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4.0 ENVIRONMENTAL CONSEQUENCES 

This chapter presents an assessment of the potential environmental consequences of implementing 
the proposed action or no-action alternatives within the designated airspace.  The analysis presented 
in this chapter is based on overlaying the potential impacts of the proposed action or alternatives 
from Chapter 2.0 on the baseline conditions from Chapter 3.0.  Cumulative effects of the proposed 
action or alternatives with other past, present, and reasonably foreseeable future actions within the 
region of influence are presented in Chapter 5.0. 
4.1 AIRSPACE 
4.1.1 Methodology 
The potential for defensive use of chaff and flares on airspace activities was assessed by identifying 
known issues and concerns from previously published reports and from current agency and public 
comments.  Impacts would be considered to exist only if there were a likelihood that the proposed 
action or alternatives would cause any interference with Air Traffic Control (ATC) operations, 
Visual Flight Rules (VFR) flight activities, or ATC or weather radar systems. 
4.1.2 Issues and Concerns 
Few issues have been identified in regard to any specific impacts of chaff and flare use on airspace 
or aviation activities.  The flare’s short burn time (3.5 to 5 seconds) and limited distance traveled 
during this time is not an issue for any aviation activities.  On occasions, combat chaff has been 
noted to cause some interference with ATC or weather radar systems.  The training chaff proposed 
for defensive training does not disrupt ATC systems (refer to Table 3.2-1).  A United States Air 
Force (Air Force) summary report (Air Force 1997a) determined that little or no documented 
evidence exists that chaff had caused aircraft radar systems to falsely identify nearby air traffic, 
caused aircraft engines to malfunction after ingesting chaff, or distracted other aircraft pilots.  The 
current practice of Cannon Air Force Base’s (AFB’s) close coordination with regional ATC and the 
cessation of chaff use if it interferes with specific weather system radar has successfully avoided 
airspace consequences.  Since chaff use can be avoided or carefully managed through prior planning 
and coordination with the Federal Aviation Administration (FAA), safety risks are extremely low 
and no impacts on aircrews, aircraft, or the public are anticipated.  The following sections address 
chaff and flare use in local airspaces identified in section 3.1. 
4.1.3 Impacts 
4.1.3.1 ALTERNATIVE A:  (PREFERRED) 
Chaff and flare use under the proposed action would not result in any changes to the airspace 
structure or any change in sortie-operation rates for the Pecos Military Operations Area (MOA)/Air 
Traffic Control Assigned Airspace (ATCAA), Taiban MOA, the Sumner ATCAA, Restricted Areas 
R-5104/5105, and Visual Routes (VRs)-100/125.   
As discussed in section 3.1, non-military aviation within this region is limited and would be relatively 
unaffected by any changes in military training activities conducted within the MOAs and ATCAAs 
and MTRs.  Federal Airways in the region of influence (ROI) do not transit the Pecos or Taiban 
MOAs and use of the Jet Route that crosses the Pecos ATCAA is coordinated between the Cannon 
ATC and the FAA Albuquerque Air Route Traffic Control Center (ARTCC) so as to accommodate 
both military training and commercial air traffic needs.     
The location of the Fort Sumner Municipal Airport and the three private airfields in the area and 
their overall limited number of aircraft operations minimize any effects military training activities 
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have on these airfields.  The limited number of VFR general aviation aircraft that operate within this 
region would also be unaffected by the training activities associated with this proposal.  General 
aviation pilots in this area are familiar with the local airspace environment and the presence of 
military training operations.  Both they and military pilots are aware and remain well clear of each 
other’s operations thus avoiding interference.  Therefore, it is not likely that general aviation pilots 
would be distracted or otherwise affected by any distant flares that may be observed on occasion. 
As previously discussed, training chaff has the potential to affect certain bands of weather radar 
systems (see Table 3.2-1).  However, any such interference that could occur for either the Cannon 
AFB or Albuquerque ARTCC radar systems would be avoided through coordination procedures 
outlined in a Letter of Agreement between Cannon AFB and the ARTCC and, if necessary, real-time 
direction to pilots to cease dropping chaff.  These existing procedures are in effect to support 
existing 27th Fighter Wing (27 FW) chaff use in R-5104/5105 airspace over Melrose Air Force Range 
(AFR).      
4.1.3.2 ALTERNATIVE B   
The effects of this alternative on airspace would be as discussed for the preferred alternative except 
that chaff would not be used on any portion of VRs-100/125. 
4.1.3.3 ALTERNATIVE C:  (NO ACTION) 
Under this alternative, aircraft operations described for baseline conditions would remain unchanged 
with chaff and flare training confined to the Melrose AFR restricted airspace.  No other aviation 
activities within the ROI would be affected by this chaff and flare use. 
4.2 SAFETY 
4.2.1 Methodology 
The assessment of impacts focuses on how and to what degree the alternatives could affect safety 
issues, and on fire safety associated with the increased and expanded use of chaff and flares.  
Existing programs, processes, and procedures will be considered to determine their adequacy to 
manage potential risks.  These risks could result from both the proposed increase in the volume of 
chaff and flares expended, and the expanded geographic area that would support that increased use.  
The results of previous investigations of potential safety risks associated with the use of chaff and 
flares will also be considered.  
4.2.2  Issues and Concerns 
Primary concerns identified by the public pertaining to the use of chaff involve the potential for 
chaff to interfere with other equipment operating in the same frequency spectrum, and impacts to 
certain land uses if it accumulates.  Expressed public issues and concerns pertaining to flare use 
center around fire risk and the potential hazards to humans and animals that could result from dud 
flares on the ground.  For both chaff and flare use, concerns also exist pertaining to possible effects 
to people and aircraft resulting from chaff or flare system malfunctions, and possible injury to 
people on the ground from expended materials.  Human health and safety issues are addressed in 
section 4.6, Biological Resources. 
4.2.3  Impacts 
4.2.3.1 ALTERNATIVE A:  (PREFERRED) 
Fire Safety.  Under this alternative, the volume of chaff and flares expended by 27 FW aircrews 
would increase 13 times with chaff and 16 times in flare use.  As a result, storage requirements for 
flares, and the pyrotechnic devices associated with chaff and flare ejection systems at Cannon AFB 
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would also increase.  Adequate storage facilities, incorporating all required explosive safety 
standards, exist on Cannon AFB to support this increased storage requirement.  Additionally, as 
described in section 3.2, the 27 FW fire department is staffed and equipped to meet all current 
response requirements.  There are no specific fire or explosive safety concerns associated with this 
increased storage requirement on Cannon AFB. 
Management of day-to-day flying operations would be similar to actions already in practice by the 
Range Control Officer at Melrose AFR where flare release altitudes are 700 feet above ground level 
(AGL).  In addition to a minimum release altitude of 2,000 feet AGL (exclusive of Melrose AFR), 
Cannon AFB personnel would continue to monitor weather and fire conditions from resources 
available on the Southwest Area Fire Intelligence website and provide recommendations to 
operations personnel.  As currently in practice on Melrose AFR, these recommendations would 
address the need to alter flight operations, and modify or cease countermeasure use in potentially 
affected airspace.  As an added fire safety measure, Cannon AFB would suspend deployment of 
flares when the fire danger rating is high, very high, or extreme for the areas beneath the airspace 
associated with this alternative. 
Currently, the 27 FW fire department is a party to mutual aid support agreements with city and 
volunteer fire departments near the base and Melrose AFR.  Cannon AFB would continue mutual 
aid support agreements and other assistance to local communities.  This minimizes the risk from 
wildland fires.  The base commander would continue to be able to direct the base fire department to 
assist in any local or regional fire emergency. 

The expenditure of flares in the MOAs and ATCAA airspace during military training operations 
would follow existing Air Combat Command and Cannon AFB regulations, which prohibit release 
below 2,000 feet AGL.  Once released, flares burn no longer than 3.5 to 5 seconds.  The minimum 
release altitude of 2,000 feet AGL provides an adequate margin of safety (1,675 feet) that no burning 
material will reach the ground.  The flare item manager at Hill AFB, Utah, has indicated that in all 
the testing, and based on years of observation, when the flare deploys from the aircraft properly with 
the initial fire source, the construction of the flare is such that it burns as designed.  There were no 
recorded instances of a slow burning flare or one that caught fire later.  The flare requires the high 
temperature associated with the pyrotechnic ejection from the dispenser to catch fire.  If the flare 
pellet leaves the aircraft without that high temperature heat source, it would not ignite (unless 
subjected to another high heat source).  The ignition point for magnesium is about 1,200 degrees 
Fahrenheit.  If a flare comes into contact with a high heat source, then the flare will ignite and burn 
immediately (Air Force 1999b).   

