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FINDING OF NO SIGNIFICANT IMPACT
1.0

NAME OF PROPOSED ACTION

Update and Implementation of the Total Force Training Mission for Visiting Units
(Operation Snowbird, Multi-Service, Foreign Military Sales), Davis-Monthan Air Force
Base, Arizona

2.0

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

The U.S. Air Force (Air Force) proposes to update and implement the Total Force Training
Mission, at Davis-Monthan Air Force Base (DMAFB), Arizona. The implementation of that
program would support a year-round training mission designed to build and maintain the
readiness of military units comprising the Total Force of the Department of Defense (DoD),
so that they are capable of supporting extended combat and other national security
operations, including joint coalition air operations and multi-service activities, all of which
increasingly require greater interoperability. In addition to the Air National Guard (ANG)
operating under its ongoing program known as Operation Snowbird (OSB), DoD Active
and Reserve Units would also participate and coordinate much of the training. Foreign
Military Sales (FMS) units from U.S. allied nations would also participate in the training
mission. The Proposed Action would increase the annual number of sorties flown by
visiting units from the number of sorties (1 ,408) flown in Fiscal Year (FY) 2009.
Three alternatives, including the No Action Alternative, were analyzed in detail in the
environmental assessment (EA). The No Action Alternative, which is considered the
baseline, would allow the Total Force Training activities to continue at the levels and
intensity completed in FY 2009. Under this alternative, up to 1,408 sorties would be flown
annually. U.S. and foreign-ally aircraft would continue to participate in the training events
at levels experienced in 2009.
The Preferred Alternative is for the Air Force to update and implement the Total Force
Training Mission for all visiting units at DMAFB. The 2,326 sorties proposed under this
alternative include the sorties required to deploy and redeploy the units, as well as cargo
support. Although this alternative would increase the annual sorties by 65 percent
(compared to the No Action Alternative), this number of sorties represents approximately 6
percent of the total DMAFB annual operations. A typical deployment would consist of
approximately 150 personnel, four loads of cargo, and 8 to 10 fighter/attack aircraft. A
typical deployment would include 5 to 7 days of receiving and in-processing, a 2-week
flying window, and 3 to 5 days for shipping and out-processing. The primary aircraft
expected to participate would be A-10 and F-16; however, additional U.S. aircraft that
would be expected to participate include, but are not limited to, AV-8, C-130, F-15, F-22,
F/A-18 E/F, MC-12, and MV-22. International aircraft expected to participate would include
EF-2000 Typhoon, F-21 Kfir, GR-4 Tornado, Mirage 2000, and Rafale. Additional
helicopters anticipated to be used under this alternative would include AH-1W, CH-53E,
EC-725, HH-60G, UH-1Y, and UH-60.
Alternative 2 would also allow Total Force Training Missions to continue at DMAFB, but at
a slightly reduced level compared to the Preferred Alternative. Under Alternative 2, FMS
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aircraft would be limited and the total number of annual sorties would be 2, 134. Alternative
2 would result in 9 percent fewer total annual sorties, as compared to the Preferred
Alternative discussed above, but a 52 percent increase compared to the FY 2009 baseline.
The same airspace would be used under each action alternative; types of munitions used
would be similar. These training activities would fit within the capacity of existing airspace
and ranges. No military construction or expansion of military training airspace is proposed.

3.0

SUMMARY OF ENVIRONMENTAL CONSEQUENCES

The EA provides an analysis of potential environmental impacts of the three alternatives
within the region of influence, which includes DMAFB and Pima County. Five resource
areas were evaluated during the preparation of the EA. No impacts were identified
regarding land use, climate, geology, soils, water quality and supply, wetlands, fish and
wildlife populations, transportation, and public services. Insignificant impacts would be
incurred on noise, air quality, socioeconomics (including property values), public health
and safety, and cultural resources, as identified below. The Arizona State Historic
Preservation Office has concurred with the Air Force's determination of no adverse effects
on historic properties, under Section 106 of the National Historic Preservation Act.
Potentially affected Native American Tribes have also concurred with the determination.
Section 106 consultation regarding cultural resources has been completed. The No Action
Alternative would result in no change to existing conditions.
Noise: On average, a less than 100-foot expansion to the 65-decibel (dB) and 70 dB
Day/Night Level (DNL) noise contours would occur for each of the two action alternatives
compared to the No Action Alternative. The increase would occur in areas southeast and
northwest of DMAFB; no residences or other noise-sensitive receptors would be affected
in the areas southeast of DMAFB. However, in areas northwest of DMAFB, 128 additional
residences would be located within the 65-69 dB DNL contour; no additional residences
would be located within the 70-74 dB DNL contour. These expansions in the noise
contours would likely be imperceptible to the residents.
Air Quality: There would be no significant impacts on the region's air quality under any
alternative. Under the Preferred Alternative, annual air emissions from visiting aircraft
would be estimated to be up to 58.49 tons of carbon monoxide and up to 0.20 ton of
particulate matter less than 10 microns, which are the two pollutants of concern in Pima
County. All emissions would be well below de minimis thresholds of 100 tons per year.
Therefore, a Conformity Determination would not be required.
Socioeconomics: No long-term adverse effects on the region's socioeconomic conditions
would be expected. Some short-term benefits would occur during each training event due
to increased expenditures in the local economy. Property values near DMAFB have not
experienced decreases as dramatic as those of other properties in the outlying portions of
the City of Tucson or Pima County, suggesting that existing aircraft operations have not
decreased property values compared to other properties in the local area. Consequently,
property values would not be expected to be adversely affected by the Total Force
Training operations as proposed under any alternative; potential buyers of those properties
that would be included in the 65 dBA DNL contour under either alternative would require
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notification that the property would be located within that noise contour, pursuant to
Arizona Revised Statutes 28-8461. The additional 128 single-family residences and 4
multi-family residences located within the 65-69 dB DNL contour are within the current
notification zone, and therefore no additional requirement would result from
implementation of either alternative. Since no displacement or relocation of houses or
community facilities (e.g., churches, schools, and parks) would occur, no adverse effects
on community cohesion would be expected. There would be no additional
disproportionately high and adverse impacts on minority and low-income populations near
DMAFB compared to those impacts associated with the No Action Alternative. There
would also be no additional disproportional impacts regarding the protection of children.

Public Health and Safety: Public safety risks would not be measurably increased under
either of the action alternatives. The risk factors for F-16 and A-1 0 aircraft, which compose
70 percent of the aircraft participating in the training activities, are extremely low. The Air
Force has supported training of visiting units at DMAFB for over 35 years without a single
major mishap, and this safety record is expected to continue. Compliance with DMAFB
standard flying procedures would further enhance the safety of training events for the
visiting units. Because there would be an imperceptible shift in the 65 dBA DNL contour,
no significant adverse effects on public health would be expected.
Cultural Resources: Under certain circumstances, prehistoric and historic structures are
vulnerable to damage from aircraft overflights, especially supersonic flights. Airspace
restrictions are in place, however, that limit the altitude of overflights and the areas in
which supersonic flights can occur. The U.S. Air Force has determined that the Preferred
Alternative would not adversely affect historic properties. The Arizona State Historic
Preservation Officer and the Native American Tribes that claim cultural affinity have
concurred with this determination; Section 106 consultation has been completed.
4.0

CONCLUSION

Based on the analysis of the EA conducted pursuant to the relevant requirements of the
National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.), the Council
on Environmental Quality (CEQ) NEPA Implementing Regulations (40 CFR § 1508.13 et
seq.) regulations, and Air Force Environmental Impact Analysis Process (EIAP) (32 CFR §
989.15), and after careful review of the potential impacts, I conclude that significant
impacts on the quality of the human or natural environment would not result from either the
proposed action of updating and implementing the Total Force Training Mission at DavisMonthan Air Force Base (the Preferred Alternative), Alternative 2 or the No Action
Alternative. Therefore, a Finding of No Significant Impact (FONSI) is warranted, and an
Environmental Impact Statement is not required for these actions.

Date
Brigadier General, USAF
Director of Installations & Mission Support
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Cover Sheet
Environmental Assessment for the
Update and Implementation of the
Total Force Training Mission for Visiting Units
(Operation Snowbird, Multi-Service, Foreign Military Sales)
Davis-Monthan Air Force Base, Arizona
a. Responsible Agency: United States Air Force (Air Force)
b. Proposals and Actions: The Air Force proposes to update and implement the Total Force
Training Mission at Davis-Monthan Air Force Base (DMAFB), Arizona. The implementation of
that program would support a year-round training mission designed to build and maintain the
readiness of military units composing the Total Force of the Department of Defense (DoD), so
that they are capable of supporting extended combat and other national security operations,
including joint coalition air operations and multi-service activities, all of which increasingly
require greater interoperability. DoD Active and Reserve Units would participate and coordinate
a portion of the training. Foreign Military Sales (FMS) units from U.S. ally Nations would also
participate in the training. Air National Guard (ANG), operating under their ongoing program
known as Operation Snowbird (OSB), would also participate and coordinate a portion of the
training. OSB is a program that is managed by ANG’s 162d Wing (162 WG), Detachment 1
(Det 1). The Preferred Alternative would increase the annual number of sorties from the 1,408
sorties flown in 2009 (i.e., the baseline) to 2,326; this level of activity represents approximately 6
percent of the total airfield operations flown at DMAFB (4,652 visiting unit operations/80,045
total DMAFB operations). One other action alternative is also evaluated that reduces the
number of sorties to 2,134 by limiting the number of sorties flown by FMS aircraft. No military
construction or expansion of military training airspace is proposed.
c. For Additional Information: Telephone inquiries may be made to ACC Public Affairs at
(757) 764-5994 or locally to the DMAFB, 355th Fighter Wing (FW), Public Affairs Office (PAO),
by calling (520) 228-3406. Written inquiries can be submitted to 355th Fighter Wing Public
Affairs, 3405 S. Fifth Street, Suite 1062, Davis-Monthan AFB, Arizona 85707, or via e-mail at
355fw.pa.comment@us.af.mil.
d. Designation: Draft Environmental Assessment (EA)
e. Abstract: This EA has been prepared in accordance with the National Environmental Policy
Act (NEPA). The EA team focused the analysis on the following resources: noise, air quality,
socioeconomics, environmental justice, public safety, and cultural resources. Increases in the
number of sorties would occur under the Preferred Alternative over the baseline year (2009), but
would be similar to historic numbers of sorties in the past decade. Additional off-base land area
would be subjected to Day/Night Average Sound Levels (DNL) greater than 65 decibels (dB)
southeast and northwest of DMAFB; approximately 128 residences would be affected by a slight
change in the 65 dB DNL. No additional residences in the 70 dB DNL contour would be
affected. Air emissions from the additional sorties would be below de minimis thresholds.
Negligible or no impacts regarding socioeconomic conditions, including property values,
employment, and environmental justice would occur. No measurable increase in public health
or safety risks would occur; the Air Force has supported visiting unit training at DMAFB for
decades with no Class A mishaps and this safety record would be expected to be maintained.
No adverse impacts on historic properties would be expected.
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EXECUTIVE SUMMARY
ENVIRONMENTAL ASSESSMENT FOR THE
UPDATE AND IMPLEMENTATION OF THE
TOTAL FORCE TRAINING MISSION FOR VISITING UNITS
(OPERATION SNOWBIRD, MULTI-SERVICE, FOREIGN MILITARY SALES)
DAVIS-MONTHAN AIR FORCE BASE, ARIZONA

Introduction: In accordance with the National Environmental Policy Act of 1969 (NEPA), the
U.S. Air Force (Air Force), Air Combat Command (ACC), and the U.S. Army Corps of
Engineers, Sacramento District, have prepared this revised Environmental Assessment (EA) for
the proposed update and implementation of the Total Force Training Mission at Davis-Monthan
Air Force Base (DMAFB), Arizona.

This revised EA discusses the Proposed Action and

potential environmental effects of the year-round training mission designed to build and maintain
the readiness of Active, Reserve, and Guard units, as well as foreign ally units. The Total Force
Training Mission would involve participation of all Department of Defense (DoD) units (including
Active and Reserve Air Force, U.S. Navy, U.S. Marine Corps, U.S. Army, and National Guard
Bureau [NGB]), as well as Foreign Military Sales (FMS) units from foreign allied nations. NGB
would participate and coordinate a portion of the training through its ongoing Operation
Snowbird (OSB) program.

Background/Setting: OSB is a program that is managed by the Air National Guard’s (ANG)
162d Wing (162 WG), Detachment 1 (Det 1), based at DMAFB. OSB has been in existence
since 1975 and was designed and implemented to allow ANG units from bases located in
northern latitudes (or “northern tier”) to train in optimal weather conditions and vast airspace
over southern Arizona, primarily during the winter months.
training for visiting units to stage from DMAFB.

OSB now provides year-round

These visiting units include U.S. Active,

Reserve, and ANG units, as well as FMS units, to ensure interoperability during overseas
deployment.

ACC prepared a Draft EA for Proposed Update and Implementation of the NGB Training Plan
60-1 in Support of Operation Snowbird at DMAFB and released it for public review in July 2012
(ACC 2012). Since that time, ACC, NGB, and 355th Fighter Wing (355 FW) have reviewed both
the training mission and operations, and determined that the Proposed Action and alternatives
addressed in the Draft EA needed to be clarified, and the name of the document changed to
better reflect the nature of the training expansions. Of particular importance is the fact that
NGB/ANG is responsible only for those units/aircraft that are planned specifically for OSB/Det 1
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continued training missions. Other DoD and FMS units that train at DMAFB do so under the
authority/approval of 355 FW/CC or ACC Headquarters. Thus, ACC has decided to revise the
2012 Draft EA to more accurately describe the visiting unit (i.e., units other than those based at
DMAFB) flight operations that occur at DMAFB and assess their potential impacts.

Preferred Alternative: Under the Preferred Alternative, the Total Force Training Mission would
be updated and implemented at DMAFB. This action would change the annual number of
sorties from the baseline (2009) level of 1,408 to 2,326 involving ANG, DoD, and FMS units. Of
the 2,326 sorties, approximately 1,582 are expected to be flown by NGB aircraft, 348 by DoD
aircraft, and 396 by FMS aircraft. This number of sorties represents approximately 6 percent of
the total number of airfield operations flown out of DMAFB. Typically, approximately 12 training
events would be conducted each year and each event would typically last 14 to 20 days.
However, the number of training events and the duration of each training event could vary each
year. The primary aircraft expected to participate would be F-16 and A-10; however, additional
U.S. aircraft that would be expected to participate include, but are not limited to, F-15, F/A-18
E/F, F-22, MC-12, C-130, AV-8, and MV-22. FMS aircraft expected to participate would include,
but are not limited to, EF-2000 Typhoon, GR-4 Tornado, F-21 Kfir, Mirage 2000, and Rafale.
Helicopters and cargo/support aircraft anticipated to be used under this alternative would
include HH-60G, UH-60, AH-1W, UH-1Y, CH-53E, EC-725, and C-130H. In the event that other
types of aircraft are proposed to be used in these training measures, existing appropriate NEPA
analysis may be required.

Aircraft operations would comply with DMAFB standard flying procedures. Nighttime operations
are generally considered to occur between dusk and dawn; however, some flying activities
would occur between the quiet hours of 10:30 p.m. and 6:00 a.m. to provide realistic training,
such as the use of night vision goggles and other specific training objectives. It is anticipated
that less than 2 percent of the sorties would occur during these hours. Once the training
mission within the assigned airspace is accomplished, aircraft would return to DMAFB for a fullstop landing (i.e., no touch and go’s).

All F-16s associated with the Total Force Training

Mission that are below 10,000 feet above ground level (AGL) and within 30 nautical miles of
DMAFB would be restricted to a maximum airspeed of 350 knots on departure or 300 knots on
recovery (i.e., approaching DMAFB for landing). Other visiting unit aircraft would be restricted
to a maximum 250 knots below 10,000 AGL within 30 nautical miles of DMAFB.

These

restrictions are designed to keep the aircraft as high as possible for as long as practicable. To
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further abate noise during nighttime operations, departures would be toward the southeast and
arriving aircraft would land toward the northwest, to the extent practicable. This action would
concentrate the majority of the air traffic noise southeast of DMAFB and away from the majority
of the population near downtown Tucson.

Whenever the aircraft depart DMAFB with live weapons on board, the departure would be
required to be toward the southeast; aircraft with unexpended live ordnance would land from the
southeast toward the northwest. Aircraft with hung or unsafe live ordnance would not return to
DMAFB; instead, they would be diverted to an alternate recovery location.

Alternative 2. Update and Implement Total Force Training with Limited FMS Aircraft
Under Alternative 2, Total Force Training annual sorties would be implemented at the same
levels described for Alternative 1, except that limited FMS aircraft would participate. That is,
ANG would be allocated 1,582 annual sorties, DoD would be responsible for 348 annual sorties,
and FMS would be limited to 204 annual sorties for a total of 2,134 sorties at DMAFB. Again,
this combination of aircraft could change on any given year. This number of sorties equals
approximately 6 percent of the total annual airfield operations flown at DMAFB.

No Action Alternative:
The No Action Alternative would allow the training activities to continue at the levels and
intensity completed in 2009. Under this alternative, approximately 1,408 sorties would be flown
annually. U.S. and foreign ally aircraft would continue to participate in the training events.

Other Alternatives: Alternatives to relocate the training program to other installations were
posed by several comments during the scoping and public review processes, including the Gila
Bend Auxiliary Air Field, Libby Army Air Field, Luke AFB, and Tucson International Airport (TIA).
None of these locations have the facilities and equipment required to fully support the project
purpose and need. In order to provide the required infrastructure at Gila Bend Auxiliary Field,
Libby Army Airfield, or TIA, substantial capital improvements at these locations would be
required.

The time required to relocate the affected flying missions would cause an

unacceptable break or delay in combat aircrew training for the Total Force training partners.
Luke AFB was not considered as a viable alternative because the additional competition for
runway operations could not be satisfied. Likewise, the additional sorties at TIA would impact
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the normal commercial and general air services. Consequently, the alternative to relocate the
program was eliminated from further consideration.

Environmental Consequences: A slight expansion (average less than 100 feet) to the 65decibel (dB) and 70 dB DNL noise contours would occur for each of the two action alternatives,
compared to the No Action Alternative. The increase would occur in areas southeast and
northwest of DMAFB; no residences or other noise-sensitive receptors would be affected in the
areas southeast of DMAFB. However, 128 additional residences would be included in the 65
dB DNL under the Preferred Alternative; no change in the number of residences within the 70
dB DNL would be expected. These changes in the noise contours would likely be imperceptible
to the residents.

All air emissions would be well below de minimis thresholds, and there would be no significant
impacts on the region’s air quality under any alternative.

No long-term adverse effects on the region’s socioeconomic conditions would be expected.
Some short-term benefits would occur during each training event due to increased expenditures
for auto fuel, rental cars, hotels, and meals.

Property values near DMAFB have not

experienced decreases as dramatic as those of other properties in the outlying portions of the
City of Tucson or Pima County, suggesting that existing aircraft operations have not changed
property values. Consequently, the slight change in noise contours would not be expected to
significantly impact property values.

Since no displacement or relocation of houses or

community facilities (e.g., churches, schools, parks) would occur, no adverse effects on
community cohesion would be expected. There would be no additional disproportionately high
and adverse impacts on minority and low-income populations or children near DMAFB
compared to those impacts associated with the No Action Alternative. In addition, no additional
risks to children would be expected.

Public safety risks would not be measurably impacted under any of the alternatives. The risk
factors for F-16 and A-10 aircraft, which would compose approximately 70 percent of the aircraft
participating in the training activities, are extremely low. Similarly, the Air Force has conducted
training with visiting units at DMAFB for over 35 years without a single major mishap and this
successful safety record is expected to continue. The A-7 aircraft that crashed in 1978 resulting
in a Class A mishap was assigned to the 357th Tactical Fighter Training Squadron and was not
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from a visiting unit. Compliance with DMAFB standard flying procedures, as well as other
standard operating procedures established by the 162 WG Det 1 for OSB, would further
enhance the safety of Total Force Training events. These training activities would fit within the
capacity of existing airspace and ranges and would require scheduling with the appropriate
airspace and range managers.

The slight shift in the 65 dBA DNL contour would not be

expected to result in measurable adverse effects on public health.

There would be no adverse effect on historic properties as a result of implementation of any
alternative.

A summary of the alternatives and their anticipated effects is presented below in Table ES-1.

Table ES-1. Summary of Impacts Associated with Each Alternative
Impacts

#
Sorties

Foreign
Aircraft

Noise

Air
Quality

Socioeconomic
Issues

Environmental
Justice

Safety

Cultural
Resources

No Action

1,408

Yes













Alternative 1

2,326

Yes













Alternative 2

2,134

Yes













Alternative

 = no or negligible effect

Conclusion:

 = minor effect

 = moderate effect

 = major effect

The data presented in the EA documents that the proposed update and

implementation of the Total Force Training Mission at DMAFB would not result in significant
adverse impacts on the area’s human and natural environment.

Therefore, no additional

environmental analysis (i.e., Environmental Impact Statement) is warranted.

DMAFB Total Force Training Mission EA

ES-5

April 2015

THIS PAGE LEFT INTENTIONALLY BLANK

DMAFB Total Force Training Mission EA

ES-6

April 2015

TABLE OF CONTENTS
EXECUTIVE SUMMARY ........................................................................................................ ES-1
1.0

INTRODUCTION AND BACKGROUND........................................................................ 1-1
1.1
1.2
1.3
1.4

2.0

ALTERNATIVES ............................................................................................................ 2-1
2.1
2.2
2.3

2.4

2.5
2.6
3.0

Introduction ......................................................................................................... 1-1
Background ........................................................................................................ 1-1
Purpose and Need ............................................................................................. 1-5
Public Involvement ............................................................................................. 1-5
Selection Standards ........................................................................................... 2-3
No Action Alternative (Continuation of Total Force Training at 2009 Levels) ..... 2-4
Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative) ............................................................................ 2-8
2.3.1 Munitions .............................................................................................. 2-11
2.3.2 Airspace ................................................................................................ 2-11
Alternative 2. Update and Implement Total Force Training with Limited FMS
Aircraft .............................................................................................................. 2-15
2.4.1 Munitions .............................................................................................. 2-15
2.4.2 Airspace ................................................................................................ 2-16
Alternatives Eliminated ..................................................................................... 2-16
Comparative Summary of Alternatives and Impacted Resources .................... 2-17

AFFECTED ENVIRONMENT ........................................................................................ 3-1
3.1
3.2
3.3

3.4
3.5

Noise .................................................................................................................. 3-3
Air Quality ........................................................................................................... 3-9
3.2.1 Affected Environment ............................................................................. 3-9
Socioeconomics and Environmental Justice .................................................... 3-12
3.3.1 Socioeconomics.................................................................................... 3-12
3.3.1.1 Population .............................................................................. 3-12
3.3.1.2 Education ............................................................................... 3-13
3.3.1.3 Housing .................................................................................. 3-14
3.3.1.4 Employment ........................................................................... 3-15
3.3.1.5 Income ................................................................................... 3-16
3.3.2 Property Values .................................................................................... 3-17
3.3.3 Community Cohesion ........................................................................... 3-20
3.3.4 Environmental Justice........................................................................... 3-21
3.3.4.1 Background ............................................................................ 3-21
3.3.4.2 Demographic Analysis ........................................................... 3-21
3.3.4.3 Environmental Justice and Conditions ................................... 3-22
3.3.5 Protection of Children ........................................................................... 3-23
Public Safety and Health .................................................................................. 3-23
Cultural Resources ........................................................................................... 3-27
3.5.1 Prehistoric Context ............................................................................... 3-27
3.5.2 Historic Period ...................................................................................... 3-28
3.5.3 Records Search .................................................................................... 3-29
3.5.4 Off-Base Resources ............................................................................. 3-29

DMAFB Total Force Training Mission EA

i

April 2015

4.0

ENVIRONMENTAL CONSEQUENCES ........................................................................ 4-1
4.1

4.2

4.3

Noise .................................................................................................................. 4-1
4.1.1 No Action Alternative .............................................................................. 4-2
4.1.2 Alternative 1. Update and Implement Total Force Training to Include
FMS Aircraft (Preferred Alternative) ....................................................... 4-2
4.1.3 Alternative 2. Update and Implement Total Force Training with Limited
FMS Aircraft ............................................................................................ 4-8
Air Quality ......................................................................................................... 4-11
4.2.1 Environmental Consequences .............................................................. 4-11
4.2.1.1 No Action Alternative.............................................................. 4-12
4.2.1.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-12
4.2.1.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-13
Socioeconomics and Environmental Justice .................................................... 4-13
4.3.1 Socioeconomics.................................................................................... 4-14
4.3.1.1 No Action Alternative.............................................................. 4-14
4.3.1.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-14
4.3.1.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-15
4.3.2 Property Values .................................................................................... 4-15
4.3.2.1 No Action Alternative.............................................................. 4-15
4.3.2.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-16
4.3.2.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-16
4.3.3 Community Cohesion ........................................................................... 4-16
4.3.3.1 No Action Alternative.............................................................. 4-16
4.3.3.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-16
4.3.3.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-16
4.3.4 Environmental Justice........................................................................... 4-17
4.3.4.1 No Action Alternative.............................................................. 4-19
4.3.4.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-19
4.3.4.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-20
4.3.5 Protection of Children ........................................................................... 4-20
4.3.5.1 No Action Alternative.............................................................. 4-20
4.3.5.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-20
4.3.5.3 Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-20
4.3.6 Public Safety and Health ...................................................................... 4-21
4.3.6.1 No Action Alternative.............................................................. 4-22
4.3.6.2 Alternative 1. Update and Implement Total Force Training to
Include FMS Aircraft (Preferred Alternative) .......................... 4-23

DMAFB Total Force Training Mission EA

ii

April 2015

4.3.6.3

4.4

5.0

Alternative 2. Update and Implement Total Force Training with
Limited FMS Aircraft .............................................................. 4-23
Cultural Resources ........................................................................................... 4-23
4.4.1 Methodology ......................................................................................... 4-23
4.4.2 No Action Alternative ............................................................................ 4-25
4.4.3 Alternative 1. Update and Implement Total Force Training to Include
FMS Aircraft (Preferred Alternative) ..................................................... 4-25
4.4.4 Alternative 2. Update and Implement Total Force Training with Limited
FMS Aircraft .......................................................................................... 4-26

CUMULATIVE IMPACTS AND OTHER ENVIRONMENTAL CONSIDERATIONS ...... 5-1
5.1

5.2

5.3

Past, Present, and Future Activities at or near Davis-Monthan AFB .................. 5-2
5.1.1 Military Projects ...................................................................................... 5-2
5.1.2 Other Federal, State, and Local Actions Surrounding DMAFB............... 5-4
5.1.3 Non-Federal Actions near DMAFB ......................................................... 5-4
Cumulative Effects Analysis ............................................................................... 5-4
5.2.1 Noise ...................................................................................................... 5-5
5.2.2 Air Quality ............................................................................................... 5-5
5.2.3 Socioeconomics and Environmental Justice .......................................... 5-6
5.2.4 Public Safety ........................................................................................... 5-7
5.2.5 Cultural Resources ................................................................................. 5-8
Other Environmental Considerations.................................................................. 5-8
5.3.1 Relationship between Short-Term Uses and Long-Term Productivity .... 5-8
5.3.2 Irreversible and Irretrievable Commitment of Resources ....................... 5-9

6.0

REFERENCES ............................................................................................................... 6-1

7.0

LIST OF PREPARERS .................................................................................................. 7-1

8.0

LIST OF ACRONYMS AND ABBREVIATIONS ............................................................ 8-1
LIST OF FIGURES

Figure 1-1.
Figure 1-2.
Figure 2-1.
Figure 2-2.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.
Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.

Vicinity Map ........................................................................................................ 1-2
DMAFB, Tucson International Airport and Barry M. Goldwater Range (BMGR) 1-4
Location of DMAFB North Ramp and Det 1 Facilities ........................................ 2-9
MTRs, ATCAA, LATNs, and MOAs Used by Visiting Units .............................. 2-14
Public Annoyance from Noise Exposure ............................................................ 3-5
Baseline Noise Contours at DMAFB .................................................................. 3-8
Per Capita Personal Income, 1980-2012 ......................................................... 3-17
Census Tracts Within or Adjacent to 65 dBA Noise Contours.......................... 3-18
Percent Change in Average Property Values by Year (2000 – 2013) .............. 3-19
Percent Change in Average Property Values for Select Time Periods ............ 3-20
Native American Reservations in Southern Arizona......................................... 3-30
Preferred Alternative Noise Contours at DMAFB ............................................... 4-3
Example 1 of Structures Counted within Increased Noise Contour.................... 4-5
Example 2 of Structures Counted with Increased Noise Contour ...................... 4-6
Example 3 of Structures Counted within Increased Noise Contour.................... 4-7
Alternative 2 Noise Contours at DMAFB ............................................................ 4-9

DMAFB Total Force Training Mission EA

iii

April 2015

LIST OF TABLES
Table ES-1.
Table 1-1.
Table 1-2.
Table 1-3.
Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table 2-5.
Table 2-6.
Table 2-7.
Table 2-8.
Table 3-1.
Table 3-2.
Table 3-3.
Table 3-4.
Table 3-5.
Table 3-6.
Table 3-7.
Table 3-8.
Table 3-9.
Table 3-10.
Table 3-11.
Table 3-12.
Table 3-13.
Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5.

