources section in this PEA (see Appendix C, Section C.5). 
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The visual resources of an area are composed of the scenery, vegetation, surface rocks, and soil of 
the foreground, experienced when a person passes through an area. Visual resources are defined 
by what an observer sees in a landscape (e.g., land, water, vegetation, animals, structures, and other 
features) that all together form the overall impressions of an area or its landscape character. The 
type, arrangement, and contrast between all the elements of the visual landscape, both distant and 
close, create a visual impression. This impression reflects the viewer’s values, associations, and 
experiences. The landscape includes both the ground and the sky, which is an important element 
in terms of composition, scale, color and contrast, and magnitude. 

For the purposes of this analysis of land use and visual resources, the ROI for the Proposed Action 
and the No Action Alternative, includes the areas beneath test and training airspaces where DAF 
aircraft operate, including any over-water Military Operations Areas and Special Use Airspaces 
(e.g., Eglin Gulf Test Range in the Gulf of Mexico).  

C.6.2 Regulatory Setting  

The regulatory framework for land use includes the key federal, state, and local statutes, 
regulations, plans, policies, and programs applicable to land use under the airspace used for 
training. The following are the primary regulations and guidance documents applicable to land use 
in relation to the actions evaluated in this PEA. 

The Federal Land Policy and Management Act of 1976, as amended, establishes Bureau of Land 
Management’s (BLM’s) mandate to serve and conserve public lands for present and future 
generations. The Federal Land Policy and Management Act directs BLM to manage the public 
lands in a manner that will protect the quality of scientific, scenic, historical, ecological, 
environmental, air and atmospheric, water, and archaeological resources. BLM manages public 
rangeland for various uses and values, including livestock grazing, recreational opportunities, 
healthy watersheds, and wildlife habitat. 

The National Forest Management Act of 1976 governs the management responsibilities of the 
United States Forest Service in regard to renewable resources on 193 million acres of national 
forest lands. The National Forest Management Act requires the Secretary of Agriculture to assess 
forestlands; develop a management program based on multiple-use, sustained-yield principles; and 
implement a Resource Management Plan for each unit of the National Forest System. These plans 
must balance economic and environmental factors.  

The Wilderness Act of 1964 established the National Wilderness Preservation System, composed 
of federally owned areas that are identified and potentially designated by Congress as wilderness. 
The Wilderness Act defines five qualities of wilderness character: (1) untrammeled, (2) natural, 
(3) undeveloped, (4) solitude or primitive and unconfined recreation, and (5) other features of 
value. 

Federal agencies are required by various mandates to manage public land with a responsibility to 
manage and conserve important resources for the benefit of the public at large. One of those 
resources is visual quality, a resource that contributes to people’s appreciation and enjoyment of 
the outdoors and contributes to the selective management of some exceptional areas, such as 
National Parks, Wilderness Areas, and Wild and Scenic Rivers. The Federal Land Policy and 
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Management Act, National Forest Management Act, and agency-prepared management plans 
provide for the careful management and sustainment of visual resources according to their quality. 
This is particularly important in the area of interest where much of the land has high scenic value 
based on remoteness, naturalness, and interesting landforms, such as found in Wilderness Areas 
and Wild and Scenic Rivers. 

C.6.3 Methodology 

The assessment of impacts to land use resources evaluates if proposed use of defensive 
countermeasures would (1) conflict with applicable land use management plans and policies, 
(2) prevent or displace continued use or occupation of an area, (3) diminish the attributes of an 
area for ongoing or intended uses, or (4) cause unsafe or unhealthy conditions to the extent that 
public health or safety is at risk. 

The visual impact analysis considers the following factors in assessing the degree of impact to 
visual resources: 

● The relative value of the affected landscape, as determined by managing agencies or the 
public 

● The noticeability or contrast of any physical changes to the visual environment 
● The duration, frequency, or proximity of the visual change either in the landscape or for 

the viewer 

The Proposed Action would not result in any physical changes to the visual setting of underlying 
areas nor add a new light source. Therefore, the proposal has no potential to change the scenic 
quality of any landscape. Consequently, this analysis did not undertake an analysis of any change 
to the physical terrestrial environment or new light sources. 

C.7 Socioeconomics 

C.7.1 Resource Definition 

Socioeconomics for a programmatic NEPA analyses provides the basis for broad, high-level, or 
sequenced decisions and allows the DAF to subsequently tier in order to analyze narrower, site- or 
proposal-specific issues. Socioeconomics refers to features or characteristics of the social and 
economic environment under the DAF training airspaces where chaff and flares are authorized for 
use.  

NEPA review typically concerns environmental effects over a large geographic and/or time 
horizon; therefore, the depth and detail in programmatic analyses reflects the major broad and 
general impacts that might result from making broad programmatic decisions. Identifying potential 
impacts early for the representative training airspace environmental resources provides NEPA 
reviews the opportunity to modify program components in order to avoid or mitigate adverse 
impacts when developing subsequent proposals for deployment of legacy and new chaff and flare 
countermeasures. 
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C.7.2 Regulatory Setting  

The CEQ regulations implementing NEPA state that when economic or social effects and natural 
or physical environmental effects are interrelated, these effects on the human environment should 
be discussed (40 CFR 1508.14). The regulations also state that the human environment shall be 
interpreted comprehensively to include the natural and physical environment and the relationship 
of people with that environment. In addition, 40 CFR 1508.8 states that agencies need to assess 
not only direct effects but also aesthetic, historic, cultural, economic, social, or health effects. 
Accordingly, the socioeconomic analysis evaluates how economic elements of the human 
environment could be affected. 

C.7.3 Methodology 

The socioeconomic analysis evaluates the potential impacts to economic activities in response to 
previous public and agency inputs and comments on proposed chaff and flare use in the different 
environments considered. Representative concerns expressed by the public have included 
primarily socioeconomic impacts to agriculture and ranching. The socioeconomics section in this 
PEA documents the affected environment and the potential environmental consequences examined 
in multiple environmental documents. These NEPA documents address the environmental effects 
of chaff and flare use in representative environments which occur under DAF training airspace 
approved for chaff and flare use. The new chaff and flare countermeasures explained in  
Chapter 2 and Appendix A are then compared with the existing chaff and flare effects previously 
evaluated to relate the past analysis with the potential for environmental effects of the Proposed 
Action new chaff and flares. The social and economic resources are defined in terms of types of 
economic activity which occur under the airspace. The analysis considers whether an action would 
result in (1) consequences to ranching and cattle operations, (2) consequences to agriculture for 
crops used in feed lots, and (3) consequences to row crops and the economic values of such crops. 
The programmatic nature of this EA identifies qualitative social and economic effects and does 
not provide a quantitative calculation of potential economic effects from deployment of new chaff 
and flare countermeasures.  
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