The estimated one percent malfunction rate for defensive training flares is based on typical 
malfunctions.  Malfunctions include 1) the impulse cartridge does not eject the flare pellet, 2) 
increased break out resistance resulting from storage or handling prevents discharge, 3) a 
malfunctioning flare falls out at the airfield during landing, 4) a flare does not burn for the design 
duration, or 5) a flare is ejected, does not burn, and falls to the ground.  Based upon a reliability rate 
of better than 99 percent, approximately 400 flares proposed to be used within the Cannon AFB 
airspace could malfunction annually.  
 

A safety risk for this proposed action is a malfunctioning flare that falls to the ground without 
burning. This is called a dud flare.  The experience of finding dud flares during range clean-up at 
Melrose Range and at the Utah Test and Training Range suggests that an estimated 0.01 percent of 
the flares used were actually found on the ground as duds.  With approximately 2.9 million acres 
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under the airspace proposed for flare use, that results in an annual estimate of one occurrence per 
0.7 million acres.   

Given the buffer distance and the low failure rate, the risk of fire associated with flare use is 
extremely low and would not measurably increase the frequency of fire over that which is currently 
experienced in New Mexico. 

Chaff Use.  The proposed increased use of chaff would represent little safety risk to maintenance 
personnel, aircrews, aircraft, or the public.  All maintenance and operations on chaff and chaff 
systems are performed by trained and qualified personnel who follow detailed procedures specified 
in Air Force Technical Orders and Air Force Occupational and Environmental Safety, Fire 
Protection, and Health directives.  As described in section 3.2.2.2, the frequency and relative severity 
of incidents involving chaff and chaff systems are low.  Specifically, in the Chaff and Flare Study, the 
incidents identified during the 10-year data period were assigned a hazard risk level of “acceptable,” 
and required either no, or only low-priority corrective action (Air Force 1997a). 
Training chaff (RR-188), which includes no dipoles cut to frequency bands used by FAA weather 
radar, would be the only chaff used within the airspace.  As shown in Table 3.2-1, training chaff also 
would have no effect on other electronic equipment such as cellular telephones, radio, or television.   
The probability of a chaff residual component hitting a person is difficult to quantify since it 
depends on a number of variables such as the frequency of chaff use, the density of people beneath 
the airspace, and atmospheric conditions.  However, the small plastic end cap weighs so little (0.042 
ounces), or creates so much drag in comparison to its weight, that no injury would be expected even 
if a person were to be struck.  No incidences of injuries from falling chaff components have ever 
been recorded.  Accident pathology indicated that there is less than a 1 percent probability of a brain 
concussion from impulse impacts less than 0.10 pound-seconds.  Impact momentum for the chaff 
residual component has been calculated at 0.003 pound-seconds. This is well below the amount 
calculated to cause any injury (Air Force 1997a). 

Flare Use.  One of the safety concerns regarding flare use is the risk of fire.  This risk was 
addressed above, under fire safety.  Incidents and mishaps involving flares and flare systems also 
constitute safety concerns.  
Maintenance and operations activities on flares and flare systems are conducted to the same 
standards as those involving chaff and chaff systems.  However, in the case of flares, since more 
pyrotechnic material and components are involved than in chaff, some additional risk is associated 
with flares.   
As noted in section 3.2 there have been no Class A, B, C, or High Accident Potential (HAP) events 
associated with chaff and flares at Cannon AFB in the last three years.  Historical information for 
the entire Air Force collected between 1983 and 1993 identified no Class A and B aircraft related 
mishaps and a yearly average of 0.3 Class C and 10.1 HAP mishaps in the entire Air Force (Air 
Force 1997a).  As with the handling of any ordnance, the increased level of exposure that would 
result from this alternative warrants increased vigilance. 
As with the use of chaff, the use of flares also produces a residual component (end cap) that falls to 
the ground.  However, with a weight of 0.16 ounces, the end cap would only generate an impact 
momentum of 0.010 pound-seconds.  As noted in the above paragraph on chaff, this value is well 
below the amount associated with any potential injury. 
Falling dud flares could create safety concerns due to the possibility of striking a person.  The M-206 
flare falling to the ground would develop an impact momentum of 2.79 pounds per second.  This 
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value represents the most extreme condition since it is assumed the object falls in the most 
streamlined position.  In reality, and especially for lighter objects, they would probably twist, turn, 
and tumble as they fell, increasing air resistance, causing the terminal velocity to decrease, and as a 
result, the momentum to be less.  If a person were to be struck by a falling flare, it could result in 
serious injury or death.  The population density in the year 2000 beneath the total project airspace is 
less than 1 person (0.951) per square mile.  When the probability of a flare falling to the ground is 
coupled with the operational limitations of not using flares over established communities and the 
probability of a person being in the area and being struck, the actual risk is reduced even further.  
Based on the population density under the airspace, the possibility of a person being struck by a dud 
flare would be one in 850 million.  For comparison purposes, the probability of being struck by 
lightning in New Mexico between 1959 and 1993 was approximately one in 15,200 (Los Alamos 
National Laboratory 2001).  This suggests that the probability of being struck by lightning would be 
approximately 50,000 times greater than the probability of being struck by a dud flare. 
A dud flare on the ground has a hazard potential and should only be handled by trained explosive 
ordnance disposal personnel.  While the component could be ignited, it is improbable that it would 
spontaneously ignite, or ignite under subtle stimulus such as stepping on it.  Normally, the material 
would only respond to an external heat source of sufficient temperature to cause combustion.  
Considering the flare’s high reliability and the extensive geographic area proposed for overflight, the 
probability of a person or animal encountering a dud flare is remote.  Furthermore, even if 
encountered, the probability of the flare igniting without some deliberate act involving a heat source 
is also minimal.  A program of education of the public and, especially, children was noted as 
desirable by the public during scoping.  Considering these two factors, risk associated with dud flares 
on the ground is extremely low.  Therefore, no significant impact is anticipated. 
4.2.3.2 ALTERNATIVE B 
Chaff Use.  Under this alternative, the use of chaff would be limited to the Pecos MOA/ATCAA, 
Taiban MOA, and Sumner ATCAA.  No chaff use would occur along VRs-100/125.  Chaff would 
continue to be dropped on Melrose AFR.  The environmental consequences of this alternative 
would basically be the same as under Alternative A.  The exception is that the airspace and land 
underlying VRs-100/125 would not be exposed to chaff use and the area under the MOAs would 
receive the chaff proposed for use in the Military Training Route (MTR).  This would result in no 
effective change in consequences. 

Flare Use.  Under this alternative, flare use would be the same as Alternative A in the Pecos 
MOA/ATCAA, Taiban MOA, portion of R-5104/5105, and Sumner ATCAA.  Flares would 
continue to be dropped on Melrose AFR.  The environmental consequences of this alternative 
regarding flare use would be the same as under Alternative A. 

Fire Safety.  Overall, fire safety issues would be the same as under Alternative A.  Since flare use 
would be the same as Alternative A, fire risks would be managed as described in section 4.2.3.1.  
Ongoing coordination between the base fire department and 27 FW operations and training staff 
would minimize fire risk. 
4.2.3.3 ALTERNATIVE C:  (NO ACTION) 
Under this alternative there would be no new or changes to chaff or flare use.  The 27 FW would 
continue to store and handle chaff and flares on Cannon AFB and use them on Melrose AFR at 
current levels.   
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4.3 MATERIALS MANAGEMENT 
4.3.1  Methodology 
The assessment of potential consequences focuses on how and to what degree the proposed action 
or alternatives would affect materials usage and management, waste generation and management, 
and possible waste disposal.  Materials management programs will be reviewed to determine the 
significance of anticipated increases in any materials usage and transport.  The results of previous 
investigations and on-going research on the environmental effects of chaff and flares will also be 
considered to determine potential impacts resulting from implementation of the proposed action or 
alternatives.   
4.3.2  Issues and Concerns 
Management issues associated with the proposed increased use of chaff and flares involve 
considerations about the capability of storage facilities, transportation systems, and disposal 
processes to handle the added demand.  Environmental concerns about the expansion of chaff and 
flare use into new geographic areas include the potential toxicity of chaff and flares to humans and 
livestock and the potential for harm to the natural environment.  These are addressed in section 4.6, 
Biological Resources.  Concerns including the potential for fires and the possibility of a dud igniting 
after being handled or disturbed on the ground are addressed in section 4.2, Safety.   
4.3.3  Impacts 
4.3.3.1 ALTERNATIVE A:  (PREFERRED) 
Under this alternative, the use of chaff and flares by 27 FW aircrews would increase by 13 times and 
16 times, respectively.  The munitions storage area at Cannon AFB is adequate to handle the 
increased use of chaff and flares.  While additional transportation and other logistic support would 
also be required, these, too, would also be incremental throughout the year.  Existing processing and 
disposition procedures are adequate to manage these increased demands, and no adverse impacts 
would be anticipated. 
If during the course of a year it is assumed that the defensive systems are employed relatively 
homogeneously throughout the airspace and all residual components would fall beneath the 
airspace, some conservative assessments can be made about relative concentrations on the ground.  
This homogenous distribution can be modified by the distribution approach applied to noise 
models.  Noise modeling in MOAs are uniformly distributed.  Near the MOA edges, examination of 
radar track data has shown that the operations decrease at a linear rate (Lucas and Calamia 1994).  
This means that as pilots come within one to two miles of the edge of an airspace boundary, they 
turn back into the airspace to avoid accidentally going outside the agreed-to airspace boundaries.  
Applied to the distribution of chaff and flares, this means that under a homogenous distribution 
assumption, and based on the expected levels of chaff and flare use and the extent of the airspace 
supporting that use, expected concentration levels would be as follows: 