Summary of Impacts Associated with Each Alternative .................................... ES-5
Summary of Scoping Comments Received ......................................................... 1-6
Summary of 2012 OSB Draft EA Public Comments ............................................ 1-9
2014 Public Comment Response Matrix............................................................ 1-15
Aircraft Used in Total Force Training FY 2007 through 2013 .............................. 2-6
2009 No Action Alternative Aircraft, Sorties, and ATC Flight Operations ............ 2-7
Typical Number of Sorties and Operations, by Aircraft Type, Expected under the
Preferred Alternative .......................................................................................... 2-10
Annual Training Airspace near DMAFB ............................................................. 2-12
Typical Number of Sorties and Operations, by Aircraft Type, Expected under
Alternative 2 ....................................................................................................... 2-15
Comparison of Desired Facilities and Resources to Alternate Locations .......... 2-16
Summary of Alternatives .................................................................................... 2-17
Summary of Impacts .......................................................................................... 2-18
Representative SEL for Typical Aircraft under Flight Track at Various Altitudes . 3-5
Air Force Land Use Compatibility Guidelines ...................................................... 3-6
Structures and Acreage Off-Base within the 65, 70, and 75 dB DNL Contours ... 3-9
National Ambient Air Quality Standards............................................................. 3-10
Stationary and Mobile Sources Emissions within Air Quality Control Region .... 3-11
Population - Davis-Monthan ROI/Pima County.................................................. 3-12
DMAFB Personnel ............................................................................................. 3-13
ROI/Pima County Housing ................................................................................. 3-14
Labor Force and Employment 2012................................................................... 3-15
Personal, Per Capita, and Household Income ................................................... 3-16
Minority and Low-Income ................................................................................... 3-22
Risk Factors for Visiting Unit Aircraft ................................................................. 3-25
NRHP-Listed Sites and Native American Reservation Lands under DMAFB/OSB
Training Airspace ............................................................................................... 3-31
Number of Off-Base Noise-Sensitive Receptors and Acreage Affected by the No
Action Alternative and the Two Action Alternatives ............................................. 4-8
Annual Air Emissions (Short Tons) Produced by the No Action Alternative ...... 4-12
Annual Air Emissions (Short Tons) Produced by the Preferred Alternative ....... 4-13
Annual Air Emissions (Short Tons) Produced by Alternative 2 .......................... 4-13
Census Tracts in City of Tucson – Environmental Justice Summary Data ........ 4-18
LIST OF APPENDICES

Appendix A.
Appendix B.
Appendix C.
Appendix D.

Public Notices and Comments
Air Quality Calculations
Noise Analysis
Interagency/Intergovernmental Coordination and Consultations

DMAFB Total Force Training Mission EA

iv

April 2015

SECTION 1.0
INTRODUCTION AND BACKGROUND

Environmental Assessment for the Update and Implementation of the
Total Force Training Mission for Visiting Units
(Operation Snowbird, Multi-Service, Foreign Military Sales)
Davis-Monthan Air Force Base, Arizona

1.0

INTRODUCTION AND BACKGROUND

1.1

Introduction

This Environmental Assessment (EA) addresses the potential consequences of the Proposed
Update and Implementation of the Total Force Training Mission for visiting units at DavisMonthan Air Force Base (DMAFB), Arizona (Figure 1-1). The visiting units that train at DMAFB
include various units from the National Guard Bureau (NGB), and Air National Guard (ANG),
Department of Defense (DoD) Active and Reserve forces, and Foreign Military Sales (FMS)
units from foreign allied nations.

NGB units would continue to operate under the ANG’s

Operation Snowbird (OSB) program at the 162d Wing (162 WG), Detachment 1 (Det 1), which
has operated at DMAFB since the late 1970s. The 355th Fighter Wing (355 FW) at DMAFB
hosts DoD Active units that could include units from the U.S. Air Force (Air Force), U.S. Army
(Army), U.S. Navy (Navy), or U.S. Marine Corps (USMC). The 355 FW also hosts FMS units,
as coordinated by Air Combat Command (ACC) International Affairs (IAS) through the 12th Air
Force (12AF).

DMAFB is an ACC-managed base. ANG manages the OSB program for ANG units as a tenant
on DMAFB. However, to meet strategic Total Force goals and missions, 355 FW allows other
DoD and FMS units to use the DMAFB North Ramp to stage aircraft and other assets for
additional training. ACC prepared this EA in accordance with the requirements of the National
Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] 4321-4317), implemented
through the Council on Environmental Quality (CEQ) regulations of 1978 (40 Code of Federal
Regulation [CFR] § 1500-1508), 25 and 32 CFR § 989; and Air Force Instruction (AFI) 32-7061,
The Environmental Impact Analysis Process (EIAP).

1.2

Background

OSB has been in existence since 1975 and was designed and implemented to allow ANG units
from bases located in northern latitudes (or “northern tier”) to train in optimal weather conditions
and vast airspace over southern Arizona, primarily during the winter months. The 355th Tactical
Fighter Wing, the predecessor to the 355 FW, completed an EA, and a Finding of No Significant
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Figure 1-1: Vicinity Map
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Impact (FONSI) was issued in 1978 to address the new activities occurring under OSB at
DMAFB (DMAFB 1978). A fatal crash of an A-7 operated by a 357th Tactical Fighter Training
Squadron pilot in 1978 prompted the Air Force and ANG to reevaluate DMAFB training activities
and the OSB program. The OSB program was reduced by relocating some training units to
other bases. In addition, substituting two A-10 units, which had been deployed to DMAFB in
March 1976, for two A-7 units also reduced the number of participating A-7 units from five to
three (Air Force 1979). Between 1988 and 1992, the majority of the type of aircraft flying in
OSB converted from A-7 and F-4 to F-16 and A-10.

Air Force also prepared two additional EAs in 1995 and 1999, both of which addressed the
proposed construction of facilities at DMAFB in support of OSB. The 1995 EA and associated
Air Force memoranda indicated that the number of NGB units participating in OSB training
events at DMAFB ranged from 13 to 15 annually and that the OSB program was no longer
considered a “wintertime-only” mission. The 1999 EA evaluated the construction of a 120personnel dormitory and a 2,400-square-foot maintenance facility at DMAFB. Another NEPA
document since that time that referenced OSB activities was the Final Environmental
Assessment for the West Coast Combat Search and Rescue (CSAR) Beddown, which was
prepared by ACC in 2002 (hereinafter referred to as the 2002 CSAR EA).

ACC prepared a Draft EA for Proposed Update and Implementation of the NGB Training Plan
60-1 in Support of Operation Snowbird at DMAFB and released it for public review in July 2012
(ACC 2012). Since that time, ACC, NGB, and 355 FW have reviewed the training mission and
operations and determined that the Preferred Alternative addressed in the Draft EA required
further clarification. Of particular importance is the fact that NGB/ANG is responsible only for
those units/aircraft that are planned specifically for OSB training missions. Other DoD and FMS
units that might participate in deployment to DMAFB continue to do so under the
authority/coordination of 355 FW and ACC/IAS, respectively. Thus, ACC has decided to revise
the 2012 Draft EA to more accurately describe the visiting unit flight operations that occur at
DMAFB and assess their potential impacts. It should also be noted that other routine ANG
activities conducted by the 162 WG out of Tucson International Airport (TIA), which is located
approximately 4.7 miles southwest of DMAFB (Figure 1-2), are completely separate from the
actions described herein and, thus, are not discussed in this EA.

DMAFB Total Force Training Mission EA

1-3

April 2015

Coconino County

Mohave County

Navajo County

Yavapai County

Project Location

Sources: Esri, HERE,
DeLorme, USGS, Intermap,
increment P Corp., NRCAN,
La Paz County
Gila County

Phoenix
Maricopa County

Graham County

Pinal County
Yuma County

BMGR

Cabeza Prieta NWR

Tucson
Pima County
Davis-Monthan AFB
Tucson International Airport
Cochise County

Santa Cruz County
Davis-Monthan AFB
Tucson International Airport
BMGR
Cabeza Prieta NWR
Tucson City Limits

0
0

10

20

30

40
Miles

10 20 30 40
Kilometers

Sources: Esri, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO,
NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), and the GIS User Community

Figure 1-2. DMAFB, Tucson International Airport and Barry M. Goldwater Range (BMGR)

1-4

1.3

Purpose and Need

The purpose of the Proposed Action is to build and maintain the readiness and interoperability
of Active, Reserve, and Guard units composing the Total Force deploying to DMAFB, so they
are capable of supporting extended combat, and other national security operations, including
multi-service and joint coalition air operations. The need is to provide training opportunities to
the Total Force at DMAFB, as well as to foreign national units; such training would not only be
valuable to U.S. allies, but would also provide realistic training to U.S. units for times when they
have to deploy overseas and conduct missions with foreign national units. The Air Force, ANG,
and foreign allies of the U.S. have an immediate, real-time need to provide trained air crews to
support air operations in Afghanistan, Africa, and other global locations where American and
allied forces operate in harm’s way. Congressionally proposed reductions in Air Force, Air
Force Reserve, and ANG manpower have effectively increased the demand for fully trained
aircrews within all operational theaters. Delays in providing these trained aircrews would be
unacceptable to combat commanders relying on trained aircrews to execute their ongoing dayto-day missions because they represent unacceptable risk to the lives of other American and
allied forces who depend on their support.

1.4

Public Involvement

The Air Force invited public participation in the NEPA process. Consideration of the views and
information of all interested persons promotes open communication and enables better decision
making.

The Air Force uses a scoping process to inform local, state, tribal, and Federal

agencies of proposed projects. All agencies, organizations, and members of the public having a
potential interest in the Proposed Action, including minority, low-income, disadvantaged, and
Native American groups, were urged to participate in the decision-making process.

Public participation opportunities with respect to the EA, as well as decision making on the
Proposed Action, are guided by 32 CFR Part 989. Although not required, the Air Force held
scoping meetings at three different locations near DMAFB on 27 and 28 September and 19
October 2011. The meetings were intended to inform the public about the purpose of and need
for the action alternatives that are being considered, as well as the NEPA process. Notices of
the meetings were placed in local newspapers and copies of the notices were mailed to Federal,
state, and local governments, as well as to private households surrounding DMAFB. Input from
the public was solicited regarding the proposed action and all alternatives, as well as potential
impacts and mitigation for those impacts. A total of 145 persons attended the three meetings.
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Comments on the Proposed Action and alternatives were accepted at the meetings and via email, fax, and U.S. Postal Service until 15 November 2011. A total of 517 comments were
received, including 76 that suggested that different alternatives should be evaluated. Many of
the comments were related to using a different baseline than what was presented at the public
scoping meetings, as well as noise and safety effects from overflights.

Table 1-1 provides a breakdown of the comments received, excluding those that either
supported or objected to the program. The sections of the EA in which each of these issues is
addressed are identified in this table as well. No scoping comments were received from Federal
agencies.

Of particular importance is the fact that the baseline presented at the scoping

meetings changed, partially because of the number and content of the comments received
during the scoping process from local residents. The baseline presented at the scoping meeting
used the 2002 CSAR EA, which had indirectly included OSB sorties. Subsequently, the Air
Force determined that the number of OSB/DoD/FMS sorties in 2009 more accurately reflects
the baseline conditions, as will be discussed later in Section 2.

Table 1-1. Summary of Scoping Comments Received
Number of Comments

EA Section(s)
Where
Addressed

Private

NGO*

% of Total
Comments
Received

Use a different installation

44

3

9%

2.5

Reroute planes and flight altitude

11

2%

2.3.2

Use a baseline other than 2002

4

1%

1.4; 2.0; 2.2

Expand the program/expand the EA

5

1%

2.2

Use different hours/fly on weekends

3

1%

2.3

No alternatives are acceptable

5

1

1%

NA

72

4

Use a different baseline for analysis

47

4

10%

1.4; 2.0; 2.2

Avoid use of noise averaging/models

36

2

7%

4.1

Critical review of environment/wildlife

13

1

3%

NA

Critical review of property values

40

3

8%

3.3.2; 4.3.2

Health issues relative to noise and stress

47

2

9%

3.1; 4.1

Flights within City of Tucson/safety/crash

55

4

11%

1.2; 2.3.2; 3.4; 4.4

Added pollution/air quality

22

1

4%

3.2; 4.2

Comment Issue

Alternative

Total
Analysis/Evaluation
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Table 1-1, continued

Number of Comments
Comment Issue

EA Section(s)
Where
Addressed

Private

NGO*

% of Total
Comments
Received

68

3

14%

3.1; 3.3.3; 4.1;
4.3.3; 5.2.1

4%

3.1; 3.4; 4.1; 4.4

Noise problem/quality of life
Safety/noise issues of foreign and domestic pilots/aircraft
(substandard)
Economic risk/reduce tourism, pro, cons
Impact on low-income/minority groups, environmental
justice
Update DMAFB Joint Land Use Study and Air-Installation
Compatible Use Zone (AICUZ)
Count jet arrivals, as well as departures and sorties/touch
and go's
DMAFB "mission creep" since 1978

21
23

3

5%

4.3.1.2

14

1

3%

3.3.4; 4.3.4; 5.3.2

3

1

1%

NA

4

1

1%

2.3.2; 4.1

13

1

3%

1.2; 2.1

6

2

2%

NA

412

29

100%

City/Base encroachment
Total
NA = Not Applicable or beyond the scope of the EA
*NGO = non-governmental organization

Copies of the public notices, distribution list, and information provided at the scoping meeting
are contained in Appendix A of the EA.

Summary of Comments Previously Raised on 2012 Draft EA
Since a substantial number of comments were submitted on the draft EA provided for review
and comment on 12 July 2013, the Air Force elected to summarize the substantive comments
received and provide Air Force responses in this section.

The draft EA was released to the public on 31 July 2012 for review, and comments were
accepted until 4 October 2012.

A Notice of Availability (NOA) was published in local

newspapers. Copies of the EA were also distributed to numerous Federal, State, and local
regulatory or resources agencies, public libraries, and the DMAFB website. During the public
comment period, 399 comments were received on the draft EA. Most of the comments (41
percent) expressed concern about the NEPA process, including whether an Environmental
Impact Statement (EIS) was more appropriate, or comments that claimed that the public was
not properly notified. Another 33 percent of the comments raised concerns about the accuracy
of the impact analyses. Table 1-2 categorizes all comments received on the 2012 draft EA and
provides a response to those comments, including sections of the EA where requested
information was incorporated into this revised draft EA.
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Table 1-2. Summary of 2012 OSB Draft EA Public Comments
Category/Comment

Public

NGO

Private
Business

Response

Revision to EA

Alternatives:
The EA needs to address other flight patterns to avoid the residential
areas, the "racetrack" pattern on their approach, and nighttime
flights.

12

The EA needs to address other alternate locations for
implementation of OSB.

26

An alternative that needs to be evaluated is to extend Runway 12 so
that a long landing could be provided, which would eliminate the
racetrack pattern required for steeper approaches.
To reduce noise and safety risks, the Air Force needs to consider
using the corridor over the railroad for approaches from the
northwest.
The EA needs to explore other alternatives (including reduction) to
OSB.

The description of the approach and departure flight paths using Runway 12/30 has been revised for clarification.
This revision includes use of the approach that involves a single loop to the north of DMAFB. The visiting units are
not proposing additional nighttime flights beyond historic levels.

Section 2.1 has been revised to clarify
approach and departure operations.

Section 2.5 discussed the potential to relocate OSB Det 1 to other installations/airfields. The reasons that relocation
was eliminated from further consideration were also presented.

No revision necessary

1

The EA has been revised to address this alternative, although the extension of a runway for DMAFB is beyond the
scope of this EA.

Section 2.5 of the Revised Draft EA has
been revised to address this alternative.

1

The EA has been revised to address this alternative.

Section 2.5 of the Revised Draft EA has
been revised to address this alternative.

2

Proficiency training of U.S. and foreign allied units is essential to the safety of our pilots/aircrew and the security of
our Nation. NGB and USAF currently use simulators to the maximum extent practicable, and the anticipated number
of annual sorties (2,326) does not guarantee that the Total Force would achieve that level of training. The number of
training missions will be dependent upon the need, the ability to schedule units and airspace, and the availability of
funding. For instance, in fiscal year (FY) 2013, less than 400 sorties were flown.

No revision necessary

4

5

Use of wrong baseline or analytical method:
The Air Force changed the sortie baseline from 2002 to 2009 after
the public scoping meetings with no reason or justification for using
the 2009 baseline provided in the EA; the baseline that should be
used is 1978.

The EA needs to include all aircraft in the noise baseline and not use
surrogates for the Osprey, F-22, and other more noisy aircraft.

7

16

6

Based partially on comments from the scoping meetings, USAF agreed that a more recent baseline was prudent for
this analysis. The reasons 2009 was selected as a baseline, as well as the reasons that going back to 1978 is not
practicable or reasonable, are thoroughly discussed in Section 2.0 of the Draft EA.

No revision necessary

8

The existing and most recent noise data (2007) did not include these other aircraft (as indicated in Table 4-2 in the
EA) and there is no certainty that such aircraft would participate in Total Force Training events. With the exception
of the GR 7/9 Harrier and F-15, none of the other aircraft mentioned have participated in the previous 4 years, as
shown in Table 2-1 in the EA. Using the F-16 to model the noise impacts for all training sorties under each
alternative overestimated the noise impacts since the A-10 and the majority of other participating aircraft (e.g., HH60 Pave Hawk, C-141, et al.) would be much quieter than F-16s.

No revision necessary

1

Unmanned aerial vehicles (UAV) and other aircraft that fly in
formation over the residential areas to the northwest of DMAFB need
to be included in the noise analysis.

1

UAVs and formation or pattern flying are not part of Total Force Training addressed in this EA. However, such
aircraft and approaches/departures that occurred in 2007 were captured during the noise data collection for the 2007
Noise Data Study.

No revision necessary

The AICUZ is violated since sorties occur over schools recreational
areas, and multifamily housing.

1

The AICUZ provides guidelines and recommendations to the county and city planners and regulators regarding
development surrounding an airbase. The AICUZ itself has no regulatory authority to control or restrict
development; that authority is within the purview of local county and municipal jurisdictions.

No revision necessary

While SEL obviously would be higher than DNL measurements, DNL is the accepted method for measuring noise
impacts worldwide. The noise contours were developed using established and approved USAF noise models, as
described in the response above, and are an accurate depiction of the DNL expected under each alternative.

No revision necessary

8

6

SEL should be used instead of DNL to provide a true impact of the
noise. The noise contours are inaccurate.

Impact analysis:
The doubling of the number of sorties would have substantial impacts
on noise northwest of DMAFB, as opposed to the analysis presented
in the EA. Only the population within 65-74 dBA contours were
evaluated.
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Table 1-2, continued

Category/Comment

Public

NGO

Private
Business

Response

Revision to EA

The economic impacts are underestimated as the increase in sorties
and noise would certainly affect local businesses, especially the
tourism industry.

16

6

As indicated in Section 4.3.1.2 of the Draft EA, the economy of Pima County and the City of Tucson, including the
tourism business, are affected by the daily activities that occur at DMAFB. These effects could be either beneficial
or adverse, depending upon the location and type of business. The visiting aircraft sorties under the Proposed
Action, however, would represent approximately 6 percent of the total DMAFB airfield operations. In addition,
because the Total Force Training and DMAFB activities occur concurrently, it would be difficult, if not impossible, to
discern a difference in adverse effect on businesses and tourism due to noise between Total Force Training and
routine DMAFB activities.

The property value impacts are underestimated, as there was no
evidence that surveys of real estate agents/brokers and appraisals
had been conducted.

4

4

The property values are based on actual data from tax rolls, which use appraised values. These appraised values
take into consideration recent sales and market values.

The discussion about property values
has been updated in the Revised Draft
EA to reflect current information.

3

Section 4.2 of the 2012 Draft EA presented the emissions associated with OSB. The detailed calculations were
presented in Appendix C of the 2012 Draft EA and have been recalculated in the revised Draft EA. As indicated in
this section, the anticipated emissions would not violate any air quality standards and, in fact, would be well below
de minimis thresholds. DMAFB will take into consideration complaints about black particulate matter accumulating
in home AC filters.

Section 4.2 has been revised; air quality
calculations are contained in Appendix B.

No revision necessary

The air quality/pollution impacts are underestimated; the USAF
needs to sample particulate matter that has been observed in homes
and AC filters.

3

No revision necessary

The health and safety risks and impacts are understated because not
all of the aircraft were considered and the increase in sorties will
increase the risks. Also, only Class A mishaps were considered.

16

7

As stated in Section 4.3.5 of the Draft EA, the increase in flight hours and addition of other aircraft would increase
the risk factors. However, that risk is still very small and is further minimized by the safety practices associated with
DMAFB and visiting aircraft flight procedures and the fact that majority of the flights will be over sparsely populated
areas near and over the BMGR. As indicated in the July 2012 Draft EA, the Air Force at DMAFB has not had a
Class A or Class B mishap with the exception of the 1978 crash.

There was a lack of discussion regarding inexperienced pilots, which
will affect safety risks and noise.

2

3

As indicated in Section 4.3.5 of the Draft EA, the pilots participating in the Total Force Training would all be trained
and experienced pilots, including those with foreign units. The mission is to provide proficiency training to hone their
skills so that they are better prepared to operate jointly under emergency situations.

Section 2.1 will be revised to emphasize
that only trained pilots will participate in
the OSB training missions.

The cumulative impacts did not consider all past activities such as air
shows, other ANG training exercises, and TIA traffic.

3

3

The revised Draft EA has been revised to include the discussion and assessment of these other activities.

Section 5.0 of the Draft EA has been
revised.

The impacts on wildlife were not addressed.

2

As stated in Section 3.0 of the Draft EA, there are no impacts on wildlife populations anticipated; thus, there was no
discussion regarding wildlife.

No revision necessary

The impacts on water supply were not addressed.

1

As stated in Section 3.0 of the Draft EA, there are no impacts on water supply anticipated since there was no
construction or changes to permanent support staff; thus, there was no discussion regarding water supply.

No revision necessary

Encroachment due to other development southeast and northwest of
DMAFB was not addressed.

1

OSB Det 1 has no plans for construction on base or off base and the proposed training addressed in this EA would
not require additional development. The potential for commercial development southeast of the base will be added
to the cumulative effects section of the Draft EA.

Section 5.2.3 has been revised.

1

Noise impacts beyond the 65 DNL contour would be negligible; the ROI for other impacts was the county.

No revision necessary

Other construction associated with OSB, as identified in the 2012
Capital Improvements Projects EA, was not included in the OSB EA.

1

There are no construction projects associated with OSB Det 1 or the proposed Total Force Training activities.

No revision necessary

The impacts on historic properties were not addressed.

1

Potential impacts to cultural resources have been incorporated to the Revised Draft EA.

Section 4.4 of the revised Draft EA.

The impacts regarding potential wildfires and fire control were not
addressed.

1

Wildfires would occur only during major mishaps; as there are no major mishaps anticipated (based on past
experience), there was no need to discuss wildfires. DMAFB and the established ranges (e.g., BMGR) have
implemented fire prevention and control plans that are routinely reviewed and updated, as appropriate.

No revision necessary

The impacts from use of live ordnance on ranges were not
addressed.

1

Live ordnance would be deployed only at established, certified ranges. These ranges have been approved for such
use and the amount/type of ordnance delivered would be in compliance with the range management plan and the
NEPA documents prepared for the ranges.

No revision necessary

7

Impacts on low-income/minority populations and children were discussed in detail in sections 3.3.4 and 4.4.4 of the
Draft EA. The focus of the analysis was on those census tracts that are within or near the 65-74 dBA DNL contours,
and compared to the City of Tucson, which is the smallest geopolitical unity that could be used as the community of
comparison. These census tracts are identified as low-income/minority populations and were evaluated as such.

No revision necessary

The impact footprint based on the 65 DNL is too small.

The impacts relative to environmental justice and protection of
children were understated; low-income/minority populations,
including children, live under the flight path north of DMAFB.
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Table 1-2, continued

Category/Comment

Public

NGO

Private
Business

Response

Revision to EA

NEPA and NEPA process:
Current OSB operations are in violation of NEPA. There has been
no analysis of OSB activities since 1978.

9

1

The Draft EA acknowledges the fact that OSB has been an ongoing activity since 1975; the No Action Alternative
addresses the impacts of continuing the exercises at the 2009 levels of sorties. The 2002 CSAR EA did include
tangential analysis of the OSB aircraft, as demonstrated in Exhibit 1 in the 2012 Draft EA.

No revision necessary

Objections to the EA in general.

20

1

The USAF and NGB believe the EA provided the necessary objective analysis to provide the decision makers with
adequate information that would allow for an informed decision.

The Draft EA has been revised to more
accurately describe the Proposed Action
and alternatives

The USAF and NGB do not believe that an EIS is required or warranted. Visiting aircraft sorties under the Preferred
Alternative would still represent approximately 6 percent of the total number of airfield operations from DMAFB. The
differences in noise levels and the potential for adverse impacts on property values, air quality, health and safety,
and environmental justice are minimal and do not rise to a level that would indicate an EIS is justified.

No revision necessary

An EIS needs to be prepared.

49

12

The 2007 Noise Study was not available to the public and does not
contain correct data.

2

2

The USAF made the 2007 Noise Data available for review online and extended the public comment period. The
data in the report are correct and are the most recent noise data collected from DMAFB.

No revision necessary

The EA needs to discuss mitigation measures, particularly in regards
to environmental justice issues.

3

2

Adverse impacts did not reach significant levels such that mitigation became necessary. Efforts were made to
include low-income and minority populations into the public scoping and review process.

No revision necessary

1

This comment is beyond the scope of this EA.

No revision necessary

4

The USAF respectfully disagrees and believes that numerous efforts to reach out to the public have been made
during the preparation of this EA. USAF, NGB, and DMAFB conducted three public scoping meetings, which are not
required for EAs, to solicit input during the early planning stages. Notices of the scoping meetings were mailed to
over 5,000 residences within the census tracts to the northwest of DMAFB. In addition, the public review period was
originally provided at 45 days rather than the required 30 days and then extended another 20 days (65 days total).
Furthermore, due to requests received during the public comment period, USAF provided a Notice of Availability and
the Executive Summary in Spanish.

No revision necessary

The USAF needs to prepare a programmatic EIS for all USAF
activities.

There was little or no public involvement; in particular, there was no
public meeting to discuss the Draft EA and no effort to reach out to
the low-income/minority population.

9

1

1

The TP 60-1, and especially the Annex C Ramp Management Plan,
was not available to the public for review, and has not been
subjected to NEPA procedures in the past.

1

These documents were made available at the public scoping meeting and on-line at the DMAFB website.

The Proposed Action and action
alternatives have been revised; the
action is now more accurately described
as the Total Force Training in the revised
Draft EA.

The EA should have been provided in Spanish; the Executive
Summary was provided in Spanish, but at a very late stage.

5

As noted above, the Executive Summary and the NOA were provided in Spanish and the public review period was
extended by 20 days.

No revision necessary

The EA has been revised to include more non-technical terms where possible.

Various sections have been revised.

The EA has been revised to provide clarification regarding runways.

Section 2.2 has been revised to include
descriptions of the runways and
approach operations.

Comment noted.

No revision necessary

The EA should be rewritten in non-technical language.

18

3

The EA needs to better describe runways and runway operations.

8

2

Support for the EA/OSB Program.

5
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Generally, substantive comments are regarded as those comments that challenge the analysis,
methodologies, or information in the Draft EA as being factually inaccurate or analytically
inadequate; that identify impacts not analyzed or assert a failure of the agency to develop,
consider and evaluate reasonable alternatives or feasible mitigations; or that offer specific
information which may have a bearing on the decision, such as differences in interpretations of
significance, scientific, or technical conclusions.

Non-substantive comments, which do not

require an agency response, are generally considered those comments that express a
conclusion, an opinion, or a vote for or against the proposal itself, or some aspect of it; that state
a position for or against a particular alternative; or that otherwise state a personal preference or
opinion.

The Air Force considered substantive comments provided on the EA. These are regarded as
those comments that challenge the analysis, methodologies, or information in the draft EA as
being factually inaccurate or analytically inadequate; that identify impacts not analyzed or
develop and evaluate reasonable alternatives or feasible mitigations not considered by the Air
Force; or that offer specific information that may have a bearing on the decision, such as
differences in interpretations of significance or scientific or technical conclusions.

Non-substantive comments, which do not require an Air Force response, are generally
considered those comments that express a conclusion, an opinion, or a vote for or against the
proposal itself, or some aspect of it; that state a position for or against a particular alternative; or
that otherwise state a personal preference or opinion.

Furthermore, ACC and DMAFB prepared a separate cultural resources impact report and
submitted it to the Arizona State Historic Preservation Office (SHPO) in compliance with Section
106 of the National Historic Preservation Act (NHPA).

The Arizona SHPO concurred with

DMAFB/ACC’s determination of no adverse effect on historic properties (Appendix D). The EA
has also been reviewed by the appropriate Native American Tribes and these Tribes have either
concurred with the determination of no impact or have had no comment on the EA (see
Appendix D).

Summary of Comments Provided During 2014 Public Comment Period
The revised Draft EA was released to the public on 22 September 2014 for a 30-day comment
period. Twenty comments were received that requested an extension of the comment period.
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Consequently, Air Force extended the comment period through 24 November 2014 and
accepted any comments that were received after that date but postmarked on or prior to 24
November 2014.

During this 60-day public comment period, more than 1,200 comment cards, letters, and e-mails
were received.

The majority (94.5 percent) of these comments stated either opposition or

support for the EA and proposed action and provided no specific comments regarding the EA.
Comments received during the public comment review period were considered by the Air Force
in making its decision. In addition, the Air Force is aware of two independent surveys, not
affiliated with the EIAP process, that were conducted by community organizations (Southern
Arizona Defense Alliance [SADA] and Tucson Forward). All comments received during the
public comment review period were considered by the Air Force in making its determination,
and substantive comments have been included. A summary of the comments directed toward
revisions to the EA and the Air Force’s responses to these comments are presented in Table 13. Additionally, Table 1-3 identifies the specific sections of the EA that correspond to revisions
in the EA.
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Table 1-3. 2014 Public Comment Response Matrix
Category/Comment

Total Number
of Comments

Response

Revision to EA

General:
Public comments from 2012 Draft EA were summarized
and not addressed specifically.

2

Individual responses were not provided because the Air Force decided to revise the Draft EA to include different alternatives and updates to pertinent
resource analyses. Comments provided on the July 2012 Draft EA were taken into consideration during the preparation of the Revised Draft EA. The
Revised Draft EA was re-released for public review

No revisions necessary

NEPA and NEPA process:
Reference documentation, such as the 2007 Noise Study
or Range Management NEPA documents, is unavailable
to the public.

1

The 2007 Noise Study was made available during the public review period and is still on the DMAFB website. All other references cited in the EA,
including the BMGR Final EIS, are readily available to the public.

No revisions necessary

The Air Force failed to provide Spanish-language EA or
Executive Summary.

2

The Air Force provided both the notice of availability and the FONSI (which summarizes the EA) in Spanish.

No revisions necessary

9

When, as here, a federal agency representative determines the environmental impacts are not significant, the agency has the discretion to support that
finding with the preparation of an Environmental Assessment. 40 CFR 1501.3 and 1501.4. Further, it should be noted the level of analysis is the same
in an environmental impact statement and an environmental analysis. The differences are not in the documents but in the processes. An EIS requires
scoping meetings and hearings: an EA requires only a public comment period. An EIS results in a Record of Decision, stating which impacts are
significant: An EA concludes with a Finding of No Significant Impact.

No revisions necessary

An EIS should be prepared

Alternatives:
Use Gila Bend or other locations instead of DMAFB.

Use different flight paths and altitudes for approach and
departures such as along the railroad corridor.

1

Other locations do not provide the assets (LOLA, data links, etc.) available at DMAFB and do not meet the purpose and need. The reasons other
locations were eliminated were discussed in Section 2.5.

No revisions necessary

2

The flight paths have been established in concert with the FAA to ensure the optimally safe and efficient path for military aircraft to approach and
depart DMAFB. The aircraft power, speed and altitudes, among other conditions, are also taken into consideration in the development of these
departure and approach patterns. In fact, as noted in the EA on page 4-21, DMAFB revised their approach over the downtown Tucson area to attempt
to reduce noise. These revisions require aircraft to remain at 2,800 feet AGL until the aircraft is within 3 miles from north end of the runway, at which
time they can drop to 2,300 feet AGL to begin their approach. The original pattern kept aircraft at 1,500 feet AGL though all phases of the approach.
DMAFB continues to investigate ways to minimize noise.

No revisions necessary

Use of wrong baseline:
The baseline needs to be 1978 and the impacts since
1978 need to be analyzed.

11

The impacts of all operations up to 2009 have been addressed as part of the no action alternative. Section 2.2 provides the rationale behind the Air
Force’s decision to choose the year 2009.

No revisions necessary

Impact analysis:

7

The Air Force acknowledges that differences of opinions on this subject may exist. Sections 3.3.2 and 4.3.2 discuss the basis for the Air Force’s
conclusions that the impacts on property values are not significant. Under 40 CFR 1502.24, this conclusion must be based on “scientific and other
sources.” It is not necessary that the sources upon which the agency relies represent an irrefutable opinion: It is necessary only that the sources have
scientific integrity. Under 40 CFR 1503.3, even when a commenting agency disagrees with the agency’s methodology, it is not necessary that the
agency adopt the alternate methodology proposed by the commentor: It is necessary only that the alternate methodology is considered by the agency.

No revisions necessary

Volatility in property values are shown in the EA, but no
discussion is provided regarding the volatility and no
comparison of the changes in property values are
compared, on a year-to-year basis, with changes in noise
contours.

2

Figure 3-5 depicts the percent change in average property values by year. The text indicates, “Average property values in the two selected
areas…generally increased more rapidly than the county through 2008, decreased more rapidly in 2011, and decreased at similar rates in 2012 and
2013.” Section 4.3.2 concludes that this was not a result of OSB and other visiting units, which operated continuously throughout this period, but
instead reflected the nation-wide recession.

Section 4.3.2, line 21 on page 415, was changed to read “14
years” instead of “13 years.”

The updated 2005 Fidell Curve should be used rather
than the 1978 Schultz Curve to analyze public
annoyance to noise.

3

The Schultz Curve (Figure 3-1) was used merely as an illustrative example of public annoyance, and was not used in the analysis of noise. Additional
text has been added to note that more recent studies have indicated that public annoyance was reported within 28-35% of the population within the 65
dBA DNL contours.

Section 3.1 of the Final EA has
been revised to include the
updated information.

26

The use of DNL to demonstrate noise impacts is globally accepted as the most reliable method and has been approved by the Air Force and FAA, and
is required by AF regulations. It is the only measure which includes a standard for noise annoyance. Modeling Sound Exposure Level would tell the
public the individual flight noise exposure, but, because there are as yet no scientific, peer-reviewed studies establishing a standard for, say, noise
annoyance, such a measurement would not provide a basis for the public or the agency to make conclusions. It would be, simply, a number with no
reference point. This is why section 6a(2) of DoD Instruction 4165.57 mandates the use of DNL to describe the aircraft noise environment around air
installations, and, while the Defense Noise Working Group in 2009 set forth tools and guidelines to use with supplemental metrics such as SEL, these
were not mandated.

No revisions necessary

Numerous studies have demonstrated that property
values are affected by noise, particularly near airfields.
The TFT EA used wrong methods to analyze the
potential impacts.

Use of DNL (and Noisemap) is not applicable; SEL noise
calculations should be used for analysis.
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Table 1-3, continued

Category/Comment
Noise impacts beyond the 65 dBA DNL contour lines
should be analyzed

Total Number
of Comments
3

Response

Revision to EA

The 65 dBA DNL is the generally accepted level for community planning and impact assessment. Contours beyond that (to say 50 dBA DNL) would
not provide a meaningful improvement in the ability to determine long-term environmental impacts to the environment.. Individual noise events will
occur beyond the 65 dBA DNL contour, but will be minimized by the restrictions placed on aircraft altitudes and speed by DMAFB and the FAA.

No revisions necessary

Impacts of noise on physical and mental health, not just
safety risks, should be addressed.

7

These discussions will be expanded in the Final EA.

Section 3.4 of the Final EA has
been expanded to include
potential physical and mental
effects.

Effects on children, students and EJ issues should be
addressed

6

The effects on children and EJ issues were discussed adequately in Sections 3.3.4, 3.3.5, 4.3.4, and 4.3.5.

No revisions necessary

The EA needs to identify and assess the number of
flights in each airspace, MTR and LATN.

3

Low Altitude Tactical Navigation, Military Training Routes and airspace are addressed in 2.3.2 and 4.1. Under 40 CFR 1506,5(b), the agency is
responsible for determining the scope of the environmental assessment. In this case, in light of the Air Force’s analysis of the impacts of aircraft
operations by type, a further analysis on the impacts of aircraft operations by airspace category would not contribute to a greater understanding of the
impacts. Such facts contribute to the encyclopedic rather than analytic approach the agencies are required to take under 40 CFR 1500.4.

No revisions necessary

Additional 128 residences that will be within the 65 dBA
DNL contour will have to notify potential buyers; this
effect needs to be included in the EA

1

The EA will be revised to acknowledge this requirement.

Section 4.3.2 of the Final EA has
been revised to acknowledge this
requirement.

There is no discussion about the additional houses that
will now be included in the 70 dBA DNL contour.

2

The EA indicates no additional houses will be included in the 70 dBA DNL contour. See page 4-2 and Table 4-1 on page 4-8.

No revisions necessary

The air quality impacts are underestimated and should
be re-analyzed

3

Under 40 CFR 1502.24, the federal agency must explain the basis for its conclusions. As shown in Table 4-3 the CO emissions could be increased by
nearly 70% and still be within the de minimis thresholds that trigger a Conformity Determination.

No revisions necessary

The noise contours in Figures 3-1, 4-2, and 4-5 are
mislabeled.

2

The contours presented on these figures are accurate and correct; however, some of the contour labels were misplaced and have been corrected.

The figure labels have been
corrected in the Final EA.

The EA needs to address water quality and supply
effects.

1

As stated on page 3-2 of the Draft EA, there is no ground disturbance or increase of permanent staff at DMAFB that would result from implementation
of either of the action alternatives. Up to 150 personnel would be temporarily deployed to DMAFB during each training event for approximately 2
weeks. These personnel would place additional demands on water supplies and wastewater treatment, but the amount of water needed, compared to
the ROI, is negligible.

No revisions necessary

The EA should acknowledge/address adverse impacts
on jobs, businesses and long-term growth.

1

The EA acknowledges that there are anecdotal references that noise has had an adverse effects on tourism within Tucson; however, neither these
effects nor adverse effects on jobs or long-term growth could be documented.

No revisions necessary

Public safety risks are inadequate and do not include all
aircraft that could participate in the TFT training missions.

2

The Air Force has identified and assessed the public safety risks for all aircraft that can be reasonably anticipated to participate in the TFT training
activities. While F-35 aircraft will be based at Luke AFB, there are no current plans for their participation in the TFT activities at DMAFB. In addition,
other U.S. and foreign aircraft, as yet unidentified, could participate in the future and their effects will be assessed when those plans are developed, as
stated on page 2-2 of the Draft EA.

No revisions necessary

The EA needs to address designated wilderness areas

1

There are several wilderness areas underlying the vast restricted airspace, MOAs, LATNs, and MTTRs. However, flight restrictions, including no-fly
zones, have been established by the airspace managers, the FAA, and the affected land manager. These restrictions over these areas minimize or
eliminate noise impacts in these areas. Therefore, the Air Force believes that further discussion of designated wilderness is not warranted.

No revisions necessary

The flight paths do not show the racetrack pattern
required for DMAFB approach flights, which affect the
noise and safety risks.

1

The “racetrack” to the north and northeast of the installation is used by DMAFB daily operations. As indicated in Section 2.1, no visiting units would
conduct pattern work during their approach or departure.

No revisions necessary.

There are more mishaps associated with DMAFB than
reported, and other mishap classes should be assessed.

1

On page 4-22 of the Draft EA, it is stated: “…there have been no Class A mishaps associated with visiting unit
operations out of DMAFB.” The references included in this comment involve A-10 mishaps that were based out of DMAFB or other aircraft operating
from other installations (e.g., MCAS Yuma) in the region and not from DMAFB under the TFT mission.

No revisions necessary

Use of DNL/Noise map
The noise analysis did not model every aircraft type at all
the potential altitudes and other flight scenarios, including
intermittent use of helicopters.

3

Models are intended to provide a representative sample, or range, of impacts. To analyze every individual aircraft in every single situation would not
contribute to the analysis, and would tend to provide the encyclopedic statements discouraged by 40 CFR 1500.4. Further, while the noise analysis
performed for this EA does include various helicopters, their noise is reflected in the resulting DNL contours.

No revisions necessary

The noise analysis includes too many assumptions and
is labeled as draft. It should be completed prior to
making the final decision.

1

All models contain assumptions, as every future or potential situation and condition cannot be predicted. The number of assumptions are not indicative
of unreliability: It is the basis behind the assumptions the result in its validity. In this case, the Air Force has reviewed the assumptions underlying the
noise analysis (Appendix C) and determined they remain applicable. The “draft” status of the analysis has been changed to final.

No revisions to the EA are
necessary; Appendix C has been
changed to Final.
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Table 1-3, continued

Category/Comment

Total Number
of Comments

Response

Revision to EA

The EA should explain why the Advanced Acoustic
Model was not used in the noise analysis (only 2 of 3
modules of Noisemap were used)

2

The EA will be revised to include the reasons.

Appendix C has been revised to
include these reasons.

The EA should document that verification of Nosiemap
has occurred

2

The EA will be revised to include this discussion.

Sentence has been added in
Section 4.1 of the EA noting the
verification.

Cumulative Impact analysis:
The EA does not adequately analyze cumulative impacts.
The impacts from all aircraft that have or could fly at
DMAFB and surrounding areas, as well as all past
actions (Federal, non-Federal, and private) must be
included and analyzed.

10

CEQ regulations do not require an analysis of historical action as described, and in fact, recommend that an encyclopedic list of actions not be
provided. Obviously, anthropological actions have changed the landscape around Tucson, including air quality, water quality supply, visual resources,
and noise, since the city was established. The Air Force believes the cumulative impact analysis is sufficient to comply with the spirit and intent of
CEQ regulations.

No revisions necessary

The EA fails to analyze the cumulative effects on noise
and air quality when the A-10s are replaced with F-16 or
other aircraft, including F-35.

4

There is currently no formal proposal to replace the A-10 with the F-16 or F-35; therefore, they are not reasonably foreseeable actions to address. If
such a formal proposal were developed, the proposed actions could not be implemented within the next 4-5 years, at which point the appropriate
NEPA document would be prepared.

No revisions necessary

Emissions from Rosemont Copper Mine needs to be
included in the cumulative impact analysis of air quality.

1

The EA will be revised to include the mining activities in the cumulative impacts analysis.

Section 5.2.2 has been revised to
include the mining activity.

DMAFB Total Force Training Mission EA

1-17

April 2015

THIS PAGE LEFT INTENTIONALLY BLANK

DMAFB Total Force Training Mission EA

1-18

April 2015

SECTION 2.0
ALTERNATIVES

2.0

ALTERNATIVES

This section describes the alternatives that were analyzed in the revised EA. The alternatives
analyzed in this EA all met the underlying purpose and need, specifically to provide year-round
realistic training for ANG, DoD, and FMS aviation units for global contingency deployments, and
to provide realistic training in joint operations with foreign national units at DMAFB. Lack of
realistic training would hinder ongoing and future global support and create unacceptable risks
to the aircrews and those U.S. and allied forces that they support.

The alternatives were

developed using a Concept of Operations (CONOPS) based on historical and anticipated
training levels at DMAFB. As viewed by the CEQ, an alternative is considered reasonable if it is
deemed to be “practical or feasible” from a “technical and economic” standpoint and meets the
underlying purpose and need.

The EA includes the alternative of No Action, which allows the Air Force to compare the
potential impacts of the Proposed Action alternatives to the known impacts of maintaining the
baseline.

Establishing a baseline assists in conducting an informed and meaningful

consideration of the alternatives.

Originally, ANG flight training operations were oriented around the winter months from October
through April, which was the genesis of the term “Snowbird” for ANG training operations at
DMAFB. As aircraft and munitions capabilities advanced while DoD assets dwindled, the ANG
aircrews were required to maintain a much higher level of readiness in support of national
objectives which included aircrews preparing for Operation Southern Watch (1992 – 2003),
Operation Iraqi Freedom (2003), and Operation Enduring Freedom (2001-2006). This resulted
in OSB transitioning to a year-round detachment or Det 1 of 162 WG, and an increased number
of training visits by ANG units throughout the year to prepare for these contingencies. Because
these training visits lasted less than 2 weeks, they were tracked as transient aircraft visits by
DMAFB.

A typical deployment would consist of approximately 150 personnel, four loads of cargo, and 8
to 10 fighter/attack aircraft. A typical deployment would include 5 to 7 days of receiving and inprocessing, a 2-week flying window, and 3 to 5 days for shipping and out-processing, which
would result in approximately 200 local sorties flown. Over the entire FY period, ANG would fly
nearly 1,000 local sorties depending on the mix of units operating from the DMAFB North Ramp.
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A sortie consists of a single aircraft conducting flight operations from initial takeoff to final
landing, which represents a maximum of two airfield operations (one takeoff and one landing).
Analyses presented later in this EA are based on the number of sorties conducted during a
representative year.

ANG units operate a variety of aircraft ranging from frontline fighter/attack (e.g., F-16, F-22, A10) to cargo (e.g., C-130, C-17, KC-135, C-26) and helicopters (e.g., UH-60, AH-64, HH-60).
Sortie rates for fighter/attack aircraft are approximately 200 sorties per deployment. Rates for
cargo aircraft and helicopters are typically 40 to 50 local sorties per deployment to Det 1.
Depending on budgets and unit mix, the total annual sortie rates would vary between 600 and
1,000. Other DoD operations occur throughout the year and may operate from the DMAFB
North Ramp and Det 1 facilities.

In addition, foreign national aviation units deploying to the U.S. for a Red Flag or Green Flag
exercise at Nellis AFB often also ask for a Combat Enhancement Training (CET) deployment
(typically 2 weeks) to a base close to Nellis AFB to maximize their training for the expense of
deploying to the US. ACC/IAS coordinates partner nation participation in Red Flag and Green
Flag exercises. If the partner nation asks for a CET deployment, ACC/IAS helps them find a
location, works with the base leadership, and produces international FMS case documentation
to support their efforts – provided the deployment is to an ACC base. DMAFB is highly desired
for these CET deployments because of its deployed-squadron facilities, proximity to ranges and
Nellis AFB, favorable flying weather, and ability to support a great deal of information exchange
among partners and potential coalition members. Expansion of Red Flag and Green Flag are
not expected at this time and are not part of this Proposed Action.

Two action alternatives have been identified that would completely or partially satisfy the
purpose and need. The No Action Alternative is described in Section 2.2 and will be carried
forward for analysis, as required by CEQ regulations. The No Action Alternative will serve as
the baseline to which the other action alternatives will be compared. The descriptions of the
alternatives include the types of aircraft that are expected to participate in visiting unit training
activities. In the event that other aircraft are used in future training events, the appropriate
NEPA analysis would be required.
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2.1

Selection Standards

Several pertinent issues were considered during the formulation of the alternatives that meet the
purpose and need, including the existence of adequate airspace and weapons training ranges;
physical features such as long runways, live ordnance loading areas (LOLA), and repair
facilities; climatic conditions that allow year-round training; and available equipment and
personnel resources.

Numerous training airspaces, including restricted areas (RA), military operations areas (MOAs),
military training routes (MTR), and Air Traffic Control Assigned Airspace (ATCAA), are used
throughout southern Arizona. The training activities proposed would be within the capacity of
existing airspace and ranges, which have been previously established by the Federal Aviation
Administration (FAA) and evaluated relative to potential environmental impacts (e.g., U.S. Air
Force 1988; U.S. Air Force and U.S. Department of the Interior, 2010; ACC 2012). These
MOAs, routes, and other airspace will be discussed in later parts of Section 2.

The Barry M. Goldwater Range (BMGR) contains a vast array of targets capable of receiving
live and inert ordnance, including premier electronic targeting systems at the North Tactical
Range (NTAC), South Tactical Range (STAC), and East Tactical Range (ETAC).

Such

capabilities are not readily available to most other NGB units and foreign national units at other
national ranges for concurrent training on a year-round basis.

In addition to vast airspace and premier target ranges discussed above, the following assets
were considered to be selection criteria used to develop the alternatives, because their
presence at a training location are integral to the efficiency and effectiveness of the Total Force
Training:

Facilities and Administration







LOLA capable of handling up to 5,000-pound munitions
Live munitions storage and build-up facilities
Bulk Fuel Storage and Loading Area
On-base medical, lodging, and dining facilities
On-base master mechanics/maintenance for the A-10, C-130, HH-60, and F-16 aircraft
maintenance (beyond that with which units would normally deploy)
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Infrastructure Assets







Secure communications
Data link infrastructure (i.e., LINK-16 and SADL) to support flying operations
Dedicated aerospace ground equipment (AGE)
Access to existing engine analysis laboratory
Existing dedicated ramp space to support 38 visiting fighter aircraft

Safety and Operational Assets







Crash/Fire/Rescue response unit
Immediate access to hydrazine storage and emergency response for F-16 aircraft
Existing Anti-Terrorism/Force Protection systems
Proximity to available military airspace
Proximity to enhanced electronic tactical ranges

Such facilities, airspace, ranges, and other resources were considered during the development
of the action alternatives to be carried forward in the EA. The No Action Alternative and the
other two action alternatives are discussed in the following paragraphs.

2.2

No Action Alternative (Continuation of Total Force Training at 2009 Levels)

Establishing a baseline level of operations for OSB and other visiting units is complicated by the
fact that the number and types of aircraft and operations vary from day to day and year to year.
The Air Force originally proposed using the 2002 CSAR EA due to the fact this was the most
recent EA that captured visiting units’ sorties under the OSB program. Once the environmental
analysis of the alternatives began, it became apparent that the levels of visiting units’ training
events in 2002 were substantially higher than current operations. Moreover, the 2002 CSAR EA
did not entail a separate stand-alone analysis for OSB training sorties, but rather analyzed all
transient aircraft as one grouping (OSB aircraft, visiting DoD aircraft, and all other transient
aircraft) as part of the baseline analysis for overall aircraft operations conducted at DMAFB.
Since the level of sorties in the 2002 CSAR EA did not effectively represent maintaining the
current tempo levels, the 2002 CSAR EA was abandoned as the baseline in favor of a lower
number of training events that was more representative of recent and ongoing OSB activity.

Consequently, the sorties flown from the DMAFB North Ramp and Det 1 facilities during the
past 7 fiscal years (FY 2007 through FY 2013) were used to identify the baseline. Of those 7
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years, 2007 had the highest number of sorties (3,403), and 2013 had the fewest (519). With
1,408 sorties, FY 2009 closely approximated the average number of annual sorties for the past
7 years (1,380).

Thus, it was determined that 2009 would serve as the baseline, as it

represents the typical amount of annual training events for visiting units at DMAFB.

During the scoping process for this EA, a number of the public comments recommended that
the Air Force use 1978 (the year the original EA for OSB was completed) as the baseline. This
would be neither appropriate under NEPA nor feasible. NEPA is a forward-looking statute in
which agencies are not required to catalogue or exhaustively list and analyze all individual past
actions. Constructing an alternative that is based on a set of conditions that have not existed for
over 35 years would not be appropriate for comparing current and projected conditions.
Instead, agencies conduct a cumulative effects analysis by focusing on the current aggregate
effects of past actions without delving into the historical details of individual past actions.
Moreover, the 1978 EA would not serve as a useful representation of current ANG/OSB and
Multi-Service operations for a number of reasons, not the least of which is that the 1978 EA
assessed aircraft that are no longer flown by the Air Force, predated several construction
projects related to OSB, and contains a dated level of analysis that would be considered
immature and insufficient by today’s standards.

In order to provide a valid baseline for

comparison, the Air Force would essentially be forced to rewrite the 1978 EA to be able to
compare the impacts of proposed operations with type, nature, and quality of impacts occurring
in 1978. The Air Force has determined that recreating a 35-year-old environmental baseline
upon which to make present-day decisions would be unhelpful and not practical.

Table 2-1 presents the aircraft and associated sorties that participated in Total Force training
during each of the past 7 years. DMAFB collected sortie and operation data during 2007 for all
aircraft, including those associated with Det 1, as part of an ongoing effort to collect and
revalidate noise data (ACC 2007). A total of 3,403 sorties operated from the DMAFB North
Ramp with various aircraft during that year, as shown in Table 2-1. The extraordinary volume of
sorties in FY 2007 was partially due to the high tempo demand in Iraq and Afghanistan, as well
as a temporary closure of the TIA runway, which required the 162 WG aircraft to operate from
DMAFB.

Because the number of sorties (1,408) flown in FY 2009 was similar to the average number of
annual sorties (1,380) flown by visiting units, FY 2009 was chosen as the baseline (No Action
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Alternative) for this EA. The No Action Alternative typically describes the baseline of current
operations that will be used to compare against the Proposed Action and reasonable
alternatives. The training activities in 2007 were higher than normal and, in FY 2011 through FY
2013, OSB activities decreased substantially below what is anticipated to be required for future
training missions. Reductions of flight operations in 2010 and 2011 were partially due to repair
and closure of the runway at DMAFB. Other reasons for the decline in the past 3 years include
budget constraints and reduced tempo of deployments to the Middle East.

For planning

purposes, 1,408 local training and cargo/support sorties (fighter/attack, helicopter, and cargo)
would be expected under the current training levels or No Action Alternative, which is the
number flown in FY 2009. The aircraft that could participate in these exercises would vary;
however, as evident in Table 2-1, the majority of sorties in any given year are flown by F-16s
and A-10Cs. The No Action Alternative forms the basis for analysis of other action alternatives,
as described below.

Table 2-1. Aircraft Used in Total Force Training FY 2007 through 2013
FY 2007
No. of
Sorties

FY 2008
No. of
Sorties

FY 2009
No. of
Sorties

FY 2010
No. of
Sorties

FY 2011
No. of
Sorties

FY 2012
No. of
Sorties

FY 2013
No. of
Sorties

F-16

2,912

540

874

651

291

215

148

F-15

24

137

GR-4 Tornado

180

195

287

148

302

36

48

Aircraft

Typhoon
A-10C

231

179

193

HH-60 Pave Hawk
SA 330 Puma

92

52

GR 7/9 Harrier

142

132

159

CH-53 Sea Stallion

45

AH-64 Apache

92

183

197

281

35

KC-130T

30

UV-18B Twin Otter

25

C-130

16

E-8B

7

AT-6B

84

AV-8B

96

Kfir

232
65

CH-46

105
3,403

1,483

1,408

1,178

782

888

519

* This table does not include sortie counts for aircraft permanently assigned to 355 FW or other based aircraft, annual
th
transient aircraft sorties, or 309 Aerospace Maintenance and Regeneration Group (AMARG); however, these sorties are
included in the Noise Analysis within Chapter 4 of the EA and Cumulative Impacts Analysis within Chapter 5.
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Table 2-2 presents the total DMAFB airfield operations including Total Force Training,
associated with sorties flown in FY 2009, by aircraft type and responsible units.

Table 2-2. 2009 No Action Alternative Aircraft, Sorties, and ATC Flight Operations
Unit

Aircraft

Sorties/Year*

ATC Flight Ops/Year*

355 FW

A-10

12373

33766

563 RQG

HH-60

501

2922

563 RQG

HC-130

395

1464

943 RQG

HH-60

269

1498

55 ECG

EC-130

737

8955

CBP

UH-60

2068

5389

CBP

AS-350

4137

8877

CBP

Citation 550

730

1533

CBP

Cessna 210

52

146

AMARG

A-10

30

60

AMARG

F-4

69

552

AMARG

F-16

17

37

AMARG

P-3

31

149

AMARG

C-130

2

4

162 WG

F-16

416

832

Transient

F-16

212

420

Transient

T-38

212

420

Transient

F-18

212

420

Transient

Cessna 441

1818

3634

Transient

Other

3088

6154

ANG/OSB

F-16

874

1748

ANG/OSB

A-10

302

604

ANG/OSB

HH-60

48

96

ANG/OSB

SA 330 Puma

52

104

ANG/OSB

GR7/9

132

264

28777

80045

TOTALS
* Sorties/operations other than ANG/OSB are derived from ACC 2007.
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2.3

Alternative 1. Update and Implement Total Force Training to Include FMS Aircraft
(Preferred Alternative)

The Preferred Alternative is to update and implement the Total Force Training Mission, which
would involve year-round training at DMAFB, using ANG, DoD, and FMS aircraft. The ANG
162 WG Det 1/OSB coordinates all OSB activities; ACC would coordinate with Det 1/OSB for
participation in the Total Force Training and would be responsible for all DoD and FMS aircraft
and units. Det 1/OSB headquarters and DMAFB North Ramp space are located in the northcentral part of DMAFB, east of DMAFB’s runway (Figure 2-1). The Total Force Training events
would occur any time during the year, depending upon range and airspace availability. Because
participation in these training events is dependent upon numerous variables (e.g., funding,
global conflict situations), it is difficult to predict with certainty the number and types of aircraft
that would participate each year or the number of sorties by each aircraft type that would be
flown each year. Consequently, a representative scenario that would be expected during a
typical year is described as the Preferred Alternative.

Units would typically deploy for approximately 2 to 3 weeks (training event) and would typically
include 24 officers, 116 enlisted personnel, and 12 aircraft. Equipment to support each unit’s
training deployment is typically transported via cargo aircraft (e.g., KC-135, KC-707, KC-767, C130, C-17, C-5, KC-10, and foreign equivalents) supplied by ANG, active duty, and FMS
countries. Visiting unit personnel would stay on DMAFB unless base lodging is not available.
Under these circumstances accommodations are made at local hotels. Similarly, overlapping
deployments are avoided to the extent practicable.