• In the airspace supporting both chaff and flare use, chaff concentration throughout most of 
the airspace would be approximately 1.71 grams (0.06 ounce) per acre per year.  An 
estimated one flare would be dispensed over every 73 acres per year.  Within one to two 
miles of the edge of the airspace, these concentrations would be approximately one-half 
these amounts. 
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• In the northern portion of VRs-100/125, concentrations of chaff would be estimated at 0.14 
grams (0.005 ounces) per acre per year over most of the airspace with concentrations 
approximately one-half these amounts within one to two miles of the edge of the airspace. 

Chaff consists of small aluminum-coated silica fibers covered with a slip coating of stearic acid (fat).  
The major components of chaff are generally prevalent in the environment.  Silica is inert in the 
environment and aluminum is the third most abundant element in the earth’s crust.  The silica is 
primarily composed of silicon dioxide and also contains trace elements of aluminum, calcium oxide 
and magnesium oxide, boron oxide, sodium and potassium oxide, and iron oxide.  The aluminum 
coating comprises aluminum with trace quantities of silicon, iron, copper, manganese, magnesium, 
zinc, vanadium, and titanium.  Some of these individual components, in sufficient quantity, have 
identified toxic risks.  However, in chaff, these elements are in minute quantities and are fused 
together in a stable state, and it is unlikely that they would break down to their independent forms or 
react chemically with other substances.  The chemicals individually make up such a miniscule 
portion of the fibers that it is unlikely they would contribute to environmental toxicity (Spargo 
1999).  Miniscule amounts of these trace elements are not considered toxic to humans, animals, or 
plant life.  Table 4.3-1 shows the composition and percent weight of components in a typical 
training chaff bundle. 

Table 4.3-1.  Composition and Percent Weight of Components in Chaff 

Element Chemical Symbol % (by weight) 

Glass Fiber (Silica)   

 Silicon Dioxide SiO2 52-56 

 Alumina AI2O3 12-16 

 Calcium Oxide & 
 Magnesium Oxide 

CaO & MgO 16-25 

 Boron Oxide B2O3 8-13 

 Sodium & Potassium 
 Oxide 

Na2O & K2O 1-4 

 Iron Oxide Fe2O3 1 or less 

Aluminum Coating   

 Aluminum Al 99.45 minimum 

 Silicon + Iron Si + Fe 0.55 maximum 

 Copper Cu 0.05 maximum 

 Manganese Mn 0.05 maximum 

 Magnesium Mg 0.05 maximum 

 Zinc Zn 0.05 maximum 

 Vanadium V 0.05 maximum 

 Titanium Ti 0.03 maximum 

 Others  0.03 
Source:  Spargo 1999. 

Residual components from the operation of the chaff system were identified and discussed in 
section 3.3.2.   
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These factors, when coupled with the low likelihood of any significant accumulation of chaff, 
indicate minimal potential impacts associated with chaff use. 
Dud flares and the risk of fire are the main public concerns associated with flare use.  The minimum 
training flare release altitude of 2,000 feet AGL provides a 1,675 foot buffer for flare burnout to 
ensure ground fires would not result.  While the possibility of a dud flare cannot be discounted, such 
failures are rare (less than 1 percent).  These extremely high reliability rates, and the vast geographic 
area proposed for use indicate that the probability of encountering a dud flare on the ground is 
highly remote.  Additional information of flares and fire safety is contained in section 4.2, Safety. 
4.3.3.2 ALTERNATIVE B 
Under this alternative, chaff and flare use would increase to the same total levels as in Alternative A.  
As under that alternative, no impacts to materials management areas would occur.   
No chaff or flares would be authorized for use on VRs-100/125 under this alternative.  Under this 
alternative, estimated chaff accumulations for the airspace approved for chaff use could be about 
1.87 grams (0.07 ounces) per acre per year.  Since flare use under this alternative would be the same 
as under Alternative A, an expected one flare per year would continue to be released over every 73 
acres. 
All other potential impacts remain as assessed under Alternative A. 
4.3.3.3 ALTERNATIVE C:  (NO ACTION) 
Under this alternative, there would be no impacts to materials management.  The 27 FW would 
continue to store and handle chaff and flares on Cannon AFB and use them on Melrose AFR at 
current levels. 
4.4 AIR QUALITY 
4.4.1 Methodology 
Significance Criteria.  Air emissions resulting from the proposed action were evaluated in 
accordance with federal, state, and local air pollution standards and regulations.  The analysis 
included assessing potential impacts from the increased usage of chaff and flares in the ROI.  
Baseline aircraft sorties would not be changed due to the proposed action.   
Air quality impacts from a proposed activity or action would be significant if they: 

• increase ambient air pollution concentrations above any National Ambient Air Quality 
Standards (NAAQS);  

• contribute to an existing violation of any NAAQS;  

• interfere with or delay timely attainment of NAAQS; or  

• impair visibility within any federally mandated Prevention of Significant Deterioration 
(PSD) Class I area.   

The approach to the air quality analysis was to estimate the increase in emission levels due to the 
proposed action.   

Conformity.  According to United States Environmental Protection Agency’s (USEPA’s) General 
Conformity Rule in 40 Code of Federal Regulations Part 51, Subpart W, any proposed federal action 
that has the potential to cause violations, as described above, in a nonattainment or maintenance 
area must undergo a conformity analysis.  A conformity analysis is not required if the proposed 
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project occurs within an attainment area.  Since the 9 counties within the ROI are all designated as 
attainment for all criteria pollutants, a conformity determination is not required and was not 
performed.  
4.4.2 Issues and Concerns 
The proposed action includes no changes in aircraft emissions from baseline emissions.  The 
analysis of air quality impacts was limited to changes in emissions due to increased use of chaff and 
flares.  It is assumed that all chaff and flare residual components fall onto the ground within the 
ROI and are not carried into other areas.   
4.4.3 Impacts 
4.4.3.1 ALTERNATIVE A:  (PREFERRED) 
Emissions from chaff and flare usage under Alternative A were calculated using the same emission 
factors and assumptions as were used to calculate chaff and flare emissions under baseline 
conditions.  Chaff and flare usage at Melrose AFR is unchanged in Alternative A compared to the 
baseline.  Chaff usage (only) would be added to current aircraft activities in the northern portion of 
VRs-100/125, while both chaff and flare usage would be added to the Pecos MOA/ATCAA, 
Taiban MOA, and Sumner ATCAA.   
The aircraft currently use RR-188 chaff (training chaff) and M-206 flares (training flares).  To allow 
for a comparison, Table 4.4-1 is repeated from section 3.4.  Table 4.4-2 shows the estimated 
emissions, in tons per year, from chaff and flare use under Alternative A.  Under the proposed 
action, pilots would use the same training chaff and flare as under baseline conditions.  The table 
also indicates the differences, in tons per year, for each criteria pollutant between the emissions 
under Alternative A and those under baseline conditions. 
 