The typical number of sorties would be approximately 2,326 per year, including 1,582
ANG/OSB, 348 DoD, and 396 FMS aircraft sorties (Table 2-3). During each training event,
approximately 16 sorties per day would be expected, but the number could vary depending
upon weather conditions, number of units participating, and the types of aircraft participating.
The 2,326 annual sorties include sorties for deployment and redeployment of participating
aircraft, as well as the cargo sorties required to bring in equipment and supplies associated with
the training. The annual operations (4,652) associated with the Total Force Training would
represent approximately 6 percent of the total annual operations flown at DMAFB (80,045), as
presented in Table 2-2.
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Project Location

DMAFB North Ramp

Det 1 Facilities

Det 1 Facilities
OSB Headquarters

0
0

50

100
25

150
50

200
Feet
75
Meters

Figure 2-1: Location of DMAFB North Ramp and Det 1 Facilities
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Table 2-3. Typical Number of Sorties and Operations, by Aircraft Type, Expected under
the Preferred Alternative
Aircraft Type

ANG/OSB Aircraft

DoD

FMS

Total Sorties

Total Operations

F-16

834

110

192

1,136

2,272

A-10

490

-

-

490

980

F-22

54

-

-

54

108

F-15

54

-

-

54

108

HH-60

75

-

-

75

150

C-130H/J

75

8

12

95

190

F/A-18E/F

-

110

-

110

220

AV-8B

-

60

-

60

120

MV-22

-

60

-

60

120

GR-4 Tornado

-

-

192

192

384

1,582

348

396

2,326

4,652

Total

The aircraft composition of the visiting units would vary. Table 2-3 above displays the typical
breakdown of expected aircraft and sorties flown from the DMAFB North Ramp during a fiscal
year. As indicated in this table, the F-16 and A-10 aircraft account for nearly 70 percent of the
anticipated number of sorties. Other aircraft expected to participate include, but are not limited
to, F/A-18E/F, F-22, F-15C, AV-8, MC-12, C-130, and MV-22. Additional international aircraft,
such as Typhoon, GR-4, Kfir, Mirage 2000, and Rafale, would also be expected to participate,
depending upon requests received from foreign nations and approval by the Secretary of the Air
Force. Additional helicopters anticipated to be used under this alternative would include HH60G, AH-64, UH-60, AH-1W, UH-1Y, CH-53E, and EC-725. Any combinations of these aircraft
could occur under the Preferred Alternative even though they were not all presented in Table 23 above. Since the exact number or type of aircraft that would participate in the Total Force
Training in future years cannot be determined with a required level of certainty, the
representative aircraft expected to participate are used for analysis in this revised EA. It should
also be noted that FMS units are all trained and experienced pilots who are vetted through strict
procedures by the Secretary of the Air Force. Their participation in this program is designed to
allow U.S. forces to practice with the FMS units to provide a more realistic scenario for overseas
theaters.

DMAFB standard flying procedures restricts flying operations during the quiet hours, which are
typically between 10:30 p.m. and 6:00 a.m. While the majority of the training activities would
comply with these restrictions, specific night training (e.g., night vision goggles) would occur
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between dusk and dawn. Other specific training objectives could also necessitate nighttime
flights. Less than 2 percent of the sorties would occur during these hours. Landings during
night operations would also comply with DMAFB standard flying procedures to use Runway 30
to the extent practicable, which means the aircraft would be landing from the southeast toward
the northwest.

2.3.1

Munitions

The proximity and capacity of the BMGR to handle nearly all types and volumes of munitions
training is unprecedented.

Training sorties employ a variety of (live and inert) Unguided

General-Purpose Bombs (UGB) through Precision-Guided Munitions (PGM). Weight classes
vary from 250 pounds (lbs) to 2000 lbs. Other munitions include Cluster Bomb Unit (CBU) and
Air-Ground Missiles (AGM). Ammunition employed includes 30mm, 20mm, 50cal and 7.62mm.
Self-protecting chaff (R-188) and flares (MJU-7/10 & Mk-206) are also dispensed. All visiting
aircraft will follow the same ordnance handling procedures as DMAFB host aircraft.

Live

munitions assembly and the weapons system loading procedures are routinely inspected and
certified by the 355 FW Weapons Safety Program. In addition, the 162 WG Munitions Office
would be accountable for ANG units.

2.3.2

Airspace

As mentioned previously, DMAFB has numerous restricted areas, MOAs, MTRs, and ATCAA
available for use by DMAFB and visiting units. Air traffic is coordinated with the FAA, which
maintains staff at DMAFB, and each scheduling agency has a separate Letter of Agreement
with the Albuquerque Air Route Traffic Control Center (ARTCC).

MTRs typically used by

ANG/OSB and other visiting units include VR-259, 260, 263, and 268/7/9. MTRs, ATCAA, and
MOAs expected to be used during Total Force training activities are presented in Figure 2-2.
The Morenci, Ruby, Fuzzy, Outlaw, Reserve, and Jackal MOAs and the VR-263 MTR are
managed by the 162 WG. The 355 FW manages the Tombstone MOA. The 56th Fighter Wing
out of Luke Air Force Base (AFB) manages the Sells MOA, Restricted Airspace R-2305, and
other airspace over the BMGR-East. The USMC Air Station Yuma manages the BMGR-West.
U.S. Army Fort Huachuca manages the Mustang MOA. Air-to-ground target ranges located on
BMGR, which is managed by Luke AFB, are used for live and inert ordnance delivery training.
Airspace over the Cabeza Prieta National Wildlife Refuge (CPNWR) is also considered part of
the BMGR; however, no targets are located on the CPNWR.
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Some of the slower aircraft (e.g., A-10, C-130, and helicopters) use the A-10 Low-Altitude
Tactical Navigation (LATN) area to transit to/from DMAFB and BMGR. Visiting aircraft and
DMAFB host aircraft fly in this LATN in the same manner.

However, because other airspace in the region is so vast, scheduled training flights are well
below capacity.

Table 2-4 lists the airspace and altitude restrictions available for training

operations. Once the training mission within the assigned airspace is accomplished, aircraft will
return to DMAFB for a full-stop landing (i.e., no touch and go’s). No pattern work (e.g., touch
and go’s) around DMAFB is planned under the Total Force Training operations.

Table 2-4. Annual Training Airspace near DMAFB
Floor
(feet)

Ceiling
(feet)

Scheduling Office

Outlaw MOA/ATCAA

8,000 MSL

FL510

162 WG (ANG)

Jackal MOA/ATCAA

11,000 MSL

FL510

162 WG (ANG)

100 AGL

10,999 MSL

162 WG (ANG)

Reserve MOA/ATCAA

5,000 AGL

FL510

162 WG (ANG)

Morenci MOA/ATCAA

1,500 AGL

FL510

162 WG (ANG)

Tombstone A MOA

500 AGL

14,499 MSL

355 FW (DMAFB)

Tombstone B MOA

500 AGL

14,499 MSL

355 FW (DMAFB)

Tombstone C MOA/ATCAA

14,500 MSL

FL510

355 FW (DMAFB)

Mustang (R-2303B)

8,000 MSL

FL300

Fort Huachuca

Ruby MOA/ATCAA

10,000 MSL

FL510

162 WG (ANG)

100 AGL

9,999 MSL

162 WG (ANG)

3,000 AGL

9,999 MSL

56 FW (Luke AFB)

10,000 MSL

FL510

56 FW (Luke AFB)

R-2301E (NTAC/STAC/A-A)

Surface

FL800

56 FW (Luke AFB)

R-2304 (ETAC)

Surface

FL240

56 FW (Luke AFB)

R-2305

Surface

FL240

56 FW (Luke AFB)

AR-613

16,000 MSL

FL280

355 FW (DMAFB)

AR-639

16,000 MSL

FL280

355 FW (DMAFB)

AR-639A

13,000 MSL

FL280

355 FW (DMAFB)

AR-647

10,000 MSL

FL290

56 FW (Luke AFB)

Airspace Unit

Jackal Low MOA

Fuzzy MOA
Sells Low MOA
Sells MOA/ATCAA

AGL=Above Ground Level, FL=Flight Level, MSL=Mean Sea Level

The airspace units shown in Figure 2-2 and Table 2-4 are examples of airspace proposed to be
used under the Preferred Alternative.
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airspace and training ranges are within the capacity of existing NEPA docs and Section 7
consultations with USFWS.

Aircraft operations associated with the proposed action will

continue to operate within these ranges and airspace in the same manner as before, and for the
same training purposes they established for.

Therefore, no additional impacts to natural

resources are anticipated from the proposed action, and no further analysis is required. Welldefined scheduling procedures would ensure that insignificant to no impacts on overall airspace
management in the region would occur.

Scheduling personnel are on-hand daily to schedule flights to ensure airspace availability.
Airspace units are managed by the Federal agencies who established the airspace, and use of
the airspace. Det 1 would coordinate with 162 WG, 355 FW, and the appropriate airspace
managers to schedule training missions and avoid conflicts with airspace.

355 FW has instituted numerous procedures, discussed below, to reduce noise emissions and
enhance public safety in the areas surrounding DMAFB. Every visiting unit would receive the
Local Area Brief regarding noise abatement requirements and procedures for flights over urban
areas. These briefings would ensure aircrew understanding and expectation to comply with the
procedures and requirements. In addition, F-16s that are below 10,000 feet AGL and within 30
nautical miles of DMAFB would be restricted to a maximum airspeed of 350 knots on departure
or 300 knots on recovery (i.e., approaching DMAFB for landing). An approach to DMAFB has
been specifically tailored so the visual traffic pattern followed by landing aircraft keeps them as
high as possible for as long as practicable.

Other visiting unit aircraft are restricted to a

maximum 250 knots below 10,000 AGL within 30 nautical miles of DMAFB, unless flight safety
or the aircraft’s technical order demands a faster airspeed. To further abate noise, nighttime
departures would use Runway 12 (i.e., depart toward southeast) and arrivals would use Runway
30 (i.e., land from southeast toward northwest), to the extent practicable. This action would
concentrate the majority of the air traffic noise southeast of DMAFB and away from the majority
of the population near downtown Tucson during nighttime operations.

Annual aircraft

operations are monitored by 355 OSS through their Local Fly Request process, which involves
reviews by the Davis Monthan AFB Environmental Flight to verify annual operations do not
exceed capacities established in the installation's NEPA documentation.

Whenever visiting aircraft depart DMAFB with live weapons on board, the departure would be
required to be on Runway 12 (toward the southeast); any participating aircraft with unexpended
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Sells MOA

Davis-Monthan AFB

Restricted Airspace

Military Operations Area (MOA)

Military Training Routes (MTR)

Low Altitude Tactical Navigation (LATN)
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2303

Mustang MOA

Davis-Monthan AFB

Jackal MOA

Figure 2-2. MTRs, ATCAA, LATNs, and MOAs Used by Visiting Units
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live weapons would recover only to Runway 30 (from the southeast toward the northwest).
Aircraft with hung or unsafe live ordnance would not return to DMAFB; instead, they would
typically be diverted to Gila Bend AAF. Other specific guidance for various scenarios regarding
hung ordnance is presented in Section 3.4.

2.4

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Under Alternative 2, Total Force Training annual sorties would be implemented at the same
levels described for Alternative 1, except that FMS deployments would be limited to one
deployment per year. That is, ANG would be allocated for the anticipated 1,582 annual sorties,
DoD would be responsible for 348 annual sorties, and FMS aircraft would be responsible for
204 sorties, for a total of 2,134 sorties at DMAFB (Table 2-5). Again, the number of sorties and
the combination of aircraft could change on any given year. This is an example of the types of
aircraft that would typically participate.

Alternative 2 would result in 192 less sorties, as

compared to Alternative 1. The annual operations associated with the Total Force Training
under Alternative 2 would represent approximately 6 percent of the total annual operations at
DMAFB.

Table 2-5. Typical Number of Sorties and Operations, by Aircraft Type, Expected under
Alternative 2
Aircraft Type

Total Sorties

Total Operations

110

944

1,888

-

490

980

54

-

54

108

54

-

54

108

ANG/OSB Aircraft

DoD

F-16

834

A-10

490

F-22
F-15
HH-60

75

-

C-130H/J

75

8

F/A-18E/F

-

110

FMS

12

75

150

95

190

110

220

AV-8B

-

60

60

120

MV-22

-

60

60

120

GR-4

-

-

192

192

384

1,582

348

204

2,134

4,268

Total

2.4.1

Munitions

The same type of munitions described for Alternative 1 would be deployed under Alternative 2.
The quantity would be expected to be decreased by the proportionate reduction (8 percent) in
sorties.
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2.4.2

Airspace

The visiting unit aircraft operating under Alternative 2 would utilize the same airspace as
Alternative 1.

2.5

Alternatives Eliminated

Alternatives to relocate OSB/Det 1 to other installations were posed by several comments
during the scoping process, as indicated previously. Suggested alternative locations included
the Gila Bend Auxiliary Air Field, Libby Army Air Field, Luke AFB, and TIA. Relocation of the
Total Force Training Mission to other installations would require substantial time to plan, design,
and construct the necessary facilities and infrastructure at other installations. The facilities in
this table that are not present at alternate locations, as shown in Table 2-6, would require
replication at the new location, and many of these facilities/assets could not be easily replicated
(e.g., LOLA and munitions dump, on-base master mechanics). Replicating such facilities and
assets and relocating the affected flying missions would require substantial delays, which would
have significant adverse effects on the military’s training mission and need to support the
ongoing and potential contingency operations.

Such delays would result in the inability of

commanders to satisfy their global support missions and create substantial risks to the health
and safety of the aircrews, as well as the U.S. and allied forces on the ground. In addition,
relocation of OSB/Det 1 to another installation would not satisfy the purpose and need and
would restrict establishing necessary training requirements for the Total Force and foreign
national units. Consequently, these alternatives were eliminated from further consideration.

Table 2-6. Comparison of Desired Facilities and Resources to Alternate Locations
Present at Alternate Location
DMAFB

Gila Bend
Auxiliary
Field

Libby
Army Air
Field

Luke
AFB

TIA

LOLA

Yes

No

No

Yes

No

Live munitions storage and build-up facilities

Yes

No

No

Yes

No

Bulk Fuel Storage and Loading Area

Yes

No

No

Yes

Yes

Medical, lodging, and dining facilities

Yes

No

Yes

Yes

No

On-base master mechanics/maintenance

Yes

No

No

Yes

No

Data link infrastructure (i.e., LINK-16 and SADL)

Yes

No

No

Yes

No

Dedicated aerospace ground equipment (AGE)

Yes

Limited

No

Yes

No

Access to existing engine analysis laboratory

Yes

No

No

No

No

Desired Facilities and Resources
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Table 2-6, continued
c

Present at A
Alternate Loc
cation
DMAFB

Gila Bend
Auxiliary
Field

Libby
Army Air
Field

Luke
AFB

T
TIA

Existing, dedicated
d
ramp
p space to support 38
visiting fig
ghter aircraft

Yes

Limited

No

No

No

Crash/Fire
e/Rescue response unit

Yes

Limited

Limited

Yes

Yes

Hydrazine
e storage and emergency
e
res
sponse

Yes

Limited

No

Yes

Yes

Anti-Terro
orism/Force Pro
otection system
ms

Yes

Yes

Yes

Yes

Yes

Proximity to available military airspace
e

Yes

Yes

Yes

Yes

Yes

Proximity to enhanced electronic
e
tactic
cal ranges

Yes

Yes

Yes

Yes

Yes

Desired Facilities an
nd Resources
s

Another alternative
a
th
hat was suggested durin
ng the 2012 public revie
ew period wa
as to increasse the
length off Runway 12
1 so that the
t
pattern work could
d be elimina
ated.

Howe
ever, the aiircraft

participatting in these
e training missions
m
are restricted frrom conduccting pattern work and ttouch
and go’s
s. In additio
on, extendin
ng the runw
way would likkely be cosst prohibitive
e, could ressult in
increases
s to noise le
evels off-bas
se and would encroach
h onto Pima County lan
nds, and inte
erfere
with a major
m
public
c roadway.

ently, this a
alternative w
was elimina
ated from fu
urther
Conseque

considera
ation.

2.6

Comparative
C
e Summary of Alternatives and Im
mpacted Res
sources

A summa
ary of the aircraft and number
n
of so
orties propo
osed for eacch alternative
e carried forrward
for analysis is presen
nted in Table
e 2-7.

Tab
ble 2-7. Sum
mmary of A
Alternatives
Alternative

No. Sortties

No Action Alternative

1,408

Alternative
e1
(Preferred
d Alternative)

2,326

Alternative
e2

2,134

DMAFB Total
T
Force Trraining Missio
on EA

Types off Aircraft
U.S. Jets
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Potential environmental impacts of the Preferred Alternative and Alternative 2 would be those
primarily associated with the takeoff and landings at DMAFB, since there is no proposed
expansion of restricted or limited airspace, no permanent increase in staff, and no new facility
construction. Table 2-8 presents a summary of the impacts expected to occur under each
alternative. These impacts will be described in more detail in Section 4 of the EA.

Table 2-8. Summary of Impacts
Resource

No Action
Alternative

Alternative 1:
Preferred Alternative

Alternative 2

Noise

No additional
increase in noise

Slight change of 65 dB DNL noise contour
southeast and northwest of the base; 128
residences affected by change in the 65 dBA DNL
contour. No additional residences would be
affected by 70 dBA DNL noise levels. Shifts in 65
dB DNL contour would likely be imperceptible.

Air Quality

No additional
emissions
associated with No
Action Alternative

Annual emissions of carbon monoxide (58.5 tons)
and particulate matter (0.20 ton) would be below de
minimis thresholds.

Socioeconomics

No additional activity
would occur that
would affect
socioeconomic
conditions. No effect
on property values
would be expected.
Disproportionate
number of minority
and low-income
populations are
affected by noise,
compared to the City
of Tucson.

No adverse effects on population or public
education would occur. Benefits would occur as
units are deployed to Tucson area and increasing
expenditures on hotels, car rentals, fuel, and meals
would occur. No displacement or relocation of
residences or other community facilities would
occur; thus, no adverse effects on community
cohesion would be expected. No effect on property
values would be expected. No significant increase
of impacts on minority and low-income populations
would occur, as the 30- to 100-foot contour
expansion would likely be imperceptible to
residents.

Same as
Alternative 1

Public Safety
and Health

No additional
increase in public
risks would be
expected.

Slight increase in potential risk factor due to the
increase in number of sorties to be flown under this
alternative. However, risk factor is extremely low
and Total Force Training Training safety record at
DMAFB of 0 mishaps would be expected to
continue. No measureable adverse effects on
public health would be expected.

Same as
Alternative 1

Cultural
Resources

No additional effects
on cultural resources
would be expected.

Same as No Action Alternative

Same as No Action
Alternative
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Similar to
Alternative 1, 122
residences would
be affected by
change in 65 dBA
contour.
Annual emissions
of carbon monoxide
(55.3 tons) and
particulate matter
(0.19 ton) would be
below de minimis
thresholds.
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SECTION 3.0
AFFECTED ENVIRONMENT

3.0

AFFECTED ENVIRONMENT

This section presents information on environmental conditions for resources potentially affected
by the Proposed Action and alternatives described in Chapter 2. Under NEPA, the analysis of
environmental conditions should address only those areas and environmental resources with
the potential to be affected by the proposed alternatives; locations and resources with no
potential to be affected are not required to be analyzed. The environment includes the natural
environment, as well as the socioeconomic, cultural, and physical resources associated with the
human environment.

In the environmental impact analysis process (EIAP), the resources analyzed are identified and
the expected geographic scope of potential impacts, known as the region of influence (ROI), is
defined. For the proposed update and implementation of Total Force Training Mission, the ROI
is the area immediately surrounding DMAFB and Pima County.

Some topics are limited in scope due to the lack of direct or indirect effect from the Proposed
Action Alternatives on the resource or because that particular resource is not located within the
study area. Resources not affected or not addressed for the following reasons:

Geology and Soils
The implementation of either of the action alternatives would neither affect nor be affected by
geologic resources or soils in the region. There is no ground disturbance or other construction
anticipated as part of the Proposed Action.

Prime Farmlands
The implementation of either of the action alternatives would not affect any Prime Farmlands, as
there is no ground disturbance or other construction anticipated as part of the Proposed Action.

Wild and Scenic Rivers
The Preferred Alternative or Alternative 2 would not affect any designated Wild and Scenic
Rivers (16 USC 551,1278[c], 1281[d]) because no rivers designated as such are located within
or near DMAFB or the primary training ranges.
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Water Resources
No ground disturbance would occur that could adversely impact surface water or groundwater
quality. There would be no additional permanent personnel required to implement either action
alternative; so no additional demand on water supply would be expected. There would be a
temporary deployment of up to 150 personnel during each training activity; but these personnel
would not be expected to impact the region's water supply. No wetlands or waters of the United
States would be affected by any of the alternatives because there is no ground disturbance or
other construction considered as part of the Proposed Action.

100-Year Floodplains
Implementation of any of the alternatives would not increase the frequency, duration, elevation,
volume or flow of floods, or increase the risk or impact of floods on human safety, health, and
welfare. Since there are no additional permanent personnel (who could result in additional offbase housing) and no ground disturbance or construction associated with the Proposed Action,
floodplains would not be impacted.

Utilities and Public Service
The Proposed Action would not require the installation of new utility lines or infrastructure or
increase demands on other public services, as no additional permanent personnel or staff would
be required, and thus no additional demands to warrant new utilities/infrastructure would occur.
Negligible and temporary impacts on utility demand are expected during training activities when
there would be up to 150 additional personnel in the region for 2 to 3 weeks; therefore, these
resources are not discussed further.

Roads and Traffic
Negligible and temporary impacts on traffic or roads are anticipated during training activities
when there would be up to 150 additional personnel in the region for 2 to 3 weeks; these
impacts would be further reduced if base lodging could accommodate all or most of the visiting
staff. Therefore, these resources are not discussed further.

Wildlife and Vegetation Communities
Although additional sorties would be flown over approved ranges or within approved airspace,
no additional types of aircraft beyond what is already occurring would be anticipated and the
airspace floor altitudes would not change; consequently, wildlife populations would be expected
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to have become acclimated to the overflights and noise created by the training activities. No
ground-disturbing activities or other construction projects are required as part of the Proposed
Action; thus, no impacts on vegetation communities or the wildlife populations that they support
would occur. In the very rare and highly unlikely event that an aircraft crashes, a wildfire could
occur that could affect vegetation communities and wildlife.

However, wildfires would be

localized and loss of few individuals plants or wildlife would not adversely affect the population
viability or fecundity of any species in the region. Therefore, no further discussion regarding
wildlife and vegetation communities is warranted.

3.1

Noise

Noise is generally described as unwanted sound, which can be based either on objective effects
(i.e., hearing loss, damage to structures) or subjective judgments (e.g., community annoyance).
Human response to noise can vary according to the type and characteristic of the noise source,
the distance between the noise source and the receptor, the sensitivity of the receptor, and the
time of day. Sound is usually represented on a logarithmic scale with a unit called the decibel
(dB). Thus, a 10 dB increase in noise corresponds to a 100 percent increase in the perceived
sound. Under most conditions, a 5 dB change is necessary for noise increase to be noticeable
(U.S. Environmental Protection Agency [USEPA] 1972). The threshold of human hearing is
approximately 0 dB, and the threshold of discomfort or pain is around 120 dB.

When measuring environmental noise, the characteristics of human hearing are taken into
account by using the “A-weighted” (dBA) decibel scale, which de-emphasizes the very high and
very low frequencies to approximate the human ear’s low sensitivity to these frequencies and
emphasizes the mid-range frequencies (between 1,000 and 4,000 cycles per second). This
weighting provides a good approximation of the response of the average human ear and
correlates well with the average person’s judgment of the relative loudness of a noise event.

People are typically more sensitive to elevated noise levels during the evening and night hours
when human activity may be more relaxed. To account for increased human sensitivity to noise
at night, a 10 dB penalty is applied to nighttime aircraft operations (10 p.m. to 7 a.m.).

The Noise Control Act of 1972 (PL 92-574) and several other Federal laws require the Federal
government to set and enforce uniform noise standards for aircraft and airports, interstate motor
carriers and railroads, workplace activities, medium- and heavy-duty trucks, motorcycles and
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mopeds, portable air compressors, Federal highway projects, and Federal housing projects.
The Noise Control Act also requires Federal agencies to comply with all Federal, state, and
local noise requirements. Most Federal noise standards focus on preventing hearing loss by
limiting constant exposure to sounds of 90 dB over an 8-hour work period or 85 dB over a 16hour period (USEPA 1978). These levels could produce hearing loss if a person were exposed
to such noise for long durations (e.g., constant levels over several hours). Other physiological
issues could also occur, including stress, if persons or wildlife were constantly exposed to levels
this high or for long periods. DoD policy promotes the health, safety, and welfare of the persons
in the vicinity of and on air installations by minimizing aircraft noise and safety impacts without
degrading flight safety and mission requirements by implementing AICUZ pursuant to DoD
Instruction 4165.57.

Noise levels are computed over a 24-hour period and represented as day-night average sound
levels (DNLs).

The DNL noise metric incorporates a “penalty” for nighttime noise events

occurring between the hours of 10:00 p.m. and 7:00 a.m. to account for increased annoyance.
DNL is the community noise metric recommended by the USEPA and has been adopted by
most Federal agencies (USEPA 1974). Examples of public responses (i.e., annoyance) to
various noise levels are presented in Figure 3-1. More recent studies (e.g., Fidell 2005) indicate
annoyance by 28 to 35 percent of the public at DNL of 65 dBA. Still, a DNL of 65 dBA is the
level most commonly used for noise planning purposes and represents a compromise between
community impact and the need for activities like construction. Areas exposed to a DNL above
65 dBA are generally not considered suitable for residential use.

A DNL of 55 dBA was

identified by the USEPA, as a level below which there is no adverse impact (USEPA 1974).

A single-event noise, such as an overflight, is described by the sound exposure level (SEL).
Several examples of SEL produced by different military aircraft at various altitudes are
presented in Table 3-1.

Of course, many variables can affect SEL, including atmospheric

conditions, power settings, aircraft airspeed, altitude and attitude of the aircraft, and the engine
fan speed and turbine inlet temperature.
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Source: Schultz, T.J. 1978.

Figure 3-1. Public Annoyance from Noise Exposure

Table 3-1. Representative SEL for Typical Aircraft under Flight Track at Various Altitudes
Aircraft

Altitude (in Feet) Above Ground Level
1,000
2,000
5,000
10,000

Airspeed

Power *

F-15C

520

81%NC

114

107

99

86

74

F-16C

450

87%NC

104

96

89

77

66

F/A-18E/F

360

83%N2

106

99

90

77

65

C-130H

170

970 TIT

92

85

77

66

57

500

* %NC = percent engine core revolution per minute
%N2 = percent revolution per minute at engine stage #2
TIT = Turbine Inlet Temperature in ° Centigrade

Aircraft in supersonic flight (i.e., exceeding the speed of sound [Mach 1]) cause sonic booms.
Supersonic flight must occur only within authorized airspace. The amplitude of a sonic boom is
measured by its peak overpressure, in pounds per square foot (psf). The amplitude depends on
the aircraft’s size, weight, geometry, Mach number, and flight altitude, with altitude typically the
biggest single factor. As altitude increases, air temperature and sound speed decrease, and the
sonic booms can actually be directed away from the ground. The overpressures of booms that
reach the ground are well below those that would begin to cause physical injury to humans or
animals. They can, however, be annoying, and can cause startle reactions in humans and
animals. On occasion, sonic booms can cause physical damage (e.g., to a window) if the
overpressure is of sufficient magnitude. The condition of the structure is a major factor when
damage occurs, the probability of which tends to be low. For example, the probability of a 1 psf
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boom (average pressure in airspace) cracking plaster or breaking a window falls in the range of
1:10,000 to 1:10,000,000 (ACC 2013).

The U.S. Air Force adopted noise policy to promote the health, safety, and welfare of persons in
the vicinity of installations affected by long-term aircraft noise (DoD Instructions 4165.57). This
document instructs the managers of air installations that residential land uses are discouraged
within the 65 to 69 dBA DNL noise contour and strongly discouraged within 70 to 74 dBA DNL
noise contour. DoD Instruction 4165.57 also specifies that air installations must consider these
guidelines before major mission changes, new aircraft, and realignments affecting flying
operations, as well as when there would be an increase in nighttime flights. Table 3-2 presents
a summary of the DoD Instruction 4165.57 criteria for land use found near DMAFB.

Table 3-2. Air Force Land Use Compatibility Guidelines
Land Use

65-69
1

Residential: single units, condos, apartments

A

1

Educational Services (schools)

A

Residential Hotels

A

1

Noise Zones (dB)
70-74
75-79

80-84

1

No

No

1

No

No

1

B

No

No

B
B

Recreational activities

Yes*

A*

B*

No

Outdoor cultural, entertainment, and recreation

Yes*

Yes*

No

No

Nature Exhibits

Yes*

No

No

No

Government Centers

Yes*

A*

B*

No

Hospitals

A*

B*

No

No

Cultural activities (including churches)

A*

B*

No

No

Source: AFH 32-7084, 1999.
Key:
Yes - Land use and related structures are compatible without restriction.
No - Land use and related structures are not compatible and should be prohibited.
Y* - (yes with restrictions) - Land use and related structures generally compatible; see notes indicated by the superscript.
N* - (no with exceptions) - See notes indicated by the superscript.
NLR - (Noise Level Reduction) - NLR (outdoor to indoor) to be achieved through incorporation of noise attenuation measures into
the design and construction of the structures.
A, B, or C - Land use and related structures generally compatible; measures to achieve NLR for A (DNL/CNEL 65-69), B
(DNL/CNEL 70-74), C (DNL/CNEL 75-79), need to be incorporated into the design and construction of structures.
A*, B*, and C* - Land use generally compatible with NLR. However, measures to achieve an overall noise level reduction do not
necessarily solve noise difficulties and additional evaluation is warranted. See appropriate footnotes.
* - The designation of these uses as "compatible" in this zone reflects individual federal agencies’ and program considerations of
general cost and feasibility factors, as well as past community experiences and program objectives. Localities, when evaluating the
application of these guidelines to specific situations, may have different concerns or goals to consider.
1
A . Although local conditions may require residential use, it is discouraged in DNL/CNEL 65-69 dB and strongly discouraged in
DNL/CNEL 70-74 dB. The absence of viable alternative development options should be determined and an evaluation
indicating a demonstrated community need for residential use would not be met if development were prohibited in these zones
should be conducted prior to approvals.
1
B . Where the community determines the residential uses must be allowed, measures to achieve outdoor to indoor Noise Level
Reduction (NLR) for DNL/CNEL 65-69 dB and DNL/CNEL 70-74 dB should be incorporated into building codes and considered
in individual approvals.
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Aircraft flying in airfield airspace generally adhere to established flight paths and overfly the
same areas surrounding the airfield on a consistent basis.

At DMAFB, noise from flight

operations typically occurs beneath main approach and departure corridors and in areas
immediately adjacent to parking ramps and aircraft staging areas. As aircraft take off and gain
altitude, their contribution to the noise environment drops to levels indistinguishable from
existing background noise.

Land use guidelines identified by the Federal Interagency

Committee on Urban Noise (FICUN) are used to determine compatible levels of noise exposure
for various types of land use surrounding airports (FICUN 1980). Noise contours are frequently
used to help determine compatibility of aircraft operations with local land use. The Joint Land
Use Study (JLUS) for DMAFB reported that residences were generally considered as a noncompatible use within the 65-69 DNL contour and that residential use in these affected areas
was limited to existing residential lots only (Arizona Department of Commerce 2004).

As discussed previously in Section 2.2, year-round OSB aircraft training operations were
reviewed and analyzed under NEPA as part of the 2002 CSAR EA. Because of the transient
nature of OSB training visits, annual OSB aircraft operations were captured and analyzed in the
transient aircraft grouping of the baseline noise analysis for overall aircraft operations conducted
at DMAFB.

The noise environment surrounding DMAFB is dominated by military aircraft, primarily A-10s
and F-16Cs.

Because these two aircraft comprise the majority of the operations flown at

DMAFB and the F-16C is a relatively loud aircraft, the introduction of additional aircraft types or
number of sorties would have little effect on the DNL noise contours (see Section 4.1 and
Appendix C). Individual aircraft that are different from the routine air traffic would certainly be
noticeable due to difference in pitch or volume, but they would have little to no effect on the DNL
contours.

As mentioned previously, DoD Instruction 4165.57 instructs the managers of air installations to
work with local governments to discourage residential developments within the 65 to 69 DNL
noise contours and strongly discourage such developments within the 70 to 74 DNL noise
contours. Figure 3-2 presents the baseline DNL 65 to 85 dB noise contours in 5 dB increments
surrounding the DMAFB airfield. These contours were developed using the 2007 Noise Data
Collection, Review, and Validation Study (ACC 2007). Hereinafter, that study is referred to as
the 2007 Noise Study. Table 3-3 presents the baseline land acreage and residences exposed

DMAFB Total Force Training Mission EA

3-7

April 2015

3-8

·

0

0

0.5

0.5

1

1.5

1

1.5

2
Kilometers

Baseline Noise Contours

NOISE CONTOURS

Davis-Monthan AFB

2
Miles

65

80

75
85

85
80
75

65

85

75

80

70

65

Imagery ©2014 , Cnes/Spot Image, DigitalGlobe, Landsat, U.S. Geological Survey, USDA Farm
Service Agency, Map data ©2014 Google

70
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to noise levels greater than 65 dB DNL based on yearly aircraft operations identified in the 2007
Noise Study.

Table 3-3. Structures and Acreage Off-Base within the 65, 70, and 75 dB DNL Contours
Single-Family
Residences

Multifamily
Residences

Other
Buildings

65-69 dB

693

104

14

1,106

70-74 dB

74

27

0

258

75-79 dB

0

0

0

0

767

131

14

1,365

Noise Contour (DNL) Baseline

Total

Acres

* Other buildings are government structures
Source: ACC 2007 and GSRC

As indicated earlier, DNL correlates well with human annoyance. As DNL values increase, the
number of people expected to be annoyed also increases. Off-base, there are 693 single-family
and 104 multifamily (i.e., duplexes, 4-plexes, and apartment complexes) structures within the
existing 65-69 dB DNL contour. In addition, 14 government buildings are located within this
footprint. There are also 74 single-family and 27 multifamily off-base residences within the 7074 dB DNL contour.

3.2

Air Quality

3.2.1

Affected Environment

The USEPA established National Ambient Air Quality Standards (NAAQS) for specific pollutants
determined to be of concern with respect to the health and welfare of the general public.
Ambient air quality standards are classified as either "primary" or "secondary."

The major

pollutants of concern, or criteria pollutants, are carbon monoxide (CO), sulfur dioxide (SO2),
nitrogen dioxide (NO2), ozone (O3), particulate matter less than 10 microns (PM-10), particulate
matter less than 2.5 microns (PM-2.5), and lead. NAAQS represent the maximum levels of
background pollution that are considered safe, with an adequate margin of safety, to protect the
public health and welfare. The NAAQS are included in Table 3-4.

Areas that do not meet these NAAQS standards are called non-attainment areas; areas that
meet both primary and secondary standards are known as attainment areas. Areas that were in
non-attainment, but that are presently in compliance with air quality standards, are called
maintenance areas. The Federal Conformity Final Rule (40 CFR Parts 51 and 93) specifies
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criteria or requirements for conformity determinations for Federal projects.

The Federal

Conformity Rule was first promulgated in 1993 by the USEPA, following the passage of
Amendments to the Clean Air Act in 1990. The rule mandates that a conformity analysis must
be performed when a Federal action generates air pollutants in a region that has been
designated a non-attainment or maintenance area for one or more NAAQS.

Table 3-4. National Ambient Air Quality Standards
Pollutant

Primary Standards
Level

Averaging Time
3

Carbon Monoxide (CO)
Lead (Pb)
Nitrogen Dioxide (NO2)
Particulate Matter (PM-10)
Particulate Matter
(PM-2.5)
Ozone (O3)
Sulfur Dioxide (SO2)

9 ppm (10 mg/m )

8-hour

3

35 ppm (40 mg/m )

1-hour

0.15 µg/m3 (2)

Rolling 3-Month Average (1)
Annual
(Arithmetic Average)
1-hour
24-hour
3-year Annual
(Arithmetic Average)
3 year annual average
th
(98 percentile)
8-hour

53 ppb

(2)

100 ppb
150 µg/m3
12.0 µg/m3
35 µg/m3
0.075 ppm (3)
75 ppb

(4)

1-hour

Secondary Standards
Level

Averaging Times
None
Same as Primary
Same as Primary
None
Same as Primary
15.0 µg/m3
Same as Primary
Same as Primary

0.5 ppm

3-hour

Source: USEPA 2014 at http://www.epa.gov/air/criteria.html
Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb - 1 part in 1,000,000,000) by volume,
3
3
milligrams per cubic meter of air (mg/m ), and micrograms per cubic meter of air (µg/m ).
(1)

Final rule signed October 15, 2008. The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year
after an area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard
remains in effect until implementation plans to attain or maintain the 2008 standard are approved.

(2)

The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer
comparison to the 1-hour standard.

(3)

Final rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour
concentration, averaged over 3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-hour ozone
standard (0.12 ppm, not to be exceeded more than once per year) in all areas, although some areas have continued obligations
under that standard (“anti-backsliding”). The 1-hour ozone standard is attained when the expected number of days per calendar
year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.

(4)

Final rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking. However,
these standards remain in effect until one year after an area is designated for the 2010 standard, except in areas designated
nonattainment for the 1971 standards, where the 1971 standards remain in effect until implementation plans to attain or maintain
the 2010 standard are approved.

A conformity analysis is the process used to determine whether a Federal action meets the
requirements of the General Conformity Rule. It requires the responsible Federal agency to
evaluate the nature of a proposed action and associated air pollutant emissions and then
calculate emissions as a result of the proposed action. If the emissions exceed established
limits, known as de minimis thresholds, the proponent is required to implement appropriate
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mitigation measures. The USEPA considers Pima County near Tucson and around DMAFB as
in-attainment for CO (USEPA 2013) but portions of Pima County (near Ajo and Rollito) are
considered as moderate non-attainment areas for PM-10. The de minimis threshold for both
moderate non-attainment for PM-10 and maintenance CO is 100 tons per year (40 CFR
51.853). Table 3-5 presents the current emissions inventory from mobile and stationary sources
within the Air Quality Control Region.

Table 3-5. Stationary and Mobile Sources Emissions within Air Quality Control Region
Total Emissions by a
Stationary Source
(short tons)

Total Emissions by a
Mobile Source
(short tons)

Total
Emissions

0

1

1

Carbon monoxide (CO)

60,260

115,186

175,446

Ground-level Ozone Precursor:
Nitrogen Oxides (NOx)

5,810

20,067

25,877

182,664

10,356

13,020

Particulate Matter (PM-2.5)

7,550

910

8,460

Particulate Matter (PM-10)

43,249

1,196

44,445

Sulfur Dioxide (SO2)

2,353

151

2,504

Pollutant
Lead (Pb)

Ground-level Ozone Precursor:
Volatile Organic Compounds (VOCs)

Source: http://www.epa.gov/air/emissions/index.htm (USEPA 2014)

Greenhouse Gases and Climate Change
Greenhouse gases (GHG) are gases that trap heat in the atmosphere. They include water
vapor, carbon dioxide equivalents (CO2E), methane, nitrous oxide, fluorinated gases including
chlorofluorocarbons and hydrochlorofluorocarbons, and halons, as well as ground-level O3
(California Energy Commission 2007).

GHG Threshold
The CEQ provided draft guidelines for determining meaningful GHG decision-making analysis,
which are currently undergoing public comment at this time; however, the draft guidance states
that if the proposed action would be reasonably anticipated to cause direct emissions of 25,000
metric tons (MT) or more of CO2E GHG emissions on an annual basis, agencies should
consider this an indicator that a quantitative and qualitative assessment may be meaningful to
decision makers and the public. For long-term actions that have annual direct emissions of less
than 25,000 MT of CO2E, CEQ encourages Federal agencies to consider whether the action’s
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long-term emissions should receive similar analysis. CEQ does not propose this as an indicator
of a threshold of significant effects, but rather as an indicator of a minimum level of GHG
emissions that may warrant some description in the appropriate NEPA analysis for agency
actions involving direct emissions of GHG (CEQ 2010).

3.3

Socioeconomics and Environmental Justice

3.3.1

Socioeconomics

This socioeconomics section outlines the basic attributes of population and economic activity
within the ROI for DMAFB and vicinity. The ROI is Pima County, which is also the one county
that makes up the Tucson Metropolitan Statistical Area.

3.3.1.1

Population

The population of Pima County grew by over 150,000 from 2000 to 2013 (from 843,742 in 2000
to 996,554 in 2012), growing at an average annual rate of 1.6 percent from 2000 to 2010, and
slowing to an average annual growth rate of 0.6 percent from 2010 to 2013, as shown in Table
3-6. The State of Arizona experienced higher growth rates, with population increasing at an
average annual rate of 2.5 percent from 2000 to 2010 and 1.2 percent from 2010 to 2013. The
U.S. as a whole experienced a 1.0 percent average annual growth rate from 2000 to 2010 and
0.8 percent from 2011 to 2013. In 2013, the DMAFB ROI/Pima County accounted for about 15
percent of the population of Arizona.

Table 3-6. Population - Davis-Monthan ROI/Pima County
Pima County/ROI

Arizona

United States

Population

Average
Annual
Growth Rate

Population

Average
Annual
Growth Rate

Population

Average
Annual
Growth Rate

2013

996,554

0.6%

6,626,624

1.2%

316,128.839

0.8%

2010

980,263

1.6%

6,392,017

2.5%

308,745,538

1.0%

2000

843,742

2.7%

5,130,607

4.0%

281,421,906

1.3%

1990

666,880

3,665,228

248,709,873

Source: U.S. Census Bureau 2000, U.S. Census Bureau 2010, and U.S. Census Bureau 2013

More than 19,500 people are directly associated with DMAFB. Table 3-7 shows military and
military dependents, as well as civilian and contract employees.
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Table 3-7. DMAFB Personnel
Total
Military

7,526

Military Dependents

9,165

Civilian Employees

1,407

Contract Employees

1,477

Total

19,575

Source: DMAFB 2013

According to the 2010 Census, 55 percent of Pima County’s population is white non-Hispanic
and 35 percent is of Hispanic or Latino origin. Approximately 3.5 percent is black, and 3.5
percent is Native American or Alaska Native. Pima County is slightly more diverse than the
state as a whole, which was approximately 58 percent white non-Hispanic, according to the
2010 Census. Approximately 13 percent of the population of Pima County is foreign-born, while
28 percent of persons age 5 years and above report speaking a language other than English at
home.

Educational attainment data from the U.S. Census show that an estimated 87 percent of Pima
County persons age 25 years or older are high school graduates and 29 percent have a
Bachelor’s degree or higher.

This is above the Arizona rates of 85 percent high school

graduates and 27 percent with a Bachelor’s degree or higher, and similar to the national
averages of 86 percent high school graduates and 29 percent with a Bachelor’s degree or
higher (U.S. Census Bureau 2012).

3.3.1.2

Education

The Arizona Department of Education reports that there were 152,088 students enrolled in the
18 local public school districts in Pima County, as of 1 October 2013. These districts together
have 128 elementary schools, 54 middle schools, and 32 high schools (Personal
communication, office of the Pima County Superintendent of Schools).

The largest of the

school districts is the Tucson Unified School District (TUSD), which accounted for approximately
one third of the county’s public school students.
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The TUSD has closed a number of schools in the past few years. The Julia Keen Elementary
School was closed in 2004. With base closures across the country associated with the Base
Closure and Realignment Act of 2005, there was concern that the location of the Julia Keen
School might contribute to a decision to close DMAFB due to its proximity to the DMAFB flight
path (Tucson Citizen, 12 May 2004 and 27 July 2004, and TUSD personal communication). In
2010, TUSD closed nine schools, including one, Roberts Elementary, within a mile of the Julia
Keen School, and in May 2013 the TUSD closed an additional 10 schools. These 19 schools
were closed to cut costs and, in some cases, to generate revenue from the vacated properties
(TUSD personal communication).

There are also several postsecondary education institutions in the Tucson area, including the
University of Arizona, which is rated among the top 20 research universities in the country and
has approximately 40,000 undergraduate, graduate, and professional students.

Other

postsecondary schools include Pima Community College, which has six campuses and several
learning and education centers including the DMAFB Education Center, the University of
Phoenix, and Prescott College.

3.3.1.3

Housing

Housing characteristics are presented in Table 3-8. Owner-occupied units account for 63.6
percent of total units in the ROI, slightly below the average for the state as a whole and the
U.S., which are 65.5 percent owner-occupied. There are over 58,000 vacant housing units in
the ROI (Pima County). The 13.2 percent vacancy rate for the ROI is above the national
average but noticeably below the State of Arizona’s vacancy rate of 17 percent.

Table 3-8. ROI/Pima County Housing
Pima County/ROI

Arizona

U.S.

441,175

2,841,432

131,642,457

Owner-occupied

63.6%

65.5%

65.5%

Renter-occupied

36.4%

34.5%

34.5%

Number

58,361

484,274

16,415,655

Percent

13.2

17.0

12.5

Median Value

$177,500

$175,900

$181,400

Total Units

Vacant Units

Source:

U.S. Census Bureau 2012
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3.3.1.4

Employment

Labor force and employment data are shown in Table 3-9. There were almost 463,000 people
in the labor force in the ROI. The average 2012 unemployment rate of 7.3 percent in the
ROI/Pima County is below the 2012 average unemployment rate for Arizona (8.3 percent) and
the Nation (8.1 percent).

Table 3-9. Labor Force and Employment 2012
Pima County

Arizona

U.S.

462,748

3,026,000

154,975,000

Employed

429,167

2,774,000

142,469,000

Unemployed

33,581

252,000

12,506,000

7.3%

8.3%

8.1%

Labor Force

Unemployment Rate – 2012 Annual Average
Source:

U.S. BLS 2012 and U.S. BLS 2013

The ROI’s largest employers include DMAFB and the University of Arizona, each with over
10,800 employees; Raytheon Missile Systems, with approximately 10,300 employees; and the
State of Arizona, with approximately 8,800 employees. There are also several large healthcare
companies in the region (Tucson Regional Economic Opportunities [TREO] 2014). The ROI is
home to the University of Arizona Science and Technology Park (UA Tech Park), which houses
over 40 companies and organizations, including Raytheon, IBM, Oracle, and Citigroup, and
approximately 7,000 employees.

The ROI has become known for high-technology optics

companies, several of which are located in the 1,345-acre UA Tech Park.

While the region has a number of large employers, data from the U.S. Census Bureau’s County
Business Patterns show that 99.8 percent of the region’s business establishments are
considered small businesses based on the Small Business Administration’s (SBA) definition
(under 500 employees).

Approximately 72.1 percent of establishments have less than 10

employees, slightly below the national average of 73.6 percent (U.S. Census Bureau 2011).

The ROI has a higher percentage of retail trade, accommodation and food services, and arts,
entertainment, and recreation than the average for the nation, which is a reflection of the
importance of the tourism industry in the region.

The ROI also has higher than average

employment in healthcare and social assistance, reflecting its importance as a regional
healthcare center.

The percentage of employees in manufacturing is below the national
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average, but it is above the average for the State of Arizona. The percentage of employees in
wholesale trade is well below (about half) the national average.

Tourism is a major industry in the region. According to the Metropolitan Tucson Convention and
Visitors Bureau, in 2011 tourism accounted for approximately 21,800 jobs in Pima County.
Visitors accounted for almost $2.4 billion in direct travel spending and generated more than
$135 million in direct tax receipts.

3.3.1.5

Income

Personal income data for 2012 for the ROI are shown in Table 3-10. Per capita personal
income (PCPI) for the ROI/Pima County ($36,335) was slightly above PCPI for the state
($36,243) but only 83 percent of the U.S. PCPI of $43,735 (BEA 2012). Median household
income in Pima County ($46,443) is 88 percent of the U.S. median household income of
$53,046. Median household income for Arizona ($50,256) is well above Pima County, but still
slightly below the U.S. (U.S. Census Bureau 2012).

Table 3-10. Personal, Per Capita, and Household Income
2012
Pima County
Personal Income (thousands of dollars)

Arizona

U.S.

$36,058,871

$237,512,637

$13,729,063,000

$36,335

$36,243

$43,735

83.1%

82.9%

100

$46,443

$50,256

$53,046

PCPI (dollars)
PCPI as a percent of U.S.
Median Household Income (dollars)
Source: U.S. BEA 2012 and U.S. Census Bureau 2012

Figure 3-3 presents historical PCPI data for the ROI, Arizona, and the nation. The data show
that while PCPI in the ROI has increased over time, it remains noticeably below the national
average.
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Figure 3-6. Percent Change in Average Property Values for Select Time Periods
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Property value data are for single-family and multifamily residential. Census Group A includes Census
Tracts 7, 19, 20, 21, 35.01 and 35.03. Census Group B includes Census Tracts 20, 21, and 35.01.

3.3.3

Community Cohesion

Community cohesion is the unifying force of conditions that provide commonality within a group.
It has also been used to describe patterns of social networking within a community. Community
cohesion refers to the common vision and sense of belonging within a community that is created
and sustained by the extensive development of individual relationships that are social,
economic, cultural, and historical in nature.

The degree to which these relationships are

facilitated and made effective is contingent upon the spatial configuration of the community
itself; the functionality of the community owes much to the physical landscape within which it is
set. The viability of community cohesion is compromised to the extent to which these physical
features are exposed to interference from outside sources.

Ninety-four percent of the residential structures within No Action 65 dBA DNL contours are
located in Census Tract 20 (42 percent) and Census Tract 35.01 (52 percent). In Census Tract
20, 74 percent of the homes are owner-occupied, which is higher than the 65 percent rate for
Pima County and 54 percent for the City of Tucson. Approximately 52 percent have lived in
their home since before 2000, compared to 30 percent for the county and 29 percent for the city.
These data indicate that the area is relatively stable and cohesive. Data indicate that the
Census Tract 35.01 area, which accounts for approximately 52 percent of the residential
structures, may be less stable and cohesive.
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structures in the census tract are owner-occupied and 27 percent of the residents have lived in
their home since before 2000 (U.S. Census Bureau 2012).

There are two churches and no schools in the Accident Potential Zones (APZ) or within the 6574 dBA contours. Ideal Missionary Baptist Church and the Church of Jesus Christ of Latter-Day
Saints are within and would remain within the 65-69 dBA contour for DMAFB, even if there were
no additional visiting units flights.

3.3.4
3.3.4.1

Environmental Justice
Background

Executive Order (EO) 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, was issued by President Clinton on 11 February
1994. It was intended to ensure that proposed Federal actions will not have disproportionately
high and adverse human health and environmental effects on minority and low-income
populations and to ensure greater public participation by minority and low-income populations.
It required each agency to develop an agency-wide environmental justice (EJ) strategy. A
Presidential Transmittal Memorandum issued with the EO states that “each Federal agency
shall analyze the environmental effects, including human health, economic, and social effects,
of Federal actions, including effects on minority communities and low-income communities,
when such analysis is required by the NEPA 42 U.S.C. section 4321, et. seq.” (Air Force 1997).
The DoD has directed that NEPA will be used to implement the provisions of the EO.

3.3.4.2

Demographic Analysis

EO 12898 does not provide guidelines for determining concentrations of minority or low-income
populations. However, analysis of demographic data on race and ethnicity and poverty provides
information on minority and low-income populations that could be affected by the Proposed
Action at DMAFB. Most environmental impacts resulting from the action would be expected to
occur within the City of Tucson, which, as the smallest governmental or geopolitical unity that
encompasses the impact footprint for noise, is the Community of Comparison (COC).

The 2010 Census reports numbers of minority individuals, and the American Community Survey
(ACS) provides the most recent poverty estimates available. Minority populations are those
persons who identify themselves as black, Hispanic, Asian American, Native American/Alaskan
Native, Pacific Islander, or Other. Poverty status is used to define low-income. Poverty is
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defined as the number of people with income below poverty level, which was $23,492 for a
family of four in 2012, according to the U.S. Census Bureau.

The 2010 Census reports that the City of Tucson had a population of 520,116. Of this total,
274,793, or 52.8 percent, were minority. ACS 5-year estimates (2008-2012) show that, of the
500,504 population for whom poverty status was determined, 122,008, or 24.4 percent, of the
population were living below the poverty level. The Census Bureau defines a “poverty area” as
a Census tract with 20 percent or more of its residents below the poverty threshold and an
“extreme poverty area” as one with 40 percent or more below the poverty level.

A potential disproportionate impact may occur when the percent minority or low-income in the
study area exceeds 50 percent of the population. Additionally, a disproportionate impact may
occur when the percent minority and/or low-income in the study area are greater than those in
the COC.

3.3.4.3

Environmental Justice and Conditions

The environmental justice analysis focused on the areas where there could be adverse
environmental impacts, which are areas within the impact footprint.

Demographic analysis

showed that the COC (i.e., City of Tucson) has a minority population of 52.8 percent (2010
Census) and a low-income population of 24.4 percent (ACS, 5-Year 2008-2012), as shown in
Table 3-11.

Table 3-11. Minority and Low-Income
Geographic Unit

Percent Minority

Percent Low-Income

U.S.
Arizona
Pima County
City of Tucson

36.3
42.2
44.7
52.8

14.9
17.2
18.5
24.4

Census Tracts
7
19
20
21
35.01
35.03
36

50.4
25.4
72.5
89.2
67.4
61.6
44.3

23.4
18.4
22.3
31.4
36.9
45.7
11.4

Sources: U.S. Census Bureau 2010 Census and U.S. Census Bureau 2012
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Census Tracts 20, 21, 35.01, and 35.03 (see Figure 3-3) underlie or are very near the 65 dB
DNL noise contour and have minority population percentages greater than 50 percent and
greater than the COC. Census Tract 7 has 50.4 percent minority, which is less than the COC
(City of Tucson) minority percentage of 52.8 but still greater than 50 percent. Census Tracts 21,
35.01, and 35.03 have low-income populations greater than the COC’s low-income population
of 24.4 percent.

Review of the region using Google Earth/GIS shows that 693 single-family residences are
currently located within the 65-69 dBA DNL footprint. An additional 104 multifamily complexes
are located in this same area (see Table 3-3).

3.3.5

Protection of Children

EO 13045 requires that each Federal Agency “identify and assess environmental health risks
and safety risks that may disproportionately affect children,” and “ensure that its policies,
programs, activities, and standards address disproportionate risks to children that result from
environmental health risks or safety risks.” This EO was prompted by the recognition that
children, still undergoing physiological growth and development, are more sensitive to adverse
environmental health and safety risks than adults. The potential for impacts on the health and
safety of children is greater where projects are located near residential areas. Schools and day
care centers in the region were investigated, and it was determined that no schools and one day
care center licensed for up to 60 children are located within the current 65 dBA DNL contour.

3.4

Public Safety and Health

The safety of the public with respect to aircraft operations at DMAFB is a primary concern for
the Air Force. The areas surrounding DMAFB have AICUZ guidelines established to define
those areas with the highest potential for aircraft accidents and aircraft noise impacts, and to
establish flight rules and flight patterns that will have the least impacts on the civilian population
of Tucson with regard to safety and noise effects. With regard to potential aircraft accidents,
APZs were established by the City of Tucson through the passage of ordinances regulating
development in what is known as the Airport Environs Zone (AEZ). In 2004, the City of Tucson
adopted ordinances to limit residential construction in potential APZs identified in a JLUS
published by DMAFB, and Pima County did likewise in 2008.
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The Air Force established the current active AICUZ with its corresponding APZs at DMAFB in
1992. All aircraft participating in the Total Force Training follow established DMAFB flight rules
and overhead patterns in accordance with the published AICUZ. Considerable residential and
commercial encroachment has occurred into the APZs originally established at DMAFB.

The Air Force identifies categories of mishaps. Class A mishaps are those that result in a
human fatality or permanent total disability, the destruction of an aircraft, or a total cost in
excess of $2 million ($1 million for mishaps occurring before FY 10) for injury, occupational
illness, or destruction of an aircraft. Class B mishaps are those that result in a permanent
partial disability, inpatient hospitalization of three or more personnel, or a total cost in excess of
$200,000 but less than $1 million for injury, occupational illness, or property damage. Class C
mishaps are those that result in total damage in excess of $20,000 but less than $200,000; an
injury resulting in a lost workday (i.e., duration of absence is at least 8 hours beyond the day or
shift during which the mishap occurred); or occupational illness that causes loss of time from
work at any time.

In 1978, there was a crash (Class A mishap) of a DMAFB A-7 aircraft in the City of Tucson with
civilian casualties. The aircraft was not a part of OSB operations, and the A-7 single-engine
aircraft has since been replaced with the A-10. Since 1978, there has been no loss of any ANG
aircraft, FMS aircraft, or visiting DoD aircraft in the Tucson area or on non-military land. This is
particularly impressive, considering the variety of ANG, DoD, and FMS units participating in
training at DMAFB and the variety of aircraft types utilized.

While aircraft participating in the Total Force Training have a flawless accident record, the
particular aircraft types utilized in the Total Force Training Mission all have an individual Class A
mishap rate calculated based on worldwide deployment of that aircraft type. The mishap rates
are based on the number of mishaps per 100,000 flying hours for each type of aircraft. The
mishap rate is dependent on the number of each aircraft type deployed, the time elapsed since
the aircraft type has been in operation, the number of hours flown for each type, and the
location of the operations. The mishap rates can then be converted to a risk factor for each
aircraft type based on the number of hours flown by aircraft type participating in the Total Force
Training at DMAFB. The mishap rates and risk factors for the majority of the aircraft that would
be expected to participate in the Total Force Training are presented in Table 3-12.
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Table 3-12. Risk Factors for Visiting Unit Aircraft
# Years
Flown*

Average*
Annual
Hours Flown

Average*
Class A Rate

Estimated #
Hours to be
Flown at DMAFB

Estimated
Risk Factor

F-16

39

258,589

3.56

4544

0.063

F-15

42

147,218

2.36

216

0.003

A-10

42

122,895

2.03

1960

0.008

F-22

11

14,756

6.16

216

0.090

HH-60

32

19,067

3.77

300

0.059

C-130

59

317,832

0.83

300

0.001

GR 4 (Tornado)

34

13,283

0.21

768

0.012

MV-22

20

10,274

0.35

240

0.008

AV-8B

35

31,374

3.03

240

0.023

FA-18 E/F

19

69,177

0.95

440

0.006

CH-53

36

42,804

1.31

44

0.001

CH-46

36

61,028

1.78

60

0.002

KC-130

32

7,306

0.03

16

0.000

AH-64

31

197,187

1.62

52

0.00

Puma HC Mk2**

2

3,000

0.00

84

0.00

Aircraft Type

Source: U.S. Air Force Safety Center 2014
Note: Historical data for CH-53, CH-46, KC-130, and AH-64, as presented in Table 2-1, were used to estimate hours
* Worldwide
** SA330 updated in 2012 to this model

As mentioned previously, if an aircraft has a hung/unexpended live ordnance (MK-82, AGM), the
pilot will declare an In Flight Emergency (IFE) and land at Gila Bend AAF, if practical. If unable
to land at Gila Bend AAF, the aircraft will be flown in accordance with the DMAFB hung
ordnance pattern to RWY 30. Similarly, if there is an indication of an abnormal gun operation,
the aircraft will be flown to Gila Bend AAF.
For aircraft with hung night illumination flares (LUU-2, 5, 6, and 19), or a misfired air guided
missile, the pilot will declare an IFE, and fly the hung ordnance pattern to RWY 30. For other
situations (including minor gun malfunctions, hung practice ordnance, unexpended live
ordnance), the pilot would fly either to the active runway or to the hung ordnance pattern to
RWY 30, in accordance with DMAFB standard procedures.

The impact of aircraft noise on physical and mental health has been the subject of numerous
studies. Studies have examined impacts from various sound levels and length of exposure, with
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some studies indicating that there is a relationship between aircraft noise and aspects of
physical and mental health, but others showing contradictory or inconclusive results.