Table 4.4-1.  Baseline RR-188 Chaff and M-206 Flare Emissions over the Melrose AFR 

ANNUAL EMISSIONS (TONS/YR) 

 CO NO2 SO2 PM10 VOC 

R-188 Chaff - - - <0.01 - 

M-206 Flare <0.01 <0.01 <0.01 0.22 <0.01 

TOTAL <0.01 <0.01 <0.01 0.22 <0.01 
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Table 4.4-2.  Proposed RR-188 Chaff and M-206 Flare Emissions – Alternative A 

ANNUAL EMISSIONS (TONS/YR) 

Airspace CO NO2 SO2 PM10 VOC 

Pecos/Taiban MOA & Sumner ATCAA 

RR-188 Chaff - - - <0.01 - 

M-206 Flare 0.05 0.02 0.01 3.27 <0.01 

VRs-100/125 

RR-188 Chaff - - - <0.01 - 

Melrose AFR (R-5104/5105) 

RR-188 Chaff - - - <0.01 - 

M-206 Flare <0.01 <0.01 <0.01 0.22 <0.01 

TOTAL 0.05 0.02 0.01 3.49 <0.01 

Change from Baseline 0.05 0.02 0.01 3.27 <0.01 
CO = carbon monoxide 
NO2 = nitrogen dioxide 
SO2 = sulfur dioxide 
PM10 = particulate matter less than 10 microns in diameter 
VOC = volatile organic compounds 

The emissions shown in Table 4.4-2 represent the total emissions over a 1-year period from 60,770 
bundles of chaff and 40,286 flares over an area spanning 6,247,680 acres (9,762 square miles).  The 
estimated increase in PM10 emissions of 3.3 tons per year is comparable to the total emissions of 
PM10 from stationary sources at Cannon AFB, which was reported to be 3.7 tons per year (Air Force 
1998), and approximately 22 percent of the total PM10 emissions from the F-16 aircraft that are 
flying the sorties.  The PM10 emissions from chaff and flare usage shown in Table 4.4-2 are less than 
0.02 percent of the total PM10 emissions from stationary sources in New Mexico, which USEPA 
reported as 16,895 tons per year for calendar year 1997 (USEPA 1997).   

Because flares released at a minimum of 2,000 feet AGL are the primary source of PM10 increases, it 
is likely that, due to the frequent high winds in eastern New Mexico, these emissions would be 
distributed rapidly over a wide area and result in insignificant changes in the ambient air quality.  
Potential impacts to visibility are expected to be short term and limited in area prior to the rapid 
dispersion of the material, and are not expected to adversely impact any of the PSD Class I areas in 
the region. 

4.4.3.2 ALTERNATIVE B 
Emissions from chaff and flare usage under Alternative B were calculated using the same emission 
factors and assumptions as were used to calculate chaff and flare emissions under baseline 
conditions.  Chaff and flare usage in the Melrose AFR is unchanged in Alternative B compared to 
the baseline.  No chaff or flare usage would be added to current aircraft activities in VRs-100/125 
under Alternative B.  The chaff that, under Alternative A, would be released in VRs-100/125 would, 
under Alternative B, be released in the Pecos MOA/ATCAA, Taiban MOA, and the Sumner 
ATCAA instead.   

Table 4.4-3 shows the estimated emissions, in tons per year, from chaff and flare use under 
Alternative B.  Under Alternative B, pilots would use the same type of training chaff and flares as 
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under baseline conditions.  The table also indicates the differences for each criteria pollutant 
between the emissions under Alternative B and those under baseline conditions. 

Table 4.4-3.  Proposed RR-188 Chaff and M-206 Flare Emissions – Alternative B 

ANNUAL EMISSIONS (TONS/YR) 

Airspace CO NO2 SO2 PM10 VOC 

Pecos/Taiban MOA & Sumner ATCAA 

RR-188 Chaff - - - <0.01 - 

M-206 Flare 0.05 0.02 0.01 3.27 <0.01 

Melrose AFR (R-5104/5105) 

RR-188 Chaff - - - <0.01 - 

M-206 Flare <0.01 <0.01 <0.01 0.22 <0.01 

TOTAL 0.05 0.02 0.01 3.49 <0.01 

Change from Baseline 0.05 0.02 0.01 3.27 <0.01 

 
The emissions shown in Table 4.4-3 for chaff and flare usage under Alternative B are the same as 
those reported in Table 4.4-1 for Alternative A.  These emissions represent the total emissions over 
a 1-year period from chaff and flare usage over the entire ROI, and are approximately 22 percent of 
the PM10 emissions from the F-16 aircraft that are flying the sorties, and less than 0.02 percent of the 
total PM10 emissions in New Mexico during the same year (USEPA 2001).  It is likely that, due to 
the frequent high winds in eastern New Mexico, these emissions would be distributed over a wide 
area and result in insignificant changes in the ambient air quality.  Potential impacts to visibility are 
expected to be short term and limited in area prior to the rapid dispersion of the pollutants, and are 
not expected to adversely impact any of the PSD Class I areas in the region. 

4.4.3.3 ALTERNATIVE C:  (NO ACTION) 
Under the No Action alternative, the current chaff and flare usage activities in the Melrose AFR 
would continue unchanged and no chaff and flare usage would occur in the Pecos MOA/ATCAA, 
Taiban MOA, Sumner ATCAA, portions of R-5104/5105, or VRs-100/125.  Air emissions would 
be identical to those of the baseline conditions. 

4.5 PHYSICAL RESOURCES 
4.5.1 Methodology 
Impacts to physical resources stem from the release and breakdown of residual components of chaff 
and flares.  If the chemical breakdown of chaff and flares do not result in toxic concentrations 
within the environment, then the impact is considered insignificant. 

The physical resources impacts associated with the deployment of chaff and flares on Melrose AFR, 
R-5104/5105, Taiban MOA, Pecos MOA/ATCAA, and Sumner ATCAA will be addressed 
collectively with the physical resources impacts on VRs-100/125.   

4.5.2 Issues and Concerns 
Through the Air Force’s public involvement program, several issues and concerns regarding physical 
resources have been identified.  These include concern over the impacts of chaff on soil chemistry, 
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and leaching of chemicals associated with chaff into livestock water impoundments, open tanks, and 
the groundwater column itself. 

4.5.3 Impacts 
4.5.3.1 ALTERNATIVE A:  (PREFERRED) 
Soils.  A study of chaff and flare residue in the environment was conducted at two ranges, Nellis 
Range in Nevada and Townsend Range in Georgia, where chaff and flares have been heavily used 
for many years (Air Force 1997a).  Results from Nellis are useful in evaluating potential impacts 
from this proposed action because of the similarity in climate, soil type, and soil chemistry.   

At Nellis, 103 soil and sediment samples were collected in locations that were representative of the 
geomorphologic variation found in an arid environment.  These locations included the ridgeline, 
bajada, basin floor, and drainage bottom.  These geomorphic areas are also characteristic of the land 
under the airspaces in New Mexico.  At Nellis, specific sample locations included the range itself, 
where chaff use is relatively heavy, and under the Desert MOA, where chaff use is less concentrated.  
Generally, sampling transects were established with six to eight samples taken systematically along 
each transect at intervals ranging from 20 to 100 meters in length.  Once obtained, the soil samples 
were analyzed using several methods including visual inspection, magnification with a hand lens to 
determine the presence of chaff fibers, and scanning with an electron microscope to determine the 
extent of breakdown of the chaff covering (Air Force 1997a).     

Of the 103 samples obtained at Nellis, silica fiber chaff (the type used for this proposed action) was 
recovered from 57 samples.  Concentrations of silica fiber chaff within the soil ranged from 0.02 
milligram (mg)/kilogram (kg) to 251 mg/kg, with most of the samples containing less than 0.5 
mg/kg.  The majority of detections were in samples taken from the range areas.  Distribution of 
chaff occurs over a wide area due to the various altitudes of chaff deployment, aircraft speed, and 
wind speed.  To put this in the context of the proposed action, if 60,770 chaff bundles were 
deployed over the entire airspace throughout the course of a year, approximately 0.27 grams of 
elemental aluminum (Al) per acre per year and 0.96 grams of silicon dioxide (SiO2) per acre per year 
would be deposited.  At this rate of deposition, it would take approximately 35 years for the mass of 
a single aluminum soda can to accumulate on one acre of land.  Over the course of one year’s time, 
trace elements associated with the aluminum chaff coating (including copper, manganese, 
magnesium, zinc, vanadium, and titanium) would account for no more than 0.0008 grams per acre 
per element.  The concentration of trace elements present within a chaff bundle are less than 0.05 
percent by weight and are therefore considered insignificant.  The silica present in chaff is chemically 
the same as sand and is therefore inert. 

The Nellis study also determined that the pH of the soil significantly affects the stability of the 
aluminum coating and its likelihood to dissociate in an aqueous environment.  Aluminum solubility 
is highest in solutions with a pH less than 5.0 or more than 8.5.  According to the Natural Resources 
Conservation Service, formerly known as the Soil Conservation Service, soil surveys for this region 
of New Mexico, the soil pH ranges from 6.6 to 8.4 and is largely characterized as neutral to alkaline.  
In rare instances where soil pH may exceed 8.4, it is unlikely that the aluminum present in the soil 
due to chaff deposition would solubilize given the typically arid environment and resultant lack of 
sufficient water (Air Force 1997a).  

The potential for chaff to adversely affect soil chemistry is dependent upon the quantity of material 
deposited in a given area, the stability of the chaff material, and the chemical composition of the 
receiving soil.  Given the exceedingly low concentrations of expected chaff deposition, coupled with 
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the non-reactive, arid, alkaline environment in which it would be deposited, the proposed action will 
not bring about a discernible change in the soil chemistry. 