The Transportation Research Board of the National Academies (TRB) published an
independent review of the scientific literature on the health effects of aircraft noise entitled
“Effects of Aircraft Noise: Research Update on Selected Topics” in 2008, as an update to a
similar study published in 1985. The report states that

Some studies have identified a potential correlation between aviation or road
noise above certain noise thresholds, typically a day-night average noise level
(DNL) value of 70 dBA, and increased hypertension; however, other studies
contradict such findings. Occupational noise is also an intricate concern. Health
effects on children, particularly those with decreased cognitive abilities, mental
disturbances, or other psychological stressors, and studies of pregnancy and low
infant birth weights, all indicate either little correlation or conflicting results of
relationships between aviation noise and childhood psychiatric disorders,
environmental factors, or low infant birth weights. Additionally, recent studies
conclude that aviation noise does not pose a risk factor for child or teenage
hearing loss. Because aviation and typical community noise levels near airports
are not comparable to the occupational or recreational noise exposures
associated with hearing loss, hearing impairment resulting from community
aviation noise has not been identified. However, newer studies suggest there
may be a potential relationship between aviation noise levels and hypertension or
ischemic heart disease at noise levels as low as 50 dBA Leq.
Despite decades of research, including review of old data and multiple new
research efforts, health effects of aviation noise continue to be complicated and
the need for additional research is crucial to understanding.
A paper published in 2000 by the Federal Interagency Committee on Aviation Noise (FICAN)
summarizing research on the effects of aircraft noise on classroom learning suggests that
“aircraft noise can interfere with learning in the following areas: reading, motivation, language
and speech acquisition, and memory.” Studies also show that failing students are most likely to
benefit from noise reduction and that they will benefit more than top-score students (FICAN
2000). The TRB study further states that “research has confirmed conclusions from studies
completed in the 1970s showing a decrement of reading when outdoor noise levels are at an Leq
of 65 dB of higher” (TRB 2008).

There are no schools in the ROI located within the 65 dBA noise contour.
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The TRB report included discussions of the complexities of separating the effects of aircraft
noise from other factors such as socioeconomic factors, lifestyles and life stresses, hereditary
factors, and genetic composition. This study and others report that further research is needed
to establish definitive causal relationships.

3.5

Cultural Resources

The following summary has been adapted from the DMAFB Integrated Cultural Resources
Management Plan (ICRMP; DMAFB 2010) and the Cultural Resources Report prepared for the
EA (USACE 2013).

3.5.1

Prehistoric Context

The earliest human occupation of southern Arizona dates to the Paleo-Indian period, about
10,000 to 7,500 B.C. in this area. This time period is characterized by the presence of large
fluted point tools (e.g., the Clovis type) and the hunting of now-extinct large mammals, such as
the mammoth, mastodon, and camel. Plant gathering likely played an important role as well,
although evidence of such activities is generally lacking in Paleo-Indian sites. No intact PaleoIndian sites have been found in the Tucson Basin. The total Paleo-Indian assemblage found in
the Tucson Basin consists of a Clovis point and a reworked Clovis point base on the surface of
two later sites. The scarcity of Paleo-Indian artifacts in the Tucson Basin probably reflects
geomorphic conditions (i.e., sites may be present in deeply buried alluvial deposits).

The Paleo-Indian period was succeeded by the Archaic period, lasting from about 7,500 B.C. to
A.D. 450. Generally speaking, the Archaic period is seen as a long period during which human
groups adjusted to the extinction of large Ice Age mammals and began to depend more on a
wide variety of plants and smaller animals. Few sites from the early and middle Archaic times
are known in the Tucson Basin. Middle Archaic sites include large seasonal base camps, small
specialized activity areas, and quarries. Artifact types include small projectile points for hunting
and ground-stone tools for processing plant foods. The Late Archaic sub-period lasted from
about 1,500 B.C. to A.D. 450. It is represented by a large number of sites relative to the earlier
periods in the Tucson Basin. Sites are common in a variety of environmental zones including
the floodplain, bajada, sand dunes, piedmont, and higher mountain elevations. Habitation sites
are indicated by small round or sub-rectangular site structures (pit houses), hill-shaped storage
pits, hearths, and other features. Other more specialized or limited activity areas are also
recognized throughout the Tucson Basin. These sites consist of isolated features or clusters of
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features, such as rock piles or small lithic scatters, and seem to be focused on resources in the
immediate site area.

Many of the cultural and economic patterns that would characterize

subsequent cultures were first established during the Late Archaic, including use of
domesticated plant foods and a sedentary lifestyle.

The Formative Period (ca. A.D. 200-1450) in the Tucson Basin is associated with a single
prehistoric culture, the Hohokam. The classic model of Hohokam origins holds that they moved
into the southern Arizona deserts from northern Mexico, bringing with them a well-established
pottery tradition and an economy based on irrigation agriculture. More recently, archaeologists
have proposed that the Hohokam arose out of the indigenous Archaic culture. Although the site
types of the Archaic continue into the Formative period, one also sees large, permanent
villages, ball courts, and the production of painted ceramic pots.

By A.D. 1450, all

archaeological traces of the Hohokam vanished from the Tucson Basin for reasons still
unexplained.

3.5.2

Historic Period

The present-day Pima and Tohono O'odham Native Americans do not believe the Hohokam
simply disappeared. They believe they are direct descendants of the Hohokam. Although
Coronado’s Entrada of 1540 marked the end of the Prehistoric Period, it was not until 1690 that
Spanish explorers first recorded the land and its people. At that time, the Spanish encountered
Piman-speaking groups of sedentary farmers who lived along major streams. When the Jesuit
priest, Eusebio Francisco Kino, reached southern Arizona, the Tucson Basin was occupied by
people he referred to as the Sobaipuri. At the time of contact, the main settlement in the
Tucson Basin was near the present-day San Xavier del Bac Mission.
originally founded in 1700 to serve the Sobaipuri community.

This mission was

Apache raids and infectious

diseases led to the abandonment of the Santa Cruz Valley by the Sobaipuri in 1773. The
Papago (now known as the Tohono O’odham) began settling in the Tucson Basin in the early
1800s. Eventually San Xavier del Bac became a Papago mission, and still serves as the main
church of this group today.

By the time the Spanish left Arizona in 1821, only 13 missions were established, and many of
these never amounted to anything more than “vistas.” The lack of Spanish and later Mexican
interest in Arizona was due in large part to the inability of the Mexicans to control the Apache. It
was not until the latter part of the nineteenth century that the United States “pacified” the region.
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Economic development, largely in the areas of ranching and mining, followed, spurred on by the
arrival in 1880 of the Southern Pacific Railroad in Tucson.

3.5.3

Records Search

Information on cultural resources within the affected environment was derived from conducting
background research to identify previously recorded National Register properties beneath the
affected airspace and Native American Reservations. AZSite was queried in January 2013 for
eligible properties under the airspace in Arizona. It is presumed that proportionate numbers
(given project area) would be present under the New Mexico airspace. Record searches were
also conducted in January 2013 on the National Register of Historic Places (NRHP) website for
additional properties under the airspace.

The Air Force recognizes that hundreds of other

cultural resources, some documented and some not yet discovered, may exist under the
airspace.

Previous survey efforts at DMAFB have resulted in the survey of 100 percent of the
undeveloped, unpaved portions of the base. An Unanticipated Discovery Plan is located in the
DMAFB ICRMP should archaeological materials be recovered on-base. The historic structures
on DMAFB have also been thoroughly catalogued and a list of eligible buildings is maintained
by the Base Natural/Cultural Resources Manager.

Since there would be no ground-disturbing activities associated with this undertaking, no new
archaeological surveys were conducted for this project.

3.5.4

Off-Base Resources

Table 3-13 presents the NRHP-listed sites and Native American Reservation lands under the
various blocks of training airspace associated with DMAFB. Figure 3-7 illustrates the locations
of the reservation lands associated with the airspace.

The DMAFB/Total Force Training

airspace overlies at least part of eight counties in Arizona (Apache, Cochise, Gila, Graham,
Greenlee, Pima, Pinal, and Santa Cruz) and one county in New Mexico (Catron). DMAFB
airspace also overlies portions of the Tohono O’odham Nation, the White Mountain Apache,
Fort Apache Native American Reservation, San Carlos Native American Reservation, and
noncontiguous parcels of the Navajo Nation. A total of 127 NRHP-listed properties have been
identified under DMAFB airspace that could be used by visiting units. In addition, many more
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eligible or potentially eligible cultural resources associated with the history of the region are
likely to underlie airspace.

Table 3-13. NRHP-Listed Sites and Native American Reservation Lands under
DMAFB/OSB Training Airspace
Airspace
Designation

Number of NRHP
Properties
Under Airspace

Native American Reservation Lands
Under Airspace
San Carlos Native American Reservation, Fort Apache Native
American Reservation
San Carlos /Native American Reservation, Carlos Native American
Reservation, Fort Apache Native American Reservation Carlos
Native American Reservation, Fort Apache Native American
Reservation

Jackal MOA

31

Morenci MOA

9

Mustang MOA

11

None

Outlaw MOA

31

San Carlos Native American Reservation

Reserve MOA

7

Ruby/Fuzzy MOA

1

San Carlos Native American Reservation, Fort Apache Native
American Reservation
Tohono O’odham Native American Nation

Sells MOA

9

Tohono O’odham Native American Nation

Tombstone MOA

27

None

Davis-Monthan AFB

1

None

DMAFB has completed Section 106 consultation with the Arizona State Historic Preservation
Office (SHPO) and the Native American Tribes that are present under the airspace or claim
cultural affinity to the region. The Arizona SHPO has concurred with the determination that no
adverse effects on historic properties would occur. However, the Tohono O’odham Nation,
which is located along the U.S./Mexico border east of the Organ Pipe Cactus National
Monument, has established a Tribal Historic Preservation Officer (THPO), who has the
overriding authority regarding cultural resources on the Nation. The THPO has indicated that
there would be no impacts on surface or subsurface resources; DMAFB and the THPO met on 5
February 2015 and the THPO concurred with the determination of no adverse effect. No other
tribes indicated that they had concerns regarding the proposed activities and many deferred to
the Tohono O’odham (see Appendix D).
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SECTION 4.0
ENVIRONMENTAL CONSEQUENCES

4.0

ENVIRONMENTAL CONSEQUENCES

4.1

Noise

In order to evaluate the range of alternatives under consideration, aircraft activity data contained
in the 2007 Noise Study (ACC 2007) were used as a guide. It should be noted that the version
used for comparison was the draft version, and all comparisons made in this analysis assume
that no changes in noise modeling or resulting noise contours have occurred. The analyses of
the existing and resulting aircraft noise were accomplished using a group of DoD-approved
computer-based programs known as Noisemap, and by using the graphical interface known as
BaseOps. These programs are required by the Air Force to be used in the EIAP process to
analyze aircraft noise and the models are routinely verified by the Air Force.

The first step in

the noise analysis process was to determine the annual flying activity level for each alternative
as defined by both sortie level as well as Air Traffic Control (ATC) flight operations numbers.
ATC describes flying activities in terms of “flight operations,” i.e., a takeoff of a single aircraft is
counted as one ATC flight operation; a landing of a single aircraft is counted as one ATC flight
operation; a closed pattern (touch and go) is counted as two ATC flight operations. Since
visiting units’ sorties can only include one departure and one arrival, and no pattern or engine
maintenance run-up operations, all visiting units’ sorties account for two ATC flight operations.
Aircraft based at DMAFB can have several operations, however, during each flight. A complete
discussion of the data collection methods, assumptions, and models used are contained in
Appendix C.

In 1974, the Administrator of the USEPA, under authority of the Noise Control Act of 1972,
recommended that all Federal agencies adopt the DNL noise metric system (AFH 1999). As
mentioned previously, SEL noise from an F-16 can be as high as 104 dB at 500 feet above
ground level, but those levels are highly variable and dependent upon climatic conditions, time
of day, aircraft power, direction of noise source, etc. Consequently, a single event within a 65
dBA DNL contour can far exceed 65 dB and provide annoyance or a startled reaction; however,
the average of the events (i.e., DNL) still represents the most accurate assessment of the
conditions.

Furthermore, as mentioned in Section 3.1, individual aircraft, such as the F-22 or MV-22, would
likely be more noticeable to the general public because they produce noise at a different pitch or
volume.

However, the inclusion of such aircraft into the air traffic at DMAFB would not
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necessarily affect the noise contours. The traffic at DMAFB is composed mostly (70 percent) of
A-10s and F-16s and these aircraft operations are the predominant factor in the noise
environment surrounding DMAFB.

4.1.1

No Action Alternative

Under the No Action Alternative, 693 single-family residences, 104 multifamily residences, and
14 other structures (e.g., commercial, industrial, and government) are located within the 65 dBA
DNL noise contour off-base (see Table 3-3). In addition, 258 structures (74 single-family and 27
multifamily residences) are located within the 70 dBA DNL noise contour. These structures and
their inhabitants/workers would continue to be subjected to noise under the No Action
Alternative. No residences or other noise-sensitive receptors are located within the 75-79 or 8085 dB DNL contour.

4.1.2

Alternative 1. Update and Implement Total Force Training to Include FMS Aircraft
(Preferred Alternative)

Figure 4-1 depicts the resulting noise exposure contours from Alternative 1. In this figure, the
No Action Alternative is depicted with a red outline, while the Alternative 1 contour is depicted in
yellow. As can be seen from the figure, a slight change of the 65 dBA contour occurs in the
northwest and southeast.

No residences southeast of the base would be affected by the

change. However, some additional residences northwest of the base would be included as a
result of implementation of the Preferred Alternative. Using GIS, the number of structures were
counted that would be included within the 65 dBA DNL contour compared to the No Action
Alternative. Table 4-1 identifies the number of off-base sensitive noise receptors and acreage
that would be affected by the No Action Alternative and the two action alternatives.

The

increase in the 65 dBA DNL contour would affect approximately 128 single-family residences
and four multifamily residences. It should be noted, however, that the noise contours are not a
definitive line on the ground such that a slight expansion (e.g., average less than 100 feet)
would likely be imperceptible to the human ear. This shift would result in a fraction of a decibel
higher than the residents currently experience. An example of how the structures were counted
is depicted in Figures 4-2 through 4-4. As illustrated in these figures, there are several houses
that were included in the “affected” areas under Alternative 1, but these houses were not
included in the No Action Alternative even though the existing 65 dBA contour traversed the
associated property. Equally important is that no additional residences would be included within
the 70-74 dBA DNL contour under Alternative 1.
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Figure 4-1. Preferred Alternative Noise Contours at DMAFB
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Figure 4-3. Example 2 of Structures Counted within Increased Noise Contour
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Table 4-1. Number of Off-Base Noise-Sensitive Receptors and Acreage Affected by the
No Action Alternative and the Two Action Alternatives
Noise Contour (DNL)
Baseline
No Action

Alternative 1

Alternative 2

Single-Family
Residences

Multifamily
Residences

Other
Buildings

Total
Acres

65-69 dB

693

104

14

2,122

70-74 dB

74

27

0

1,250

65-69 dB

821

108

14

2,281

70-74 dB

74

27

0

1,368

65-69 dB

815

108

14

2,268

70-74 dB

74

27

0

1,369

CEQ 1508.27 states that significanace should be determined based on context and intensity.
For the acoustic environment, the context of this action is the increase of military aircraft
operations with similar sound characteristics to existing operations at an active Air Force base.
Additionally, TIA (a large, civil airport with ANG mission) is within 5 miles of DMAFB. The
population near the base is presently exposed to military and civil aircraft noise. The proposed
action would marginally increase the frequency of aircraft events; however, the events would be
similar in intensity (sound level and duration) to existing activity. Marginal increases in DNL
would not be discernible. Thus, no significant impacts associated with noise would be expected
under the Preferred Alternative.

Several measures regarding flight operations have been implemented to reduce or minimize
noise, as mentioned previously in Section 2.3. Other measures imposed by the 355 FW for all
aircraft include noise-sensitive and no-fly areas.

Generally, measures also include limiting

nighttime departures to the southeast on Runway 12 and arrivals from the southeast on Runway
30, restricting multiple practice instrument approaches (which are not proposed as part of this or
any alternative), limiting after burner/power use, and limiting airspeed and altitude.

4.1.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Figure 4-5 depicts the resulting noise exposure contours from Alternative 2. In this figure, the
No Action Alternative is depicted with a red outline, while the Alternative 2 noise exposure
contours are depicted in blue.

As illustrated in this figure and indicated in Table 4-1,

implementation of Alternative 2 would result in 122 additional residences that would be located
within the 65 dBA DNL contour compared to the No Action Alternative. Again, change in the
noise contours (i.e., average less than 100 feet) would be imperceptible.
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Figure 4-5. Alternative 2 Noise Contours at DMAFB
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As is the case under Alternative 1, the 65 dBA DNL would be increased primarily in the
southeastern portion of the base and very slightly (average less than 100 feet) in areas to the
northwest of DMAFB and only a fraction of a decibel higher than is currently experienced.
Fewer noise receptors (6 single-family residences) would be affected beyond that described for
the Alternative 1. Thus, no significant impacts associated with noise would be expected under
Alternative 2.

4.2

Air Quality

4.2.1

Environmental Consequences

This air quality analysis was conducted following the FAA Emissions and Dispersion Modeling
System Policy for Airport Air Quality Analysis; Interim Guidance to FAA Orders 1050.1D and
5050.4A (FAA 1998). Air emissions resulting from each alternative were estimated using the
FAA’s Emission and Dispersion Modeling System (EDMS) 5.1 air quality model. Guidance
documentation, model inputs, and model outputs are provided in Appendix B and summarized
here.

Model inputs included the default parameters for DMAFB (latitude, longitude, elevation, and
weather), aircraft profiles, ground support equipment, a roadway, stationary sources, and
default runways. Aircraft profiles were created using profiles provided with EDMS 5.1 software.

There are four aircraft for which EDMS 5.1 does not provide a default profile: F-22, AV-8B, MV22, and GR-4 Tornado. These aircraft were modeled as F-16 equivalents. Under the No Action
Alternative, the number of sorties is based on a total number of 1,408 sorties attributed to each
aircraft proportional to Alternative 1. The number of sorties attributed to each aircraft under
Alternative 1 and Alternative 2 were provided previously in Table 2-3 and Table 2-4,
respectively.

Modeled ground service equipment included default equipment associated with each aircraft
and two generic, electric air conditioners (75 horsepower) operating at 1,000 hours annually,
one generic, gasoline, aircraft tractor (617 horsepower) operating at 300 hours annually, six fuel
trucks (300 horsepower) operating at 150 hours annually, and three generic, gasoline, ground
power units (75 horsepower) operating at 1,000 hours annually. One roadway was included in
the model and was assumed to have a speed limit of 45 miles per hour with a length of 20
miles. Modeled stationary sources included one fuel tank using 450 kiloliters of jet naphtha (JP-
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4) annually, one boiler/space heater using 2 metric tons of bituminous coal annually, and 12
engine test cycles per year using engines of representative aircraft.

Air quality is considered institutionally significant because of the Clean Air Act of 1990, as
amended. Air quality is technically significant because of the regional ambient air quality in
relation to the NAAQS and publicly significant due to health concerns and the desire to have
clean air as expressed by virtually all citizens. A significant impact would occur if the proposed
activities would result in a violation of the NAAQS or cause the region to be reclassified as a
non-attainment area.

4.2.1.1

No Action Alternative

The baseline emission of CO and PM-10 occurring under the No Action Alternative would be
minor (Table 4-2) and well below the de minimis threshold; therefore, the direct and indirect
impacts on air quality would be negligible.

Table 4-2. Annual Air Emissions (Short Tons) Produced by the No Action Alternative
Pollutant
CO
VOCs

Total

de minimis Thresholds1

44.557

100

8.394

100

NOx

7.227

100

PM-10

0.133

100

PM-2.5

0.126

100

SOx

0.972

100

CO2

1,983.877

NA

Source: 40 CFR 51.853 and GSRC model projections.
Note that Pima County is in non-attainment for PM-10 and a maintenance area for carbon monoxide.

1

4.2.1.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

The CO and PM-10 emissions occurring under the Preferred Alternative would be minor
(Table 4-3) and well below the de minimis threshold; therefore, the direct and indirect impacts
on air quality would be negligible. Emissions of CO and PM-10 would increase by 31.3 and
50.4 percent, respectively, relative to the emissions produced under the No Action Alternative.
Still these emissions represent less than 0.1 percent of the total emissions produced within the
Air Quality Control Region (see Table 3-5).
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Table 4-3. Annual Air Emissions (Short Tons) Produced by the Preferred Alternative
Total Emissions
for Preferred
Alternative

de minimis
Thresholds1

Increase Over
No Action Alternative

CO

58.49

100

13.93

VOCs

14.05

100

5.66

NOx

10.80

100

3.57

Pollutant

PM-10

0.20

100

0.07

PM-2.5

0.19

100

0.06

SOx

1.51

100

0.54

CO2

3,294.59

NA

1,310.71

Source: 40 CFR 51.853 and GSRC model projections.
1
Note that portions Pima County is in non-attainment for PM-10 and a maintenance area for carbon monoxide.

4.2.1.3

Alternative 2. Update and Implement Total Force Training with Limited FMS
Aircraft

The CO and PM-10 emissions occurring under Alternative 2 would also be minor (Table 4-4)
and well below the de minimis threshold; therefore, the direct and indirect impacts on air quality
would be negligible. Emissions of CO and PM-10 would increase by 24.1 and 39.8 percent,
respectively, relative to the emissions produced under the No Action Alternative and would be
less than 0.1 percent of that produced within the Air Quality Control Region.

Table 4-4. Annual Air Emissions (Short Tons) Produced by Alternative 2
Pollutant

Total Emissions
for Alternative 2

de minimis
Thresholds1

Increase Over
No Action Alternative

CO

55.29

100

10.73

VOCs

12.49

100

4.10

NOx

9.98

100

2.75

PM-10

0.19

100

0.06

PM-2.5

0.18

100

0.05

SOx

1.39

100

0.42

CO2

2,989.64

NA

1,005.76

Source: 40 CFR 51.853 and GSRC model projections.
1
Note that portions Pima County is in non-attainment for PM-10 and a maintenance area for carbon monoxide.

4.3

Socioeconomics and Environmental Justice

Socioeconomic conditions comprise a variety of resources with varying importance or
significance. The support of existing businesses and industry provides an economic base for
communities and is part of the community’s long-term economic stability. Housing occupancy,
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business development, and tax revenues are based on adequate employment opportunities in a
community.

Property values are also an important socioeconomic resource that ensures

community stability, fosters community cohesion, and encourages regional growth. Actions that
would substantially reduce business stability and development, community cohesion, or
property values, or result in displacement or disproportionate impacts on low-income or minority
populations or children may be considered significant.

4.3.1
4.3.1.1

Socioeconomics
No Action Alternative

The No Action Alternative is based on visiting unit activities at or below the 2009 levels. With no
additional activity, no impacts on population, housing, education, income, or employment would
be anticipated.

4.3.1.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

The Preferred Alternative would increase the total number of visiting unit sorties to 2,326 per
year. There would be a slight change in the 65-69 dBA DNL contour, adding 128 single and 4
multi-family residences to the impact area. The Preferred Alternative also would not lead to
physical displacement of people. Furthermore, a negligible change in safety risks would occur
under this alternative (see Section 4.3.5). Consequently, adverse socioeconomic impacts would
be negligible.

The Preferred Alternative could provide benefits to the region. The Preferred Alternative would
increase the number of people coming to DMAFB for training. These additional trainees would
eat at area restaurants, rent automobiles, and in some cases may stay in area hotels. These
activities would provide revenues to area businesses over and above what would occur without
the added activity.

Concerns about the impacts of an expansion of Total Force Training activity on the tourism
industry were expressed by citizens at public meetings and in written comments. Anecdotal
information presented cites noise as causing an adverse impact on tourism-industry businesses.
However, any adverse impacts on tourism in the region would be the result of all DMAFBrelated activity, not just visiting units, and they would be difficult to quantify. The Preferred
Alternative would cause only minor changes in the number within the 65 dBA DNL noise
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contour, and most of the business areas are light industrial.

Consequently, the Preferred

Alternative would have negligible adverse impacts on tourism.

There are also some positive tourism-related impacts related to DMAFB and the Air Force in
general. The Pima Air and Space Museum, located on the southwest side of DMAFB, is the
third largest aviation museum in the world and the largest non-government funded aviation
museum. More than 150,000 visitors annually pay to visit the museum to view and learn the
history of the more than 300 aircraft and spacecraft housed there.

4.3.1.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Under Alternative 2, there would be an additional 122 single-family and four multifamily
residences impacted compared to the No Action Alternative. Adverse socioeconomic impacts
would be negligible, and the added activity could lead to revenue benefits for area businesses.
Adverse and beneficial impacts under Alternative 2 would be similar to those described for
Alternative 1.

4.3.2

Property Values

Property values for single-family and multifamily residential properties in Pima County and two
smaller areas around the DMAFB flight path were analyzed to determine changes over the last
14 years. OSB and other visiting units operated throughout this time period. The data show
that property values generally increased from 2000 through 2008, then decreased from 2010
through 2013, following trends across the nation as a result of the recession (see Figures 3-5
and 3-6).

4.3.2.1

No Action Alternative

Over the last decade, property values in Pima County and the two areas immediately around
the DMAFB flight path have followed national trends, increasing through 2008, followed by
substantial decreases (see Figure 3-5). Overall, from 2000 through 2013, property values in the
two areas around DMAFB increased substantially more than the county as a whole, with
Census Group A growing at 47 percent and Census Group B growing at 31 percent,
respectively, compared to property value growth of only 6 percent for Pima County (see Figure
3-6). The No Action Alternative would not be expected to impact property values in the region.
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4.3.2.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

The Preferred Alternative would not be expected to impact property values in the region, since
the data presented in Section 3.3.2 indicate that neither visiting units nor DMAFB daily activities
have had an apparent adverse effect on the property values.

The national and regional

economy would continue to drive property values in the area around DMAFB and the region.
Disclosure requirements as specified in Arizona Revised Statutes 28-8461 and implemented by
the Arizona Department of Real Estate (ADRE), required such notification for properties within 5
miles northwest, 1.5 miles to the southwest, 6.5 miles to the northeast, and 10 miles to the
southeast of DMAFB.

Consequently, these 128 properties would currently be in this zone

required for notification (ADRE 2015).

4.3.2.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Under Alternative 2, no impacts on property values would be expected. The same requirements
for notification to potential buyers, as described above, would be required under this alternative.

4.3.3
4.3.3.1

Community Cohesion
No Action Alternative

The No Action Alternative would not be expected to change the physical structure of the
community around DMAFB, so community cohesion would not be impacted.

4.3.3.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

No physical displacement of people or closure of community facilities (e.g., schools, recreation
centers, churches) would be expected under Alternative 1. As a result, the Preferred Alternative
would not be expected to impact community cohesion.

4.3.3.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

As with the Preferred Alternative, Alternative 2 would not require relocation or closure of
community facilities, so no impacts on community cohesion would be expected.
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4.3.4

Environmental Justice

The EJ analysis focuses on areas where there could be adverse environmental impacts. The
Guide for Environmental Justice Analysis with the Environmental Impact Analysis Process
(EIAP) (U.S. Air Force November 1997) outlines specific guidelines with respect to EJ. The
following paragraphs detail the data and calculations used for this EJ analysis.

The resources of highest concern being addressed in this analysis are safety and noise. Safety
issues are further described in Section 4.3.6. Noise contours for the proposed Total Force
Training activities were generated from the 2007 Noise Study and modeling as described in
Section 4.1. The noise contours were placed over aerial photographs to determine the affected
residential areas. Census tracts touched by the 65 dB DNL noise contour include census tracts
20, 21, 35.01, 35.03, and 36 (see Figure 3-4); however, the portion of Census Tract 21 under
the 65 dBA impact footprint does not contain residences. Other census tracts that are near the
noise contour include Census Tracts 7 and 19.

To determine if there would be disproportionately high and adverse environmental impacts on
minority or low-income populations as a result of the alternatives, the EJ guidelines specify that
data for the impacted area should be compared with data from a COC. The COC is defined as
the smallest political unit that encompasses the impact footprint, which, as mentioned
previously, is the City of Tucson.

To assess EJ, the percent minority population in the impacted census tracts was compared to
the percent minority in the COC. Similarly, the percent low-income population in the impacted
census tracts was compared to the percent low-income in the COC. Low-income populations
are defined as those living below the poverty level.

The 2010 Census data were used to determine the percent of the population that is minority.
Minority populations are those persons who identify themselves as black, Hispanic, Asian
American, American Indian/Alaskan Native, or Pacific Islander.

The U.S. Census Bureau no longer provides social characteristics of the population (including
those living below the poverty level) in the decennial census. The U.S. Census Bureau’s ACS,
however, provides estimates for many levels of geography.
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The data used in this analysis are the 5-year ACS estimates (2008-2012) for poverty, as they
are the most recent estimates available. The U.S. Census Bureau defines the poverty level in
2012 as $23,492 for a family of four (note that this is slightly different from the poverty definition
used by the Department of Health and Human Services).

ACS provides estimates of the

population for whom poverty status is determined by total, number below poverty level, and
percent below poverty level.