Flare use under the proposed action would result in the statistical deposition of 4.5 grams of inert 
magnesium oxide per acre of soil per year.  Magnesium is a naturally occurring material comprising 
approximately 2.2 percent of the Earth’s crust.  It and its compounds are significant constituents of 
native soils in the region and effects of its deposition are therefore benign.   

The end caps for both chaff and flares are composed of plastic material.  This material will exist in 
the environment for many years.  The plastic materials are chemically inert and non-toxic to the 
environment.  It is expected that the end caps will become buried with blown dust in the local 
environment. 

Surface Water.  Results from visual surveys conducted at Nellis and Townsend Ranges indicated 
that chaff did not accumulate on water surfaces other than that which had been dropped within the 
past 24-hour period.  Once deposited in a water body, chaff begins to sink or break apart.  In highly 
acidic and highly alkaline aqueous environments (rarely encountered in natural surface waters), 
erosion of the aluminum chaff coating is more rapid.  Laboratory analyses have determined that for 
aluminum toxicity to be achieved, a chaff-to-water ratio of 1:20 would be required.  Given the 
exceedingly low chaff per acre concentration described above in Soils, the concentration of 
aluminum and trace elements due to chaff deposition is not a concern in aquatic environments 
(including livestock impoundments and open water tanks) and no effect is expected under the 
airspace in question.  Furthermore, if an un-dispersed bundle of chaff were to deposit within a 
surface water body or artificial impoundment (water tank or stock pond), the resulting concentration 
of aluminum and trace elements would most likely produce no measurable effect (Air Force 1997a).   

There is limited information on the effects of unignited flares on surface water bodies.  However, it 
is unlikely that the deposition of a flare within a surface water body or artificial impoundment would 
have any adverse effects, particularly given the very low probability that such an event would occur 
(see section 4.6.2).  Magnesium, the primary component of flares, is not considered toxic and is an 
unregulated material. 

Groundwater.  Neither chemical nor physical effects are expected to occur to drinking water 
sources from the deployment of chaff.  The only mechanism for groundwater contamination is 
through the infiltration of contaminated surface water through the parent material overlying the 
aquifers.  However, given the extremely low concentration of chemicals released from chaff coupled 
with the natural filtering mechanism provided by the soils overlying the aquifers, no detectable effect 
is expected.   

4.5.3.2 ALTERNATIVE B 
Alternatives A and B are similar in the increased amount of chaff bundles released annually (56,067 
bundles).  However, the area under which the chaff is released is smaller for Alternative B.  As a 
result, the density of deposited chaff (in grams per acre per year) under this alternative would be 
greater than Alternative A.  Despite the increased density, actual deposition of chaff would remain 
very low at 0.3 grams per acre per year of aluminum and 1.05 grams per acre per year of silicon 
dioxide.  Potential impacts to physical resources under Alternative B are similar to those under 
Alternative A and can be considered very minimal. 
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4.5.3.3 ALTERNATIVE C:  (NO ACTION) 
Under the No Action alternative chaff and flares would continue to be dropped on Melrose AFR.  
Physical resources as a result of this use would remain the same as identified in Chapter 3.   

4.6 BIOLOGICAL RESOURCES 
4.6.1 Methodology 
This section evaluates the potential for impacts to biological resources under the proposed and no 
action alternatives.  Although common mechanisms of potential effects are shared by all living 
resources, different criteria are used for evaluating impacts to humans and other living resources.  
Each of these criteria is described below. 

Determination of the significance of potential impacts to non-human living resources (e.g., habitat, 
wildlife, livestock; see section 3.6.1 for definition) is based on (1) the importance (i.e., legal, 
commercial, recreational, ecological, or scientific) of the resource; (2) the proportion of the resource 
that would be affected relative to its occurrence in the region; (3) the sensitivity of the resource to 
proposed activities; and (4) the duration of ecological ramifications.  Because of the broad area 
considered under the proposed action and alternatives, a habitat perspective will provide an 
overriding framework for analysis of general classes of effects.  Impacts to resources are significant 
if species or habitats of high concern are adversely affected over relatively large areas or disturbances 
cause reductions in population size or distribution of a species of high concern. 

Impacts to humans (biological or health related) will be termed not significant if no measurable risk to 
human health would occur.  Impacts would be considered significant if measurable effects on health 
would occur or if a statistically detectable increased risk to human health would occur. 

4.6.2 Issues and Concerns 
General issues and concerns related to chaff use under the proposed action are associated with both 
the physical and chemical aspects of chaff material.  Relevant physical aspects would include those 
related to chaff filament shape and size, mechanical breakdown patterns, behavior of chaff 
fragments in aquatic environments, potential for transport (both aerial and fluvitile), and the ultimate 
fate of fragments in natural environments.  Relevant chemical aspects would include those related to 
chemical content and the environmental chemistry of constituent materials.  Issues and concerns 
related to flare use under the proposed action are associated primarily with fire risk and fire 
frequency changes on arid rangelands.  Fire risk is discussed under Safety (section 4.2).  Discussion 
of these aspects and their potential impacts are discussed within the framework of specific issues.  
These specific issues have been identified by specific Department of Defense (DoD) research (Air 
Force 1997a; Cook 2001), General Accounting Office review (United States General Accounting 
Office 1998), independent review (Spargo 1999), resource agency instruction, and public concern 
and perception. 

Biodegradable chaff is under development.  However, the environmental effects of this material are 
unknown, and current DoD efforts fall short of demonstrating beneficial biodegradability, ultimate 
fate, and environmental effects. 

Confined aquatic habitats.  Impacts to confined aquatic habitats would be related to the physical 
presence of chaff fibers and their potential for accumulation in small isolated water bodies or 
wetland areas.  Physical presence of chaff fragments in aqueous systems could also result in chemical 
activity of chaff constituents in the appropriate chemical settings (extreme pH). Additional impacts 
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may be related to the presence of unburned flare material (magnesium pellets) in small aquatic 
bodies. 

Wetland areas comprise a small percentage (<2) of the area to be exposed to chaff release under 
Alternative A, which would affect the greatest area.  The majority of the area of effect comprises 
relatively flat, arid  rangeland with few permanent drainages.  Most wetlands and water bodies are 
associated with the Pecos River Valley.  Because chaff would be broadly distributed with low density 
in any one area, it is unlikely that chaff would be detectable or significantly accumulate within 
confined water bodies.  The probability of the relatively short, Neofat-coated RR-188 fibers forming 
substantial wads is extremely low.  Chaff (i.e., angel hair chaff) is specifically engineered not to 
clump but rather to bloom into a diffuse cloud upon release.  However, it is possible for small (a few 
milligrams), interlocked aggregations of fibers to fall en masse to earth.  The probability of a 
theoretical clump then settling in an aquatic environment would also be low.  There would be little 
opportunity for dabbling waterfowl or other bottom feeding wildlife to encounter or gather chaff 
fragments.  Given the small amount of diffuse or aggregate chaff material that could possibly reach 
water bodies and the mild pH (neither excessively acid nor excessively alkaline) in regional water 
bodies, water chemistry would not be expected to be affected. 

A variety of organisms such as golden algae, diatoms, and sponges in freshwater systems produce 
silica structures.  These structures provide support and protection and include glass-like silica shells, 
rods, scales, and spicules.  They are natural components of aquatic bodies occurring within intact 
organisms in the water column and as part of decaying organic debris.  Many are similar in size and 
shape to chaff core material fragments.  Livestock and other animals regularly encounter, ingest, and 
process these structures.  The small fibers used in training chaff would be expected to be processed 
by livestock in a similar manner.   

The probability of an intact dud flare leaving an aircraft during training is exceedingly low (less than 
1 percent).  The probability of this intact flare then being deposited in an aquatic system is even 
smaller.  The product of these probabilities is the likelihood of an intact flare being released and 
falling into a wetland, small water body, reservoir, lake, or river.  Such an event is improbable, but 
not impossible.  Such an event would result in the presence of a 196-gram pellet of metallic 
magnesium and its wrapping tape in an aquatic system.  Magnesium is a naturally occurring material 
comprising approximately 2.2 percent of the earth’s crust.  It and its compounds are significant 
constituents of soils in the region and ground water buffering systems (see section 3.5.2).  No effect 
on water quality would be expected.   

Inhalation of chaff filaments.  Potential for effects related to the inhalation of intact chaff 
filaments or fragments by livestock or wildlife (or human) receptors is related to two factors:  (1) the 
probability of inhalation opportunities occurring; and (2) potential for inhalation, given an 
opportunity, and the result of the introduction of chaff into animal respiratory systems.  Based on 
calculations of the application rate of chaff under the proposed action and alternatives, the 
probability of an individual animal (livestock or wildlife) or person encountering single filaments or 
fragments of chaff or groups of filaments is highly unlikely.  Annual rates of application would 
amount to less than 1.71 grams of chaff per acre per year.  Statistically, this would amount to 
approximately 5 individual fibers per square yard.   

Much of the work done on the effects of respiring chaff-sized fragments of siliceous material has 
been done on humans.  As a representative organism, humans are midway between large herbivores, 
such as cattle, and small terrestrial animals such as rodents.  Research has shown that, for humans, 
the upper respiratory pathway is very effective at catching particles as they enter the airway 
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(Carpenter n.d.).  Large particles are trapped and expelled.  Because chaff is primarily composed of a 
non-crystalline structure, fragmentation occurs in planes perpendicular to its long axis (like breaking 
strands of spaghetti) resulting in no terminal fragments less than 25 microns in diameter.  Particles 
that are respirable have diameters that are less than or equal to 10 microns (USEPA 1997).  
Penetration of deep respiratory areas is related to specific length-to-width ratios and sizes of 
particles.  The tiny number of fibers that could be inhaled because they are of respirable size or have 
degraded to such size are insufficient to produce disease (Spargo 1999).  Airborne chaff fibers have 
never been found to be the cause of any disease or any outbreak of symptoms in humans (Spargo 
1999).  Intact chaff filaments are too large and fragments do not have the appropriate fragmentation 
properties for pathogenic effects to respiratory tissue of wildlife, livestock, or humans.          

Mobilization of aluminum in soils and subsequent uptake by plants.  For discussion of the 
activity of aluminum in soils see Physical Resources, section 3.5.  Application of chaff at rates 
described under the proposed action and alternative would not result in a statistically significant 
increase in elemental aluminum in soils within the area of potential effect.  On average, crust 
material, such as soils, are approximately 8 percent aluminum by weight.  The proposed action, 
under its most conservative estimates, would result in the application of 0.27 grams of elemental 
aluminum per acre per year.  Under current local conditions of soil pH (neutral to alkaline), mobility 
of this aluminum would not be expected to occur.  It would likely remain inactive in an elemental 
state and not represent a significant intrusion into current soil aluminum compounds equilibria.  
Uptake by plants in natural communities or agricultural settings would not be expected to occur.  
No additional aluminum would enter the food chain or affect plant growth or calcium uptake under 
the action alternatives.  

Toxicity of compounds and trace elements found in chaff and flare constituents.  Defensive 
training under the proposed action and alternative would result in the application of some 
substances with biological activity or potential toxicity.  However, these chemicals would be 
deposited in the environment at rates that are not only sub-toxic but also undetectable.  Many of 
these chemicals are present as statistical contaminants (impurities associated with the manufacturing 
process) in amounts less than one percent by weight (two to three orders of magnitude less than 
major chemical constituents (see Appendix A for chaff and Appendix B for flares).  Most are already 
present in natural environments at detectable concentrations.  The application of major chaff and 
flare chemical constituents (aluminum, silicon dioxide, magnesium oxide ash) would certainly be 
undetectable across the area of potential effect.  The amount of magnesium dispersed from flares (as 
the combustion product magnesium oxide) is too small to result in exposure levels that would be 
associated with acute exposure (Air Force 1997a; see section 4.4.3, Air Quality).  Flare use under the 
proposed action would result in no pathways of potential exposure to flare-associated magnesium 
oxide.  Magnesium oxide is an insoluble compound that is poorly absorbed by the body.  It takes the 
form of a white powder or dust, similar to the white residue associated with Fourth of July sparklers.  
Ingestion of massive amounts (2 to 4 grams) of the material can cause some discomfort and 
increased bowel activity; it is widely marketed as an oral laxative.  No lethal dose for humans or 
animals has been established; it is not a federally regulated pollutant and is not considered an 
environmental hazard.  In confined workplace areas, Occupational Safety and Health Administration 
sets permissible exposure limits for industry at 10 milligrams per cubic meter of air for respiratory 
irritation.  Flare use under the proposed action would result in the statistical deposition of 4.5 grams 
of inert magnesium oxide per acre of soil per year.   

Previous studies have been conducted to address ingestion effects of chaff on animals.  Cattle and 
goats apparently avoided eating clumps of chaff placed in their feed.  Calves fed chaff in dry meal 
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consumed the chaff only when it was mixed with molasses and thoroughly mixed into the meal 
(Barrett and Mackay 1972).  

Fire potential.  Release of defensive flares is not expected to affect the potential for fire.  The 
deployment of defensive flares above 2,000 feet AGL is expected to result in complete combustion 
of the magnesium pellets more than 1,500 feet above the ground.  Any materials, such as end caps, 
that would reach the ground would not have the ability to cause a fire.  Non-functional dud flares 
that are released would result in an intact flare landing on the ground.  The intact flare would consist 
of a tape-wrapped pellet of gray metal (magnesium).  Magnesium in this massive form is, thermally, 
quite stable with ignition requiring furnace heat at a temperature of 1,202 degrees Fahrenheit.  
Nevertheless, any additional potential for fire is of concern for both native species and livestock.  
Most native species of the high plains have adapted to lightning and man-made fires that regularly 
sweep through the area.  Although the potential for fires is not expected to increase as a result of the 
deployment of flares, the accidental deployment at too low an altitude could result in a fire.  Based 
on similarity of habitat types and climate, the intrinsic potential for fire in habitats under affected 
airspace are presumed to be similar to Melrose AFR.  Melrose AFR has supported flare use for over 
17 years.  The single recorded incident of a flare-caused fire on Melrose AFR (under a much more 
intense and less restrictive training regime than the proposed action) would have affected native 
species much as a lightning-caused fire would.  

4.6.3 Impacts 
4.6.3.1 ALTERNATIVE A:  (PREFERRED)  
Because of the minute amount of chaff per unit area dispensed, the benign nature of chaff 
constituent materials (aluminum and amorphous aluminosilicate), and the apparent rapid mechanical 
breakdown rate of chaff filaments in natural environments (Cook 2001), effects on biological 
resources from chaff use under Alternative A would not be biologically significant and would likely 
be undetectable.  Impacts of chaff use to wetland habitats, special status species, or habitats at the 
community or ecoregional level would not be expected to occur.  Overall impacts to natural living 
resources are expected to be negligible.   

Impacts from chaff to human related living resources, including humans and their associated 
livestock and agricultural plants would be similar to those described for natural systems.  No toxic 
effects would be expected; neither would mechanical irritation of the respiratory system or 
pathogenic inhalation risk.  Changes in natural uptake rates of aluminum or competitive inhibition 
of calcium metabolism by aluminum in plant tissues would not occur.  Biological impacts to the 
human environment would be negligible.  Impacts to human health would be expected to be non-
significant. 

Historically, there have been very few flare-caused fires on Melrose AFR.  Under this alternative, the 
potential for flare-caused fires is not expected to increase.  Several factors reduce the likelihood of a 
flare-caused fire and environmental impacts from a fire:  (1) the operational altitude restrictions on 
the release of flares, (2) the restrictions of any flare use during high fire conditions, (3) the 
adaptations of species to other grassland fires, and (4) the provisions for supporting suppression for 
all fires. 

Fires from all sources (natural and human caused) are a regular constituent of the natural 
environment.  The frequency of these fires is not expected to change as a result of flare use.  
However, should a fire occur from any source, Cannon AFB has in place a rapid response capability 
that could assist.  This was demonstrated recently when Cannon AFB closed the flightline and sent 
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all available base capabilities to support local fire suppression in a fire related to rail operations west 
of the base.   

When fires occur, they can result in substantial short-term damage to vegetation, rangeland 
infrastructure such as fencing, and species unable to avoid the grassland fires.  The vegetation and 
species have demonstrated the ability to recover from infrequent fires.  In addition, any damage 
from a fire that could be traced to a flare would be handled in accordance with the Air Force 
procedures for damage claims. 

Consequences to biological species from chaff or flare residual components are likewise not 
anticipated.  In over 15 years of concurrent deployment of chaff and flares and ranching operations 
on and immediately adjacent to the Melrose AFR, there are no reported cases where ranchers have 
experienced a loss as a result of an inquisitive calf or any other animals ingesting a chaff or flare end 
cap or being injured by a chaff bundle or flare. 