Demographic analysis showed that the COC has a minority population of 52.8 percent (U.S.
Census Bureau 2010) and a low-income population of 24.4 percent (U.S. Census Bureau 2012).
Minority and low-income percentages in the affected census tracts are shown in Table 4-5,
which also indicates whether or not each census tract is considered to be disproportionately
impacted. To determine if the affected census tracts have disproportionately high minority or
low-income populations, the percentage of each of these groups was compared to the
corresponding percentage for the COC. If the percentage for the census tract is greater than
the percentage for the COC or greater than 50 percent, it is considered to have a
disproportionate impact on minority and/or low-income populations. The data presented show a
disproportionate impact on populations living in all but two of these census tracts.
Approximately 5,000 notices were mailed directly to residents located northwest of the base to
provide notification of the public scoping meetings. Similar notices were sent confirming the
availability of the 2012 Draft EA in an attempt to provide meaningful involvement of the lowincome and minority populations. The NOA and Executive Summary were also provided in
Spanish to further attempt to reach minority populations.

Table 4-5. Census Tracts in City of Tucson – Environmental Justice Summary Data
Geographic Unit

Percent Minority

Disproportionate

Percent LowIncome

U.S.

36.3

14.9

Arizona

42.2

17.2

Pima County

44.7

18.5

City of Tucson

52.8

24.4

Disproportionate

Census Tracts
7

50.4

Yes

23.4

No

19

25.4

No

18.4

No

20

72.5

Yes

22.3

No

21

89.2

Yes

31.4

Yes
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Table 4-5, continued

Percent Minority

Disproportionate

Percent LowIncome

Disproportionate

35.01

67.4

Yes

36.9

Yes

35.03

61.6

Yes

45.7

Yes

36

44.3

No

11.4

No

Geographic Unit

Sources: U.S. Census Bureau 2010 Census and U.S. Census Bureau 2012

DMAFB’s PAO consistently strives to conduct outreach programs with these communities and
to communicate upcoming activities and resolve issues. One such program is the MilitaryCommunity Relations Committee (MCRC). One of the primary goals of the MCRC is to identify
solutions to minimize noise impacts to ensure the long-term viability of DMAFB.

4.3.4.1

No Action Alternative

Under the No Action Alternative, much of the area would continue to be exposed to noise levels
of 65 dBA DNL or greater because current mission support activities, including DMAFB and
transient military aircraft operations, would continue. An estimated 693 single-family residences
and 104 multifamily complexes are within the existing (No Action) 65-69 dBA noise contour, and
74 single-family residences and 27 multifamily complexes are within the 70-74 dBA noise
contour.

4.3.4.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

Under the Alternative 1, there would be a slight change of the 65 dBA contour impacting an
additional 128 single-family homes and four multifamily structures. There would continue to be
an impact on the minority and low-income populations in the residential areas on the northwest
side of DMAFB; however, there would be no additional disproportionately high and adverse
impacts on minority and low-income populations near DMAFB compared to those impacts
associated with the No Action Alternative. Special efforts were made to notify minority and lowincome populations that are already affected by visiting unit training operations and involve
them in reviewing this EA. As discussed in Section 4.1, aircraft noise contours were developed
for the No Action Alternative and Alternatives 1 and 2.
associated with areas within the 65 dBA DNL contour.

Aircraft noise-related impacts are
Noise impacts associated with

Alternatives 1 and 2 would be in the same area; however, a slight change of the 65 dBA contour
(average less than 100 feet) would occur and would be imperceptible to residents.
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4.3.4.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Under Alternative 2, the noise contours would be very similar to Alternative 1, including an
additional 122 single-family homes and four multifamily structures.

Any impacts would be

negligible.

4.3.5

Protection of Children

Under EO 13045, socioeconomic impacts are also assessed for potential disproportionate
effects on children. The resources that could have any effect on children are noise and safety.
Noise contours for the proposed Total Force Training activities were generated from the 2007
Noise Study and modeling as described in Section 4.1. The noise contours were placed over
aerial photographs to determine the affected areas. Schools and day care centers in the region
were identified in order to assess potential disproportionate impacts on children.

4.3.5.1

No Action Alternative

Under No Action Alternative, much of the area would continue to be exposed to noise levels of
65 dBA DNL or greater because current mission support activities, including DMAFB and
transient military aircraft operations, would continue whether or not the Preferred Alternative or
other alternatives are implemented. Children living in residences in the area would continue to
be impacted as they have in the past. No schools and one day care center are located within
the No Action Alternative area (existing conditions). Public safety is addressed in Section 4.3.6.

4.3.5.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

Under Alternative 1, there would be a slight change of the 65 dBA contour (average less than
100 feet), which would likely be imperceptible to residents. No additional schools or day care
centers would be impacted under Alternative 1. There would continue to be an impact on the
children living in the residential areas on the northwest side of DMAFB; however, there would be
no additional disproportionately high and adverse impacts on children compared to those
impacts associated with the No Action Alternative.

4.3.5.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Under Alternative 2, the noise contours would be very similar to Alternative 1. Any impacts
would be negligible.
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4.3.6

Public Safety and Health

This section evaluates the various alternatives to determine their potential to affect aircraft
operations relative to public safety and health. Changes in the aircraft inventory under the
Preferred Alternative would alter the number of sorties within DMAFB’s airfield environment. As
such, the potential effects on risks to military personnel, the public, and property are examined.
Fire and ground safety are assessed for visiting units operations, as part of the DMAFB
standard safety practices, for the potential to increase risk, as well as the Air Force’s capability
to manage that risk by limiting exposure, responding to emergencies, and fire management and
suppression both at the base and at the ranges. Analysis of aircraft flight risks correlates
projected Class A mishaps and Bird/Wildlife-Aircraft Strike Hazard (BASH) with current use of
the runways and airspace to consider the magnitude of the change in risk associated with the
proposed training operations.

As the number of flight hours increases for visiting aircraft operating from DMAFB, the risk
factors for each aircraft type will also increase incrementally. Because visiting aircraft flight
operations make up only a small portion of the total DMAFB flight operations (approximately 6
percent), the increase in airfield operations analyzed in this EA for either of the action
alternatives would have a minimal effect on the overall risk factors for DMAFB aircraft types
(USAF 2009).

Health and safety risks due to the potential for aircraft mishaps are reduced at DMAFB through
the following safety practices:

1. Airfield departures and arrivals, to the maximum extent possible and consistent with
established safety procedures, shall use the airspace southeast of the base.
2. Traffic patterns are flown to minimize overflights of populated areas.
3. Operational areas for aircraft are over very sparsely populated areas.
4. Raised pattern altitudes: Overhead patterns have been changed to keep aircraft higher
over populated areas, aircraft must remain 2,800 feet AGL (86 percent higher) until
within 3 miles from north end of the runway, at which time they can drop to 2,300 feet
AGL (56 percent higher) to begin their approach. The original pattern kept aircraft at
1,500 feet AGL though all phases of the pattern.
5. Visual approaches are no longer conducted from the north; only instrument approaches
are authorized from the north.
6. Altered helicopter route to West Along 22nd Street to I-10; departures re-routed over
less populated areas, raised altitude to 800 feet (60 percent increase), new procedures
published.
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7. Established southeast departures and arrivals for night operations; procedures
implemented that require night departures and arrivals be conducted to the southeast to
the maximum extent possible, during transition from day to night flying the Safety Of
Flight officer (SOF) will facilitate Runway 12 departures and Runway 30 recoveries when
possible.
8. Maximize use of other bases for practice approaches; guidance published to use other
airfields for practice approaches to the maximum extent possible, the majority of practice
approaches now occur at two other airfields, Fort Huachuca and Gila Bend.

Additional measures implemented for flight safety purposes include:

1. All aircraft carrying live ordnance utilize the southeast corridor.
2. Aircraft unable to expend live ordnance due to any system malfunction are diverted to an
alternate base to preclude recovery over the Tucson metro area.
3. Aircraft experiencing malfunctions recover to DMAFB from the southeast, preventing
overflight of densely populated areas.

Participation by foreign nations would involve international aircraft as described earlier, but the
small numbers of those aircraft would not appreciably increase the overall risk factor for Total
Force Training operations. All foreign units that are allowed to train within the U.S. are vetted
through an intense approval process; approval for their training mission is at the Secretary of
the Air Force level (Carpenter 2011). All foreign units requesting to deploy to DMAFB would
have first met the following requirements in consideration for a Red Flag or other formal US
exercise: they must have flown in a Large Force Exercise or Combined Force Exercise that
included USAF participation within the last 36 months; the foreign unit must understand and
comply with USAF training rules and restrictions; pilots must have a minimum of 500 hours
flying time; pilots must demonstrate English language proficiency. It should also be noted that
all U.S. and foreign units that train under the Total Force Training Mission are experienced
pilots; they are not learning how to fly. Rather, they are training to operate in cooperation with
U.S. aircrews under different warfare scenarios. Significant impacts would occur if any of the
alternatives would result in a marked or measureable increase in risks to public safety.

4.3.6.1

No Action Alternative

The No Action Alternative would involve Total Force Training activities at the 2009 sortie level of
approximately 1,408 sorties annually.

All safety practices identified above are currently in

effect, and, as a result, there have been no Class A mishaps associated with visiting unit
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operations out of DMAFB. There would be no increased safety risk or health impacts for the
Tucson area, since Total Force Training sorties would be kept at the current level.

4.3.6.2

Alternative 1. Update and Implement Total Force Training to Include FMS
Aircraft (Preferred Alternative)

The Preferred Alternative would increase year-round visiting aircraft sorties to 2,326, including
training sorties, arrival and departure sorties, and cargo/support sorties. This would slightly
increase the potential risk factor for most visiting aircraft due to the increased flight hours
involved. The primary aircraft involved in the Total Force Training activities (70 percent) are the
F-16 and the A-10, and the increased training sorties would involve primarily those aircraft
types, both of which have extremely low risk factors (see Table 3-11). The Preferred Alternative
would not appreciably increase the risk factor for current visiting aircraft operations. All safety
practices identified in Section 4.3.5 above are currently in effect and would not change under
Alternative 1.

Research on the impacts on health from aircraft noise are contradictory. If impacts were to
occur, the effects would likely be negligible since there would be only a slight shift in the 65 dBA
DNL and no shift in the 70 dBA DNL contour. Most of the studies indicate that impacts occur at
levels greater than 70 dBA DNL.

Studies that show that noise can interfere with student

learning show impacts when the outside noise levels are greater than 65 dBA; however, no
schools are located within the 65 dBA.

4.3.6.3

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Impacts relative to public safety and risks for Alternative 2 would be similar to Alternative 1.
However, implementation of Alternative 2 would result in a decrease in the number of visiting
unit aircraft and sorties flown, and the risk factors for aircraft types would be reduced
accordingly. The 12 percent reduction in sorties (compared to Alternative 1) would result in a
very minor risk factor reduction due to the reduction of foreign aircraft types. Health impacts for
Alternative 2 would be similar to Alternative 1.

4.4

Cultural Resources

4.4.1

Methodology

A number of federal regulations and guidelines have been established for the management of
cultural resources. Section 106 of the NHPA, as amended, requires federal agencies to take
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into account the effects of their undertakings on historic properties. Historic properties are
cultural resources that are listed in, or eligible for listing in, the NRHP. Eligibility 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.

Under federal law, impacts to cultural resources may be considered adverse if the resources
have been determined eligible for listing in the NRHP or have been identified as important to
Native Americans as outlined in AIRFA and EO 13007, Indian Sacred Sites. DoD American
Indian and Alaska Native Policy (1999) 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 prior to taking any actions that may
have the potential to significantly affect protected tribal resources, tribal rights, or American
Indian lands.

Analysis of potential impacts on cultural resources 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. Indirect impacts generally result from increased use of
an area.

Consultation with six Native American Tribes, began with a letter to each Tribe requesting
consultation using the 2012 draft EA. This request was sent out on 31 Oct 2012.

SHPO was

consulted 8 Feb 2013 following completion of the cultural survey including both direct and
indirect impacts anticipated. All six tribes also received a copy of this report. The SHPO
concurred with our determination of “no adverse effect” in a letter dated 19 Apr 2013. The Hopi
Tribe and the Tohono O’odham Nation have stated that they have no problems with cultural
resources for this project.

DM will continue consultation efforts with the Tohono O’odham

Nation regarding ongoing Air Force flying activities. On 21 Feb 2014 the SHPO suggested that
we add three more Tribes to our listing for consultation, bringing the number of tribes to nine
(White Mountain Apache Tribe, Pascua Yaqui Tribe of America, Yavapai-Apache Nation, AkChin Indian Community, Salt River Pima-Maricopa Indian Community, Hopi Tribe of America,

DMAFB Total Force Training Mission EA

4-24

April 2015

San Carlos Apache Tribe, Gila River Indian Community, Tohono O’odham Nation). On 12 Jun
2014 a letter was sent out by the FW/CC notifying the Tribes of the Draft EA name change and
notification that the Draft EA should be out later this summer. On 25 June 2014 DM received
response from the San Carlos Apache Tribe stating they had no issues with the project and
would like to meet in the future to discuss DM operations. The 355 FW Commander completed
Native American tribal consultations for this EA on 5 February, 2015 via teleconference with the
Chairman of the Tohono O-odham Nation. The Chairman confirmed the Nation's concurrence
with DMAFB's determination that the proposed overflights will not adversely affect surface or
subsurface cultural resources on the Nation's lands. Documentation of the tribal consultations
is provided in Appendix D.

4.4.2

No Action Alternative

No impacts on cultural resources would occur, as no additional sorties or other activities would
occur under the No Action Alternative.

4.4.3

Alternative 1. Update and Implement Total Force Training to Include FMS Aircraft
(Preferred Alternative)

No ground-disturbing activities would occur under any of the alternatives. Consequently, no
impacts on surficial or subsurface cultural resources sites would occur. Although the proposed
undertaking would result in a temporary increase in aircraft overflights and use of chaff and
flares, as well as allow for supersonic flight, these activities are consistent with those already in
practice within the area and would present no adverse effects (directly or indirectly) on cultural
resources below the airspace boundaries. Peak sonic boom overpressures directly under the
flight track for fighters (e.g., F-16s) range from 4.9 pounds per square foot (psf) at 10,000 feet
MSL to 1.6 psf at 30,000 feet MSL, and average about 2 psf. These overpressures diminish
toward 0.1 psf with distance from the flight track. At such low overpressures, sonic booms
under the alternative scenarios are not expected to damage maintained structures such as
ranches and outbuildings. Given the altitude, type, and speed of the aircraft, it is expected that
sonic boom overpressures would be very low. It is estimated that the sonic booms in the
airspace would have average peak overpressures of less than 1.9 psf.

At 1 psf, the

probability of a window breaking ranges from one in a billion (Sutherland et al. 1990) to one in
a million (Hershey and Higgins 1976). At 10 psf, the probability of breakage is between one in
a hundred and one in a thousand (Haber and Nakaki 1989). Plaster and adobe damage
occurs at a similar rate. According to generally accepted noise studies, structural damage is
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not expected at less than 10 psf and the types of structures most susceptible are glass and
adobe or similar plaster-type materials.

The majority of prehistoric archaeological sites under the DMAFB airspace are non-structural
and the proposed training flights would have no effect on these sites. Rock art panels and
sites located in caves and rock shelters would be similarly free from effects. Empirical tests of
the effects of sonic booms on rock shelters showed that only two of 10 sonic booms by
flyovers between 15,000 and 20,000 feet were audible at ground level and that there was no
noticeable ground movement produced by the overpressures (Battis 1983).

Battis (1983)

concluded that without sonic booms, natural forces would produce the same effect on these
archaeological resources (USACE 2013).

Because the proposed training is consistent with the type of year-round training that units
already conduct in training areas used by DMAFB, the proposed Total Force Training would
result in negligible change to the cultural setting. Chaff and flare detritus would be unobtrusive
given the very large size of the area underneath the airspace. There would be no perceptible
change in subsonic noise due to the proposed action. Finally, the low frequency of sonic booms
and the low intensity (<2 psf) of those sonic booms would ensure that there would be no
adverse effects on historic structures located beneath the airspace. The Arizona SHPO, as well
as the Tohono O’odham THPO and other Native American Tribes, have concurred with this
determination during DMAFB Section 106 consultation (Appendix D).

4.4.4

Alternative 2.
Aircraft

Update and Implement Total Force Training with Limited FMS

Impacts under Alternative 2 would be the same as for Alternative 1.
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SECTION 5.0
CUMULATIVE IMPACTS AND OTHER ENVIRONMENTAL CONSIDERATIONS

5.0

CUMULATIVE IMPACTS AND OTHER ENVIRONMENTAL CONSIDERATIONS

This section of the EA addresses the potential cumulative impacts associated with the
implementation of the alternatives and other projects/programs that are planned for the region.
The CEQ defines cumulative impacts as “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable
actions regardless of what agency (Federal or non-Federal) or person undertakes such other
actions” (40 CFR 1508.7).

This section continues: “Cumulative impacts can result from

individually minor but collectively significant actions taking place over a period of time.”

The USEPA suggests that analysis of cumulative impacts should focus on specific resources
and ecological components that can be affected by the incremental effects of the proposed
actions and other actions in the same geographic area. This can be determined by considering


Whether the resource is especially vulnerable to incremental effects;



Whether the proposed action is one of several similar actions in the same geographic
area;



Whether other activities in the area have similar effects on the resource;



Whether these effects have been historically significant for this resource; and



Whether other analyses in the area have identified cumulative effects.

Additionally, the analysis should consider whether geographic and time boundaries large
enough to include all potentially significant effects on the resources of concern have been
identified.

Geographic boundaries should be delineated and include natural ecological

boundaries and the time period of the project’s effects. The adequacy of the cumulative impact
analysis depends upon how well the analysis considers impacts that are due to past, present,
and reasonably foreseeable actions. This can be best evaluated by considering whether the
environment has been degraded (to what extent); whether ongoing activities in the area are
causing impacts; and the trend for activities and impacts in the area. The ROI for cumulative
impacts analysis includes DMAFB, the restricted airspace surrounding the base, and the City of
Tucson. Specific projects that have occurred, those currently taking place, and those projected
for the future are identified in subsequent subsections.
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As an active military installation, DMAFB experiences changes in mission and training
requirements in response to defense policies, current threats, and tactical and technological
advances. As a result, the base requires new construction, facility improvements, infrastructure
upgrades, and maintenance and repairs on an ongoing basis.

Although such known

construction and upgrades are a part of the analysis contained in this EA, some future
requirements cannot be predicted. As those requirements surface, future NEPA analysis will be
conducted, as necessary.

5.1

Past, Present, and Future Activities at or near Davis-Monthan AFB

5.1.1

Military Projects

Numerous changes have recently occurred or are being planned on and around DMAFB. Other
recent or ongoing actions at DMAFB proper are summarized below. Other military actions
surrounding DMAFB that could contribute to the cumulative impacts are discussed in the
subsequent paragraphs.


The Air Force signed a second Record of Decision (ROD) for the F-35A Training Basing
Final Environmental Impact Statement (FEIS) on 26 June 2013. The ROD states the Air
Force decision to beddown an additional 72 F-35A primary aircraft authorized (PAA)
training aircraft at Luke Air Force Base, Arizona. This beddown of 72 F-35A will bring
the total number of F-35A training aircraft to 144 PAA during calendar year 2023. The
Final EIS was made available for public review from 15 June – 15 July 2013. Hill AFB
was one of the six alternative locations analyzed in the Final Environmental Impact
Statement (EIS) for United States Air Force F-35A Operational Basing. On 2 December
2013, the Air Force issued a ROD for this EIS, documenting the Air Force decision to
implement the Preferred Alternative to beddown 72 F-35A PAA, support personnel and
facilities at Hill Air Force Base, Utah. This ROD was available for public review from 4
October – 4 November 2013.



The 563rd Rescue Group is currently considering expanding their training landing zones
(LZ) to provide greater variability in different terrain and altitudes. Up to 20 additional
LZs are being evaluated, all of which would be located in previously disturbed areas.
These actions would not result in additional flights, increased aircraft, or increased
personnel.



The 162 WG plans to construct and demolish facilities at TIA to improve current base
layout, relocate an entry gate, relocate a munitions storage area, and provide new
facilities, renovation, and a holding apron. This project includes acquisition of 22.7-acre,
5.4-acre, and 7.4-acre parcels for redevelopment plans, and will disturb about 7 acres
for both short- and long-term time frames.



The United Arab Emirates (UAE) left Tucson AGS in December 2010 with 13 Block 60
F-16 aircraft. UAE had trained with the 162 WG since June 2004. However, the Royal
Netherlands Air Force has announced that it will train with the 162 WG at TIA and will
bring 12 F-16s. The total program will provide 3,000 flying hours per year. The
transition from the UAE to Dutch training programs offset each other.
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The F-16 Block 25 aircraft currently assigned to 162 WG are coming to the end of their
operational lifespan. ANG proposes to replace the Block 25 aircraft with Block 32
aircraft in a one-for-one exchange. The F-16 Block 32 aircraft would operate at TIA and
in the airspace in the same manner that the F-16 Block 25 aircraft do currently.



Luke AFB prepared an EIS to address several range projects on BMGR-East that add
new target area for air-to-ground missiles, mobile vehicle targets, reconfiguration of
existing range for helicopter training, new sensor training area, improvements of ground
training exercises, infrastructure and road improvements, lowering of operational
airspace floor to 500 feet AGL over Cabeza Prieta CPNWR, and a new taxiway and air
traffic control tower at Gila Bend AFAF.



Angel Thunder is a joint-services exercise conducted at DMAFB. It generally occurs
every 18 months and focuses on search-and-rescue training missions. This exercise
has included use of the same airspace that visiting units and DMAFB typically use,
including the BMGR. The exercise also involves ground ranges at BMGR. A variety of
aircraft, including helicopters, may use restricted and military airspace during such an
exercise. These areas and activities would overlap with areas identified for Total Force
Training for the Proposed Action at DMAFB. However, the timing would likely not
overlap, in order to avoid conflicts with available airspace.



Daily flight operations occur by aircraft units based at DMAFB including 355 FW, 563
Rescue Group, 943 Rescue Group, 55 Electronic Combat Group, U.S. Customs and
Border Protection (CBP), and AMARG. These units plan for up to 75,000 to 80,000 flight
operations per year.



Other joint exercises that include activities within the airspace over Arizona include Red
Flag and Green Flag exercises. Strict scheduling of airspace during these and all
training exercises is required to ensure that no conflicts are created.



Local airshows are also scheduled each year. Aircraft participating in these shows are
located at both TIA and DMAFB.

In addition to these training missions and military construction projects, the 355 FW manages
and supports flight operations at DMAFB that include daily training sorties. A-10 pilots are
trained in providing close air support, forward air control, and combat search and rescue. Some
of these activities require pilots to perform touch and go’s and other pattern flying operations at
and within the airspace surrounding DMAFB. Other Air Force units, such as the 563rd Rescue
Group and 55th Electronic Combat Group and the AMARG, also use DMAFB runways and
airspace on a daily basis. Occasionally VFR itinerant overflight operations will occur using
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DMAFB airspace. These aircraft may cross or make a low approach/departure to DMAFB's
runway but do not land. Any aircraft may be included in this category including commercial
aircraft from TIA when utilizing their cross wind runway and fifth generation DoD aircraft.
Operations of this kind involving fifth generation DoD aircraft are rare and not scheduled,
resulting in no measurable impact to the noise contours.

5.1.2

Other Federal, State, and Local Actions Surrounding DMAFB

Other past, current, and future Federal actions in the area could also contribute to cumulative
effects of the alternatives. Federal agencies with jurisdiction within the ROI include the FAA,
Federal Highway Administration (FHWA), and CBP.

Potential actions within the area and

occurring in the same time frame or in the same general area of DMAFB were identified and
considered in preparation of this Draft EA. CBP recently constructed a U.S. Border Patrol
(USBP) station and sector headquarters adjacent to DMAFB, at the intersection of Golf Links
Road and Swan Road. CBP and USBP routinely use DMAFB runways and airspace for patrol
and evidentiary transport missions. The FHWA, in cooperation with the Arizona Department of
Transportation (ADOT) recently completed major improvements to Interstate 10. The FAA and
TIA recently completed improvements to the runways at TIA; 162 WG aircraft operated out of
DMAFB during the construction activities.

5.1.3

Non-Federal Actions near DMAFB

Non-Federal actions include State of Arizona, county, and private projects. General ongoing
state activities include oil, gas, and grazing leases on state trust lands, land exchanges, road
projects, and improvements to state parks and monuments. The primary actions that have
recently occurred, or that are being planned, include surface road improvements. In addition,
ADEQ issued an air quality permit in 2013 to the Rosemount Copper Mine (ADEQ 2013).

5.2

Cumulative Effects Analysis

Other military actions in the region overlap in space or time with the Proposed Action,
particularly within the airspace above the BMGR; however, these overlaps have historically
been handled through intense, coordinated scheduling. This scheduling has not resulted in
cumulative impacts.

There is potential interaction with some ongoing and recent projects,

described above, to have the potential to either increase or offset possible environmental
consequences. The following sections describe what these potential outcomes may be.
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5.2.1

Noise

Several actions have taken place at DMAFB over the last decade that have increased or
decreased operations and changed aircraft type, number of operations, and support staff. As a
result, noise levels at the airfield and surrounding areas have also varied.

DMAFB has

historically experienced noise levels much higher than would be expected under the Preferred
Alternative. The addition of 918 annual sorties by visiting units under the Preferred Alternative
(i.e., 2,326 annual sorties) would represent a 65 percent increase over the No Action Alternative
(i.e., 1,408 annual sorties), but would still represent less than 6 percent of the total DMAFB
airfield operations. Slight changes to the 65 dBA DNL noise contour would occur northwest of
the base and would include up to 128 additional residences.

Cumulative effects on the noise contours surrounding DMAFB and TIA are no longer expected
to occur since the F-35A beddown is now proposed at Luke AFB, Arizona. Since this base is
approximately 130 miles from DMAFB, the F-35A overflights are not expected to add to the
noise environment around DMAFB due to the distance and altitude at which these aircraft would
be flying.

Most other actions at or surrounding DMAFB may produce localized noise increases, primarily
from ground activities (such as weapons firing ranges, field training exercises, or MILCON
projects), so cumulative noise impacts would be localized and primarily on Federally owned
land. The cumulative impacts identified for airspace, ranges, noise, or safety would not be
significant, but will likely require more coordination between Albuquerque Air Route Traffic
Control Center, the FAA Central Service Region, and military airspace managers.

5.2.2

Air Quality

The potential cumulative air quality impacts would result from operations occurring below 3,000
feet AGL during takeoff and landings. Emissions created by aircraft training activities were
addressed in Section 4.2 and, as noted, would be well below de minimis threshold levels.
Portions of Pima County are considered in moderate non-attainment for PM-10. The Preferred
Alternative would not be expected to contribute to cumulative effects of PM-10 since there
would be no additional ground disturbances.

Other Federal and non-Federal construction

projects could contribute to cumulative increases in PM-10; the magnitude of these effects
would depend on climatic conditions, size of the areas disturbed, timing and location of the
construction in relation to other projects, and implementation of best management practices,
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such as watering to control fugitive dust, revegetation of disturbed sites, and use of pavement or
soil binders on unimproved roads and parking lots. For instance, the recently authorized
Rosemont Copper Mine projected the total emissions for PM-10 to be 852.11 tons per year for
the first year of its operations; within 20 years of operations, those emissions are expected to be
reduced to less than 500 tons per year. Similarly, the CO emissions are expected to be higher
during the first year of operations (644 tons per year), but substantially reduced to 185 tons per
year within 20 years of operations (Rosemont Copper Company 2011). Total Force Training
missions would contribute to an increase in CO emissions; however, as noted previously, these
emissions would be well below de minimis thresholds. Consequently, Total Force Training
activities, in combination with other Federal and non-Federal activities, would not be expected to
create major increases in CO emissions.

Furthermore, the emissions produced under the

Preferred Alternative would contribute less than 0.1 percent of the total emissions generated
within the Air Quality Control Region. No other adverse cumulative impacts on the region’s
airshed are anticipated as a result of the Preferred Alternative or other ongoing or proposed
actions in the region.
According to the 95th Wing Base (2008), U.S. military aircraft used approximately 0.5 percent of
the aviation fuel consumed in 2000. Historically, the aviation sector has been estimated to emit
about 2.6 percent of the Nation’s GHG emissions; thus, U.S. military aircraft contribute a very
small portion of these gases (U.S. General Accounting Office [GAO] 2000). GHG emissions
from individual actions, such as the Total Force Training, are not large enough to have an
appreciable effect on climate change; such changes to climate are, by nature, associated with
global cumulative effects. Currently, no universal standard has been accepted to determine the
significance of cumulative impacts of GHG emissions.

In the absence of any controlling

standard, the emissions associated with Total Force Training operations would not be expected
to significantly contribute to climate change on a cumulative basis, and would not significantly
add to the GHG emissions occurring nationwide or globally.

5.2.3

Socioeconomics and Environmental Justice

The balance of ongoing and anticipated military actions is likely to have a long-term, strong
positive effect on regional economy, even though there may be local differences in effects.
Since the Nation and the region have experienced a recent (2008) downturn in employment and
personal income, the Preferred Alternative and other military projects that are ongoing or
planned would result in beneficial cumulative impacts.
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construction projects, temporary immigration of laborers may exceed capacity of local and
regional accommodations.

The Preferred Alternative would cause minor cumulative disproportionate impacts on minorities
and low-income populations relative to the COC. However, these effects would occur under the
No Action alternative as well. The proposed increase of visiting unit sorties would expand the
65 dBA DNL contour in areas southeast of the base where there are no residences or other
noise-sensitive receptors.

Areas to the northwest of the base would also experience an

increase in the 65 dBA DNL contour. Approximately 128 houses would be incorporated to this
contour; however, this shift would only be represented by a fraction of a decibel.

The

incremental effects of the proposed Total Force Training missions, in combination with potential
impacts associated with the past and reasonably foreseeable future actions described in this
section, would not be expected to have any major adverse cumulative effects on minority or lowincome populations or on children.