4.6.3.2 ALTERNATIVE B 
Alternatives A and B involve release of 56,067 chaff bundles outside Melrose AFR.  Because the 
same amount of chaff would be released in a smaller area in Alternative B, density of deposited chaff 
under this alternative would be greater than under Alternative A.  Croplands, pastures, and 
rangelands are represented in similar proportions under affected airspace for both alternatives.  
Actual deposition of chaff material would remain small, 0.3 gram per acre per year of aluminum and 
1.05 grams of silicon dioxide per acre per year.  Impacts from Alternative B would be similar to 
Alternative A.  The same flare usage would occur under Alternatives A and B.  The consequences 
would be the same as those described for Alternative A. 

4.6.3.3 ALTERNATIVE C:  (NO ACTION) 
Under the No Action alternative, chaff and flare use would continue at Melrose AFR but would not 
be expanded across broader airspace.  Wildlife, habitats, livestock, crops, and humans within the 
Melrose AFR would continue to experience release of defensive chaff and flare materials as they 
have for the past 30 years. 

4.7 CULTURAL RESOURCES 
4.7.1 Methodology 
A number of federal regulations and guidelines have been established for the management of 
cultural resources.  Section 106 of the National Historic Preservation Act, as amended, empowers 
the Advisory Council on Historic Preservation to comment on federally initiated, licensed, or 
permitted projects affecting cultural sites listed or eligible for inclusion on the National Register of 
Historic Places (NRHP).  Significance evaluation is the process by which resources are assessed 
relative to NRHP significance criteria for scientific or historic research, for the general public, and 
for traditional cultural groups.  Those cultural resources determined to be significant are protected 
under the National Historic Preservation Act.  Executive Order (EO) 13084, Consultation and 
Coordination with Indian Tribal Governments requires that federal agencies have an effective process to 
permit elected officials and other representatives of Indian tribal governments to provide 
meaningful and timely input in the development of regulatory policies on matters that significantly 
or uniquely affect their communities.  DoD American Indian and Alaska Native Policy provides 
guidance for interacting and working with federally-recognized American Indian governments.  
DoD policy requires that installations provide timely notice to, and consult with, tribal governments 
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prior to taking any actions that may have the potential to significantly affect protected tribal 
resources, tribal rights, or Indian lands.   

Analysis of potential impacts to cultural resources for the proposed action considers direct impacts 
that may occur by physically altering, damaging, or destroying all or part of a resource; altering 
characteristics of the surrounding environment that contribute to the resource’s significance; 
introducing visual or audible elements that are out of character with the property or alter its setting; 
or neglecting the resource to the extent that it deteriorates or is destroyed.  Direct impacts can be 
assessed by identifying the types and locations of proposed activity and determining the exact 
location of cultural resources that could be affected.   

4.7.2 Issues and Concerns 
According to an Air Combat Command study on chaff and flares (Air Force 1997a), there is little 
potential for chaff to have physical or chemical effects on cultural resources.  Chaff strands are 
broken down by natural forces, which render the strands difficult to detect in the surrounding 
environment (Air Force 1997a).  Because of the breakdown of the chaff fibers and the wide 
dispersion of chaff, it is unlikely that chaff residual components such as end caps would accumulate 
in sufficient quantities to impair the appreciation or use of cultural resources or Native American 
traditional areas through visual or littering effects.   

Potential concerns regarding flare use include fire risk and aesthetic issues.  Existing procedures 
require deployment of flares above altitudes that ensure a complete burnout of flares before they 
contact the ground.  Under the proposed action, Cannon AFB regulations prohibit release of flares 
below 2,000 feet AGL (refer to section 4.2).  However, potential inadvertent releases of flares could 
result in fires under certain conditions.  Cultural resources can be damaged by fire, smoke, fire 
suppression, or fire rehabilitation actions.  Potential fire-related damage to cultural resources would 
be minimized using existing procedures to control fire risk.  In small quantities, flare residual 
components do not alter landscape conditions and have little effect on the overall aesthetic quality 
of cultural resources (Air Force 1994b).  Section 4.8, Land Use, provides additional consideration of 
landscape issues. 

4.7.3 Impacts 
4.7.3.1 ALTERNATIVE A:  (PREFERRED) 
The preferred alternative assesses MOA and ATCAA airspace for defensive training including chaff 
and flare use.  The northern portion of the MTRs (VRs-100/125) are assessed for chaff use only.  
Total area of chaff use would consist of airspace above 6,247,500 acres.  Of that area, 2,931,896 
acres would also include flare use.  Chaff and flare use over Melrose AFR would continue as it is 
presently conducted. 

Special Use Airspace.  No impacts to cultural resources under special use airspace are expected.  
Chaff and flare use generally is not considered to have the potential to affect these resources, either 
chemically or from an aesthetic perspective (Air Force 1997a).  They tend to be widely dispersed 
when used within MOAs (Air Force 1997a), reducing the potential for encountering residual 
components (i.e., plastic end caps) in association with cultural resources.  The release of 60,770 chaff 
bundles annually under all airspace (including the MTRs) would result in the deposit of 0.019 plastic 
end cap per acre annually.  Flare use would be limited to special use airspace and would result in the 
deposit of approximately 0.014 end cap per acre annually.  Chaff and flare end caps together would 
total approximately 0.026 end cap per acre annually.  Due to the wide dispersion of chaff and flare 
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end caps, the visual impact is not expected to significantly effect cultural resources.  In addition, 
some of these end caps would eventually be buried by blowing dust.   

No Indian reservations underlie special use airspace (Bureau of Indian Affairs 1998).  A monument 
to the Navajo Long Walk underlies MOA airspace at Fort Sumner.  The Air Force contacted the 
Mescalero Apache, Jicarilla Apache, Comanche, and Navajo people to identify potential concerns 
associated with the proposed action.  The Mescalero Apache Tribe has indicated that chaff and flare 
use will not affect objects, sites, or locations important to their traditional culture or religion (refer to 
Appendix C). 

The Air Force has also contacted the New Mexico Historic Preservation Division (HPD) to identify 
potential cultural resource issues.  Their response to the initial contact is in Appendix C. 

Melrose AFR.  No impacts to cultural resources are expected at Melrose AFR.  Existing chaff and 
flare use has not been known to impact significant cultural resources at the range.  No traditional 
resources have been identified on the range to date.   

Military Training Routes.  No impacts to cultural resources under the project MTRs are expected.  
No Indian reservations underlie the MTRs (Bureau of Indian Affairs 1998).  The potential effects of 
chaff use would be similar to those described for special use airspace.   

4.7.3.2 ALTERNATIVE B 
This alternative assesses the same special use airspace as Alternative A for chaff and flare use, but 
does not include the MTRs (VRs-100/125).  Chaff and flare use over Melrose AFR would continue 
as it is presently conducted.   

Potential effects to cultural resources under Alternative B are essentially the same as those described 
for Alternative A, except that the concentrations of chaff would be greater in the special use airspace 
and slightly more residual components (i.e., plastic end caps) would be deposited under airspace.  
The release of 60,770 chaff bundles and 40,286 flares annually in special use airspace would result in 
the deposit of approximately 0.055 plastic end cap per acre annually, an increase of 0.02 end cap per 
acre over Alternative A.   

Under Alternative B, no flares or chaff would be used in MTR airspace and there would be no 
effects to cultural resources.   

4.7.3.3 ALTERNATIVE C:  (NO ACTION) 
Under the No Action alternative, chaff and flare use over Melrose AFR would continue as it is 
presently conducted.  No impacts to archaeological, architectural, or traditional resources would be 
expected.  Cultural resources on Air Force lands would continue to be managed in compliance with 
federal law and military regulation. 

4.8 LAND USE AND VISUAL RESOURCES 
4.8.1 Methodology 
The methodology to assess impacts on individual land uses required identifying those uses and 
determining the degree to which they would be affected by the use of chaff and flares during 
training missions.  Analysis of visual impacts involves determining the visual sensitivity of an area, 
taking into account social considerations.  Social considerations include the public’s value placed on 
the resource, public awareness of the area, and general community concern for visual resources.  
These social considerations are addressed as visual sensitivity, and are defined as the degree of public 
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interest in a visual resource and concern over adverse changes in the quality of that resource.  Prior 
studies on the impacts of chaff and flares were utilized to assess potential effects on land use and 
visual resources. 

Determination of general land use patterns and land management practices was based on existing 
environmental studies and reports, field visits, and personal communications.  Federal management 
plans and comprehensive plans prepared by local jurisdictions provide general information and a 
regulatory framework for development in the region.  Sensitive land use areas underlying the 
airspace were identified utilizing digitized Geographic Information System maps and databases.   

4.8.2 Issues and Concerns 
Four general areas of concern regarding land use were identified during scoping for this 
environmental assessment (EA) and are listed below: 

• Identifiable residual components from chaff or flares.  This specifically included end caps 
from the chaff or flares and any chaff or flare duds that would land on property used for 
agriculture, including ranching. 

• Effects of the accumulation of chaff fibers on existing, designated or planned use, as well as 
the visual quality of an area.   

• Possible flare-caused fire ignition or fire damage.  Any potential for fires caused by flares 
could effect land use patterns and ownership, and affect the visual quality of an area.  

• Potential effects to property values.   

4.8.3 Impacts 
4.8.3.1 ALTERNATIVE A:  (PREFERRED) 
This alternative assesses MOA and ATCAA airspace for defensive training including flare use from 
2,000 feet AGL to 50,999 feet mean sea level (MSL) and chaff use from 500 feet AGL.  The 
northern portion of VRs-100/125 are assessed for chaff use only.  Chaff and flare use over Melrose 
AFR would continue as it is presently conducted. 

There would be no anticipated change in general land use patterns, land ownership, land 
management plans, and special use areas for the lands underlying the airspace associated with the 
action.  The proposal for the defensive training initiative does not increase the number of sortie-
operations occurring in any of the airspace units.  The release of 60,770 chaff bundles annually 
under all airspace (including the MTRs) would result in the deposit of 0.019 plastic end cap per acre 
annually.  Flare use would be limited to special use airspace and would result in the deposit of 
approximately 0.014 end cap per acre annually.  Chaff and flare end caps together would total 
approximately 0.026 end cap per acre annually or one end cap per 38.5 acres.   

The predominant land use is agriculture.  Potential incidental ingestion of end caps by livestock was 
cited as a concern during scoping.  In the past 15 years of chaff and flare use over rangeland or near 
Melrose AFR, there has been no reported case of a calf or other livestock being impacted by 
ingesting an end cap or other chaff or flare residual components (personal communication, Rogers 
2001).  As presented in the biological resources section, adverse effects to livestock are unlikely.  In 
areas of high visual sensitivity such as state parks, any foreign object could detract from the 
recreation experience.  Although the likelihood of encountering any chaff or flare residual 
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components is low (chaff and flare end caps together would total approximately one end cap per 
38.5 acres annually), if such were found it could result in annoyance to the observer.   

Chaff fibers are rarely discernible from other types of material that may be found in the area (Air 
Force 1997a).  It is unlikely that chaff and its residual components would accumulate in sufficient 
quantities to impact land uses or affect visual resources.  

Potential concerns regarding flare use include fire risk and aesthetic issues.  Existing procedures 
require deployment of flares above altitudes that ensure a complete burnout of flares before they 
contact the ground.  However, potential inadvertent releases of flares could result in fires under 
certain conditions.  Should a fire occur, the effects would be the same as those experienced from a 
lightning or other fire.   

While property values of land under the airspace may be affected by local perceptions of 
environmental issues, the complex interactions of multiple economic and real estate factors make 
the estimation of such effects highly speculative.  Public concerns have been expressed regarding 
potential detrimental effects to property values due to the presence of chaff and flare residual 
components and the fire hazard of flares.  With regard to both chaff and flares, the likelihood of 
adverse impacts associated with these elements is far less than that of impacts from alternate 
sources.  For example, in the northern portions of VRs-100/125 proposed to be limited to the use 
of chaff only, concentrations would be estimated to be approximately 0.14 gram (0.005 ounce) per 
acre per year of chaff.  For flares, an estimated one flare per 73 acres would be dispensed under the 
MOAs, ATCAA, and Restricted Area airspace.  The risk of fire associated with flare use is extremely 
low and virtually indistinguishable compared to other potential sources of fire (e.g., lightning, 
campfire).  Current property values in the region presumably account for existing environmental 
conditions and fire hazard in the region.  In the unlikely incidence of a flare-caused fire, the Air 
Force has established procedures for damage claims reimbursement. 

Melrose AFR.  No impacts to land use and visual resources would occur at Melrose AFR.  Existing 
chaff and flare use by jet aircraft have been part of the land use under the military airspace for nearly 
five decades. 

Special Use Airspace.  Impacts to land uses under the special use airspace are not expected.  Chaff 
and flare use are widely dispersed when used within MOAs (Air Force 1997a), reducing the potential 
for encountering residual components on private residences or within sensitive land use areas.   

Fort Sumner State Monument and a variety of Areas of Critical Environmental Concern (ACECs) 
and Special Recreation Management Areas (SRMAs) underlie the airspace designated for both chaff 
and flare use.  The likelihood of the presence of chaff or flare residual components in these areas of 
public visitation occurring at a level that would disturb scenic quality or diminish the recreation 
experience is remote.  Similarly, the potential for effects resulting in changes in land use, ownership, 
or management practices is negligible. 

To address public concerns regarding dud flares, an Air Force information page (see Appendix F) 
would be made available to local fire departments within the ROI.  This information could support 
the identification of the dud flares and provide measures to inform the Air Force for location of the 
dud flare and proper disposal.  For dud flares, citizens would be encouraged to call Cannon AFB at 
their toll free number 800-446-4595 Ext. 4131.   

Northern Portion of VRs-100/125.  No impacts to land use under the northern portions of VRs-
100/125 are expected.  Although Sumner Lake State Park is located under the MTRs corridor, and it 
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is the only sizable developed recreation facility located within the study area, the potential effects of 
chaff use would be similar to those described for the special use airspace. 

4.8.3.2 ALTERNATIVE B 
This alternative assesses the same MOA, ATCAA, and Restricted Area airspace as Alternative A for 
chaff and flare use, but does not include the MTRs (VRs-100/125).  Potential effects to land use 
under Alternative B are the same as those described for Alternative A, except that the MTRs would 
not be used.  Chaff accumulation rate under this alternative would be 1.87 grams (0.07 ounces) per 
acre per year.  Since flare use under this alternative would be the same as under Alternative A, on 
average, an expected one flare per year would continue to be released over every 73 acres. 

4.8.3.3 ALTERNATIVE C:  (NO ACTION) 
Under the No Action alternative, the proposed action extending chaff and flare use to additional 
airspace would not be implemented.  No impacts to land use or visual resources under that airspace 
would be expected.  The existing use of chaff and flares over Melrose AFR would continue. 

4.9  ENVIRONMENTAL JUSTICE 
4.9.1 Methodology 
In order to assess the potential environmental justice and protection of children impacts of the 
proposed action, an analysis of race, ethnicity, poverty status and age characteristics of populations 
in the New Mexico counties associated with affected airspace was conducted.  These county figures 
were compared to regional and state demographics to determine proportional differences.  Areas 
containing relatively high environmental justice-related populations were given special consideration 
regarding potential impacts in order to address the potential of disproportionately high or adverse 
human health or environmental effects on these communities. 

4.9.2 Issues and Concerns 
The only potential issue that could apply to the protection of children is the remote possibility that a 
child located a dud flare.  No Native American communities or reservations underlie the affected 
airspace.  Potential impacts to traditional resources are discussed in section 4.8, Cultural Resources. 

4.9.3 Impacts 
4.9.3.1 ALTERNATIVE A:  (PREFERRED) 
Minority, low income, and youth populations are not disproportionately represented in the area 
under the airspace proposed for improved training.  The New Mexico Boys Ranch, Inc. will be 
closing its operations at the Hart Youth Ranch in the summer of 2001 due to the ranch’s remote 
location, limited staff, and the number of teens the ranch may accept.  On one occasion, over 10 
years ago, a flare was found just west of the property (personal communication, Kull 2001).  No 
other incidents of flares found by children have been reported at the ranch. 

The proposed action evaluated in this EA would not create significantly adverse environmental or 
health effects.  Consequently, no disproportionately high and adverse human health or 
environmental effects on minority and low-income populations have been identified.  In addition, 
there are no known environmental health or safety risks associated with the proposed action or 
alternatives that may disproportionately affect children.  Given the large geographic area beneath the 
airspace and the less than 1 percent possibility of a flare malfunctioning, and that malfunction 
resulting in a dud reaching the ground, the probability of a dud flare being found is extremely low.  
In the unlikely event of a child finding a dud flare, Cannon AFB would expand the local education 
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program for fire departments to include an Air Force contact to ensure proper handling of a dud 
flare. 

4.9.3.2 ALTERNATIVE B 
This alternative would cover a smaller area than the preferred alternative.  Minority, low income, and 
youth populations are not disproportionately represented in the area under the airspace associated 
with Alternative B.  No disproportionately high or adverse environmental or health effects on 
minority or low-income populations have been identified.  In addition, there are no known 
environmental health or safety risks that may disproportionately affect children. 

4.9.3.3 ALTERNATIVE C:  (NO ACTION) 
Under No Action, activities in the affected airspace would remain unchanged from current 
conditions.  Consequences for the population under the restricted airspace would remain 
unchanged.  No areas under the MOAs, ATCAA, or MTRs would be affected.  Chaff and flare use 
on Melrose AFR would continue. 
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