5.2.4

Public Safety

Airspace management and air safety are vulnerable to incremental effects, and if the cumulative
actions were to overload the capacity of the airspace or the controller’s ability to manage flight
activity, then cumulative impacts would be considered significant. Several actions have taken
place at DMAFB, TIA, Luke AFB, Yuma Marine Air Corps Station, and BMGR over the last
decade that have increased or decreased operations and changed aircraft type, number of
operations, and support staff. As a result, airspace demand and resulting safety issues at the
airfield and surrounding areas have also varied.

Cumulative effects on regional airspace would occur where the airspace is used and controlled
by the FAA and DoD. Increases in overflights around the City of Tucson caused by Total Force
training missions would increase the risk of Class A mishaps. As mentioned previously, the Air
Force has not reported one mishap (Class A or otherwise) in over 35 years of training visiting
units at DMAFB. The 355 FW and OSB/Det 1 have established very stringent flight rules,
especially regarding the altitudes and speeds of aircraft approaching landing over the City of
Tucson. The Preferred Alternative would not contribute to any significant cumulative risk to
public safety.
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5.2.5

Cultural Resources

Cultural resources throughout southern Arizona have been subjected to various degrees of
disturbance from a wide range of activities including agriculture, business, commercial and
residential development, road and highway construction, and vandalism.

Most ground-

disturbing projects that involved Federal funds (directly or indirectly) likely were completed in
compliance with Section 106 of NHPA; consequently, impacts on cultural resources would have
been either avoided or mitigated.

Some of the projects described above could result in

additional adverse effects, such as CBP tactical infrastructure projects, ADOT highway
expansion, or new target areas on BMGR-East. The Preferred Alternative described herein,
however, is expected to result in no adverse effects and thus would not contribute to the
cumulative impacts on cultural resources.

5.3

Other Environmental Considerations

5.3.1

Relationship between Short-Term Uses and Long-Term Productivity

CEQ regulations (Section 1502.16) specify that environmental analysis must address “…the
relationship between short-term uses of man’s environment and the maintenance and
enhancement of long-term productivity.”

Special attention should be given to impacts that

narrow the range of beneficial uses of the environment in the long-term or pose a long-term risk
to human health or safety. This section evaluates the short-term benefits compared to the longterm productivity derived from not pursuing the Preferred Alternative.

A short-term use of the environment is generally defined as a direct temporary consequence of
a project in its immediate vicinity. Short-term effects could include localized disruptions and
higher noise levels. Under the Preferred Alternative, short-term uses of the environment would
result in noise from aircraft operations. Noise generated by visiting unit aircraft sorties would be
temporary and sporadic, and would not be expected to result in adverse effects on noisesensitive receptors, wildlife, livestock, or cultural resources.

The long-term impacts of the Total Force Training missions would primarily involve additional
use of airspace. These changes in airspace use would not impact the long-term productivity of
the land and natural resources. As indicated previously in Table 4-2, the Total Force Training
events would be less than 6 percent of the DMAFB total annual operations.

DMAFB Total Force Training Mission EA

5-8

April 2015

5.3.2

Irreversible and Irretrievable Commitment of Resources

NEPA CEQ regulations require environmental analyses to identify “...any irreversible and
irretrievable commitments of resources which would be involved in the Preferred Alternative
should it be implemented” (40 CFR Section 1502.16). Primary irreversible effects result from
permanent use of a nonrenewable resource (e.g., minerals or energy). Irretrievable resource
commitments involve the loss in value of an affected resource that cannot be restored as a
result of the action (e.g., disturbance of a cultural site) or consumption of renewable resources
that are not permanently lost (e.g., old growth forests). Secondary impacts could result from
environmental accidents, such as explosive fires. Natural resources include minerals, energy,
land, water, forestry, and biota. Nonrenewable resources are those resources that cannot be
replenished by natural means, including oil, natural gas, and iron ore.

Renewable natural

resources are those resources that can be replenished by natural means, including water,
lumber, and soil.

No irretrievable commitment of natural or cultural resources is expected to result from the
implementation of the Preferred Alternative. Military training necessarily involves consumption
of nonrenewable resources, such as gasoline for vehicles and jet fuel for aircraft.

Secondary impacts on natural resources could occur in the unlikely event of an accidental fire,
such as one caused by an aircraft mishap. However, while any fire can affect agricultural
resources, wildlife, and habitat, the increased risk of fire hazard due to operations under the
Preferred Alternative is extremely low.
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355 FW
µg/m3
ABD
ACC
ACS
ADOT
AEZ
AFB
AFI
AGE
AGL
AICUZ
Air Force
AMARG
ANG
APZ
ARTCC
ASA
ATCAA
BMGR
Caltrans
CBP
CEQ
CFR
CO
CO2E
COC
CPNWR
CSAR
dB
dBA
Det 1
DNL
DoD
DMAFB
EA
EDMS
EIAP
EIS
EJ
EO
ETAC
FAA
FHWA
FICAN
FICUN
FL

162d Wing
355th Fighter Wing
micrograms per cubic meter
Average Busy Day
Air Combat Command
American Community Survey
Arizona Department of Transportation
Airport Environs Zone
Air Force Base
Air Force Instruction
aerospace ground equipment
above ground level
Air-Installation Compatible Use Zone
United States Air Force
Aerospace Maintenance and Regeneration Group
Air National Guard
Accident Potential Zone
Air Route Traffic Control Center
Air Sovereignty Alert
Air Traffic Control Assigned Airspace
Barry M. Goldwater Range
California State Department of Transportation
U.S. Customs and Border Protection
Council on Environmental Quality
Code of Federal Regulations
Carbon Monoxide
CO2 equivalent
Community of Comparison
Cabeza Prieta National Wildlife Refuge
Combat Search and Rescue
decibel
A-Weighted Decibels
Detachment 1
Day-Night Average Sound Level
Department of Defense
Davis-Monthan Air Force Base
Environmental Assessment
Emission and Dispersion Modeling System
Environmental Impact Analysis Process
Environmental Impact Statement
environmental justice
Executive Order
East Tactical Range
Federal Aviation Administration
Federal Highway Administration
Federal Interagency Committee on Aviation Noise
Federal Interagency Committee on Urban Noise
Flight Level
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FONSI
FW
GHG
ICRMP
IICEP
JLUS
LATN
LOLA
mg/m3
MOA
MSL
MTR
NAAQS
NEPA
NGB
NOA
NO2
NOx
NRHP
NTAC
O3
OSB
PAO
PCPI
PDEA
PM-2.5
PM-10
ppb
ppm
RA
RMP
ROI
SADA
SAIPE
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SEL
SO2
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TP
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TUSD
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UA Tech Park
USBP
USEPA

Finding of No Significant Impact
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Interagency/Intergovernmental Coordination for Environmental Planning
Joint Land Use Study
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milligrams per cubic meter
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mean sea level
Military Training Route
National Ambient Air Quality Standards
National Environmental Policy Act
National Guard Bureau
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Nitrogen Dioxide
Nitrous Oxides
National Register of Historic Places
North Tactical Range
Ozone
Operation Snowbird
Public Affairs Office
Per Capita Personal Income
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particulate matter less than 2.5 microns
particulate matter less than 10 microns
parts per billion
parts per million
restricted areas
Ramp Management Plan
Region of Influence
Southern Arizona Defense Alliance
Small Area Income and Poverty Estimates
Small Business Administration
sound exposure level
Sulfur Dioxide
South Tactical Range
Tucson International Airport
Training Plan
Transportation Research Board
Tucson Regional Economic Opportunities
Tucson Unified School District
United Arab Emirates
University of Arizona Science and Technology Park
U.S. Border Patrol
United States Environmental Protection Agency
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Tucson, A
STATE OF ARIZONA)
COUNTY OF PIMA)
Debbie Capanear, being first
says: that she is the Legal A,
of TNI PARTNERS, a Gener
an d existing under the laws of
that it prints and publishes t
daily newspaper printed and
Tucson, Pima County, State ,
general circulation in said <
elsewhere, and that the attach
Legal Nc
published correctly in the e
Arizona Daily Star on each o
wit:
JULY31,2012
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NOTICE OF AVAILABILITY
DRAFT ENVIRONMENTAL ASSESSMENT FOR THE
PROPOSED IMPLEMENTATION OF NAT10NAL GUARD BUREAU'S
TRAINING PLAN 60-1 IN SUPPORT OF OPERATION SNOWBIRD (OSB),
DAVIS-MONTHAN AIR FORCE BASE, ARIZONA
This Notice of Availability provides formal notification that the availability of the Draft
Environmental Assessment (EA) and ~raft Finding of No Significant Impact (FONSI) are
available for public review. In order to comply with the National Environmental Policy
Act (NEPA) of 1969, the U.S. Air Force and U.S. Army Corps of Engineers, Sacramento
District conducted an eva)uation of potential environmental impacts associated
with the proposed implementation of National Guard Bureau's (NGB)'Training Plan
60-1 (TP 60-1) Annex C Addendum (Operation Snowbird Ramp Management Plan)
at Davis-Monthan Air Force Base (DMAFB), Arizona. The TP 60-1 would expand
pilot training operations conducted by the Air National Guard's (ANG) 162nd Fighter
Wing (162 FW), Detachment 1, a tenant unit at DMAFB. Other alternatives currently
being considered by the NGB include the No Action Alternative, which entails the
continuation of OSB at 2009 levels; addition of other U.S. aircraft at 2002 level of
operations; and the addition of U.S. and foreign aircraft at 2002 level of operations.
The Draft EA is available at the following local libraries: Eckstrorn-Columbus Branch
Library, 4350 East 22nd Street, Tucson, AZ, 85711, Quincie Douglas Library, 1585
East 36th Street, Tucson, AZ 85713, and Salazar-Ajo Library, ' 33 West Plaza Street,
Ajo, Az 85621. It is also available online at: ·
http://www.dm.af.mil/library/ operationsnowbirdenvironmentalassessment.asp:
The 45-day public comment period be~ins with the publication of this Notice of
Availability; and ends on 14 Sept ember, 2012. Comments must be submitted in
writing to the following address: ATTN: OSB EA COMMENT SUBMITTAL, 355th
Fighter Wing Public Affairs, 3180 S. First Street, Davis-Monthan AFB, Arizona 85707.

Publish July 3 1. 2012 • Arizona Daily Star
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NOTICE OF AVAILABILITY
DRAFT ENVIRONMENTAL ASSESSMENT FOR THE
UPDATE AND IMPLEMENTATION OF THE
TOTAL FORCE TRAINING MISSION FOR VISITING UNITS
(OPERATION SNOWBIRD, MULTI-SERVICE, AND
FOREIGN MILITARY SALES}
DAVIS-MONTHAN AIR FORCE BASE, ARIZONA

ARIZONA DAIL'

Tucson, Ariz
STATE OF ARIZONA)
COUNTY OF PIMA)

This Notice of Availability provides formal notification t hat t he Draft Environmental
Assessment (EA) and Draft Finding of No Significant Impact (FONSI) are available for
public review. In compliance with the National Environmental Policy Act (NEPA) of 1969,
Debbie Capanear, being first dt the U.S. Air Force, Air Combat Command (ACC) and U.S. Army Corps of Engineers,
Sacramento District conducted an evaluation of potential environmental impacts
says: that she is the Advertisi n ~ associated with the proposed update and implementation of Total Force Training Mission
PARTNERS, a General Partr for Visiting Units at Davis-Monthan Air Force Base (DMAFB), Arizona. This is a revision
of the July 2012 Draft EA which evaluated the proposed implementation of the Training
existi ng under the laws of the S1 Plan 60-1 Annex C Addendum (Operation Snowbird Ramp Management Plan) to
it prints and publishes the Ariz support training operat ions cond ucted by the Air National Guard 's 162nd Fighter Wing,
newspaper pri nted and publish€ Detachment 1 at DMAFB. ACC revised the 2012 Draft EA to more accurately describe
the visiting unit flight operations (i.e., units other than those based at DMAFB) that ,occur
Pima County, State of Arizona at DMAFB and assess their potential impacts. Alternatives evalu~\ted in this revised
circulation in said City, County EA include the No Action Alternative, which would maintain t he number of visiting
annual sorties to the 2009 levels of 1 ,408; the Preferred Alternative, which would
and that the attached ad was pr units'
increase the number of sorties flown by visiting units to 2,326 and Alternative 2 , which
would increase the annual sorties to 2,134. The Draft EA is available at the following
Leg al Noti local libraries: Eckstrom-Columbus Branch Library, 4350 East 22nd Street, Tucson, AZ,
85711 , Quincie Douglas Library, 1585 East 36th Street, Tucson, AZ 85713; Himmel Park
Branch Library, 1035 N Treat Avenue, Tucson, AZ 85716; University of Arizona Library,
published correctly in the en 1510 East University Boulevard Tucson, AZ -85721; Venito Garcia Library & Archives,
A rizona Daily Star on each of P.O. Box 837, Sells, AZ 85634; Pascua Yaqui Tribe- Public Library, 7418 South Cam ino
Cocoim, Tucson , AZ 85757; and Salazar-Ajo Library, 33 West Plaza Street, Ajo, AZ
wit:
85621 . It is also available online at: http://www.dm.af.mil/ library/ tftea.asp.

SEPTEMBER 22, 2014
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The 30-day public comment period begins w ith the publication of this Notice of
Availability, and ends on 23 October 2014. Comments must be submitted in writing
to the following address: ATTN: TFT EA COMMENT SUBMITTAL, 355th Fighter Wing
Public Affairs, 3405 S. Fifth Street 1 Suite 1062, Davis-Monthari AFB, Arizona or via e-mail
at 355fw.pa.comment@us.af.mil, using the subject line: TFT EA Com ment Submittal.
Publish September 22, 201 4 • Arizona Daily Star
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My commission expires _ __ ____ _ _ ___
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Tucson , Ariz,
STATE OF ARIZONA)
COUNTY OF PIMA)
Debbie Capanear, being first dl
says: that she is the Advertising
PARTNERS , a General Partr
existing under the laws of the St
it prints and publishes the ~nz
newspaper printed and publlshe
Pima County, State of Arizona
circulation in said City, County
and that the attached ad was pr
Legal Noti
published co rrectly in the en
Arizona Daily Star on each of
wit:

AVISO DE DISPONIBILIDAD
BORRADOR DE LA EVALUACION AMBIENTAL PARA EL
ACTUALIZACION E IMPLEMENTACION DE LA
MISION DE ENTRENAMIENTO DE FUERZA TOTAL PARA GRUPOS MILITARES
VISITANTE (OPERACION SNOWBIRD, MULTISERVICIOS, Y
VENTAS MILITARES EXTRANJERAS)
DAVIS-MONTHAN AIR FORCE BASE, ARIZONA
Este aviso de disponibilidad da notificaci6n·formal que lo Borrador de Evaluaci6n Ambiental
(EA) y el Borrador del Recomendaciones de No lmpacto Significative (FONSI} estan
disponibles para revision publica. Para cumplir con Ia ley Ambiental de Politica Nacional
(NEPA) de 1969, el Air Combat Command (ACC) de Ia U.S. Air Force y U.S. Army Corps
of Engineers, Sacramento District, realize una evaluaci6n de los impactos ambientales
potenciales asociadas co1 1Ia actualizaci6n propuesta e implementaci6n de Ia Misi6n de
Entrenamiento de Fuerza Total para Grupos Militares Visitante en Davis-Monthan Air Force
Base (DMAFB), Arizona. E<>te es un EA borrador revisado por el EA borrador del julio de 2012
que evalu6 Ia implementaci6n propuesta del Plan de Entrenamiento 60-1 Annex C Addendum
(Operation Snowbird RamJ:. ·Management Plan) para apoyar operaciones de entrenamiento
realizado por el162nd Fighter Wing del Air National Guard Detatchment 1 a DMAFB. El ACC
ha decidido a revisar el2012 EA borrador para describir con mayor precision los grupos '
militares visitantes (es decir, los unidades que no sean aquellos basados en DMAFB), sus
operaciones de vuelo que se producen en el DMAFB y evaluaci6n de los impactos potenciales.
Evaluaciones alternatives en esta EA revisado incluyen Ia Alternativa de No Acci6n, que seria
mantener el numero de vuelos anuales de las grupos m ilitares visitantes a los niveles de 2009
(1-,408 salidas); Ia Alternativa Preferida, que aumentaria el numero de incursiones volado por
grupos militares visitante a 2,326; y Ia Alternativa 2, lo que aumentaria los vuelos a 2, 134 por
aiio. El Borrador"EA esta disponible en las siguientes bibliotecas locales: Eckstrom-Columbus
Branch Library, 4350 East 22nd Street, Tucson, AZ, 85711 , Quincie Douglas Library, 1585 East
36th Street, Tucson, AZ 85713; Himmel Park Branch Library, 1035 N Treat Avenue, Tucson, AZ
85716; University of Arizona Library, 1510 East University Boulevard Tucson, AZ 85721; Venito
Garcia Library & Archives, P.O. Box 837, Sells, AZ 85634; Pascua Yaqui Tribe- Public Library,
7418 South Camino Cocoim, Tucson, AZ 85757; y Salazar-Ajo Library, 33 West Plaza Street,
Ajo, AZ 85621. Tambien esta disponible a Ia internet a:
http://www.dm.af.mil/library/tftea.asp.
El periodo de comentario publico de 30 dias comienza con Ia publicaci6n de este Aviso
de Disponibilidad y finaliza el 23 de Octobrie de 2014. Comentarios escritos deben ser
presentadas por a Ia siguiente direcci6n: ATIN: TFT EA COMMENT SUBMITIAL, 355th Fighter
Wing Public Affairs, 3405 S. Fifth Street, Suite 1062, Davis-Monthan AFB , Arizona 85707, a a
traves de e-mail to 355fw.pa.comment@us.af.mil.

SEPTEMBER 22, 2014
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SUBSTANTIVE COMMENTS ON
2014 REVISED DRAFT EA

From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Wednesday, September 24, 2014 1:24 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: TFT EA Comment Submittal
TFT EA Comment Submittal.pdf



OriginalMessage
From:AnnaLands[mailto:healing@rnsmte.com]
Sent:Tuesday,September23,20147:09PM
To:355FW/PAComments
Subject:TFTEACommentSubmittal


DearFolksAttachedismycommentregardingtheincreaseofflightsat
DavisMonthanAirbaseinTucson.

AnnaLands

1

TFT EA Comment Submittal
355th Fighter Wing Public Affairs
3405 Fifth Street
Davis-Monthan Air Force Base, Arizona 85707

September 23, 2014

To Whom It May Concern:

This comment is in regard to the proposed increase in flights at Davis-Monthan. My concern is with any
flights to the east of Davis-Monthan over the Lower San Pedro River Valley and the community that
extends along it. There have been alarming events involving low-flying aircraft (helicopters, C-130’s,
and a small jet airplane) which motivate this concern. Davis-Monthan Public Relations Office has been
informed of these and other events.

My request is this: that aircraft of any kind maintain an elevation of at least 400 feet while flying over
the riparian and residential areas. Residences and businesses extend two to four miles on either side
of this part of the San Pedro River. The entire San Pedro River Valley is the last remaining major
migration corridor in the desert southwest.
Further information is at http://cascabelworkinggroup.org/. We established these pages in response
to the proposed SunZia Transmission Project, and the information remains current and accurate.

Sincerely,
Anna Lands
6520 Cascabel Road
Benson, Arizona 85602
520-212-9853

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, September 29, 2014 11:36 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: ATTN: TFT EA COMMENT SUBMITTAL

From: Ellis & Tatyana Spiegel [mailto:ellis_tatyana@yahoo.com]
Sent: Friday, September 26, 2014 11:07 PM
To: 355 FW/PA Comments
Subject: ATTN: TFT EA COMMENT SUBMITTAL

According ot the World Health Organization (WHO), "for community noise recommend less than 30 A-weighted
decibels (dB(A)) in bedrooms during the night for a sleep of good quality... The WHO guidelines for night noise
recommend less than 40 dB(A) of annual average (Lnight) outside of bedrooms to prevent adverse health
effects from night noise."
How can you say that noise over 60 dB is of no impact and no concern?
"Over 60 dB" means anything above 60 dB and not anywhere near safe 30-40 dB.
I suggest you RECONSIDER AT LEAST NIGHT FLIGHTS.
Unless there is a real emergency - NO NIGHT FLIGHTS.
PEOPLE NEED THEIR SLEEP TO BE WELL.
Tatyana Spiegel,
Tucson resident
WHO/Europe | Data and statistics

WHO/Europe | Data and statistic
s
World Health Organization Regional Office fo
r Europe
View on www.euro.who.int

Preview by Yahoo

1

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Thursday, October 09, 2014 5:40 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Comments on Draft EA for Total Force Training Mission
SCA-COPIER-14100909331.pdf

Importance:

High

From:
Sent:
To:
Cc:



OriginalMessage
From:MauraKwiatkowski[mailto:Maura.Kwiatkowski@pima.gov]
Sent:Thursday,October09,201410:10AM
To:355FW/PAComments
Subject:CommentsonDraftEAforTotalForceTrainingMission
Importance:High

Goodmorning.



PleasefindenclosedPimaCounty'scommentsonthisDraftEnvironmental
Assessment.



Couldyoupleasereplytothismessagetoconfirmreceiptofthesecomments?



Thankyou,

MauraKwiatkowski




MauraJ.Kwiatkowski

ChiefAdministrativeAssistantto

PimaCountyAdministratorChuckHuckelberry

130W.CongressStreet,Floor10

Tucson,Arizona85701
ϱϮϬ͘ϳϮϰ͘ϴϱϴϳ
1

BOARD OF SUPERVISORS
PIMA COUNTY GOVERNMENTAL CENTER
130 W. CONGRESS,fl..OOR 11, TUCSON,AZ 85701-1317
(520) 724-8126 . FAX (520) 884-1152

October 9, 2014

United States Air Force
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis-Monthan AFB, Arizona 85707

Re:

Federal Environmental Assessment for Davis-Monthan Air Force Base's Total Force
Training Mission

The US Air Force began a 30-day public comment period on September 24, 2014 for a
revised draft of the Total Force Training Environmental Assessment (EA), a federally
mandated analysis of potential environmental impacts and options related to specific flight
exercises, training and other activities conducted at Davis-Monthan Air Force Base. The Total
Force Training operations, which include Operation Snowbird, involve the training of visiting
airmen from allied foreign nations and other units from different branches of the US military,
including active duty, National Guard and reserve units. The host unit for the training is the
162nd Fighter Wing of the Arizona Air National Guard, which has supported the program since
1975. Air operations are also supported by the Air Force's 355th Fighter Wing based at
Davis-Monthan.
In the 39 years these training missions have occurred, thousands of pilots and other military
personnel have traveled to Davis-Monthan and received high-level instruction that supports
critical aspects of US military and allied nations' defense preparations. The program is unique
to our area and is made possible by our ideal climate for air operations, open desert and the
presence of facilities such as Davis-Monthan, the 162"d Fighter Wing at Tucson International
Airport and a number of nearby Military Operation Areas, including the Barry M. Goldwater
Gunnery Range west of Ajo. The Air Force considers Operation Snowbird and the Total Force
Training operations critical to the nation's mmtary readiness, and the year-round training has
served as important preparation for the military's most recent engagements in Afghanistan
and Iraq.
Pima County has long supported Davis-Monthan in its m1ss1on. In March, the Board of
Supervisors approved a resoiution supporting the Base, including "any new missions, flying or

Re: Federal Environmental Assessment for Davis-Momhan Air Force B ase's Total Force
Training Mission
October 9, 2014
Page 2

otherwise. Pima County is an active participant in the DM-50, the Southern Arizona Defense
Alliance and other organizations that support Davis-Monthan. Pima County voters approved
spending $1 0 million, which was used to acquire land and protect the Base's flight corridors
and prevent urban encroachment.
Pima County has provided millions of dollars in
infrastructure for Davis-Monthan since its inception as an active military base in 1941 .
The EA finding of no significant impact for both of the alternatives is important to note. The
alternative with the most sorties and potential impact (Alternative 1 ) included the following
summary of environmental consequences:
"No impacts were identified regarding land use, climate, geology, soils, water
quality and supply, wetlands, fish and wildlife populations, transportation and
public services. Insignificant impacts would be incurred on noise, air quality,
socioeconomics (including property values), public safety and cultural
resources ... The Arizona State Historic Preservation Office has concurred with the
Air Force's determination of no adverse effects on historic properties, under
Section 106 of the National Historic Preservation Act. However, on-going Section
106 consultation with Native American Tribes is continuing. Section 106
consultation regarding cultural resources has been completed. The No Action
Alternative would result in no change to existing conditions. "
The EA, as noted, does determine that there are impacts related to noise, air quality,
socioeconomics, public safety and cultural resources; but all were determined to be
insignificant. To better understand these impacts on the health, safety and welfare of Pima
County residents, and to provide objective information to the Board of Supervisors and the
community prior to the close of the public comment period on October 23, 2014, I have
directed County staff was directed to evaluate the EA. Pima County has expertise in several
of the areas included in the analysis and concurs with the findings in the following areas:
1. Noise. This is an important factor to the community. The citizens of Pima County
addressed this issue, as well as safety, in 2004 by approving a $10 million bond
package to acquire land and other properties in the departure corridor. That $10
million was spent on a total of 15 properties resulting in the removal of over 460
acres of land destined for high density development. In preparation for a Bond
Election in 2014, Pima County proposed another $10 million Noise Attenuation
Bond Program for residences impacted by operational activities at the Base. Some
objected to this proposal, and it was withdrawn. With community consensus,
however, it could be added to a future bond program proposal.
2. Air Quality. The Pima County Department of Environmental Quality reviewed the
data and concurred with the findings saying ''Since the projected air quality
impacts are minimal, even a large margin of error in the modeling would still show
insignificant levels of emissions increases from the project. "

Re: Federal Environmental Assessment for Oavis-Monthan Air Force Base's Total Fo1·ce
Training Mission
October 9, 2014
Page 3

3. Socioeconomics. Pima County information was listed as the source for some of
the analysis in this section of the report. Our economist has reviewed the findings
and found that the housing value t rends presented in t he report are consistent
with the trends we have seen over the past few years.
His comment was
"Demographic and socioeconomic data and conclusions appear reasonable. I have
not vetted each number appearing in the EA, but the numbers listed and
conclusions reached from those numbers are consistent with my knowledge of the
County and the impact areas." The County's values lag the EA values by a year,
which can be explained by the difference in the Property Tax Valuation Year and
the values as of a specific Calendar Year.
The methodology of analysis can also influence the outcome using similar data.
Recognizing that home values in this area are impacted by a number of factors,
including age of the structure, construction and demographics, as well as their
proximity to the flight path, our conclusion is that the trends presented in the EA
are reasonable and consistent with general conditions in the years cited. This
would still not modify the conclusion in the EA that there is no disproportional
impact on minority or low-income populations compared to 1he No Action
Alternative.
4. Cultural Resources. The County has long been a staunch advocate for and investor in
the preservation of the many cultural resources in our region. We are pleased the
Section 106 consultation was completed as a part of the EA. We work closely with
the State Historic Preservation Office and have no opinions or concerns that would
alter the conclusions reached in this section of the report.

Pima County has many roles in the community. The County has a responsibility to review the
impact of projects like the Total Force Training Mission on our citizens, our environment, and
our economic wellbeing and take a position where the impact is inappropriate. This version of
the Environmental Assessment is much more thorough in its documentation of positive and
negative impacts and provides a strong basis for the conclusions reached. We concur with
the conclusions in the report and encourage the initiation of the Total Force Training Mission
at Davis-Monthan Air Force Base.

ij~~~
Sharon Bronson, Chair
Board of Supervisors

Ram6n Valadez, Memb r
Board of Supervisors

C.H. Huckelberry
County Administrator

14224 S. Camino Burgos
Sahuarita, AZ 85629

TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth St.
Davis-Monthan AFB, AZ 85707
Dear Sir or Madame:
Re: Request for Economic-Impact Statement (EIS) for D-M Flight-Training
We request that an EIS be performed as soon as possible to not delay a boost in flighttraining at Davis-Monthan Air Force Base.
We believe an EIS is needed because it was not done originally, in accord with the latest
draft ( 1); total training flights could double; "several different types of aircraft, not
mentioned in the original draft, including louder jets such as the F-22 Raptor and the AV8B Harrier", as well as Britain's GR4 Tornado that has resulted in complaints; the
original draft relied on average, not peak, noise levels; did not include noise assessments
of the next-generation F-3 5 Lightning II stealth fighter; the noise zone from aircraft
operations was expanded; and added homes would be located where noise levels reach 65
to 69 decibels.
Sincerely yours,

~~~~L)~
Frederick A. Keller, Jr.

(1) "Air Force issues revised study ofD-M flight-training boost", Arizona Daily Star, pg.
Al, 23Sept.2014.

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Thursday, October 23, 2014 10:23 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: DEA of Total Force Training Mission is Greatly Flawed



From: Lee Stanfield [mailto:simplee@cox.net]
Sent: Thursday, October 23, 2014 2:26 AM
To: 355 FW/PA Comments
Subject: DEA of Total Force Training Mission is Greatly Flawed

Environmental Assessments are supposed to include only scientifically sound, appropriate, pertinent methods of
determining the facts. However, this DEA's “FONSI" was based on the use of completely inappropriate tools
for measuring the impact of increased noise and increased risk. It was not scientifically conducted, and its
conclusions are flagrantly false.
Using the DNL to measure the impact of short bursts of extreme noise from military overflights, is so
inadequate and inappropriate, that it would be laughable (except that this is a very serious matter for the
residents affected).
Using inappropriate tools such as the DNL for noise measurement, insufficiently enlarging the noise contours,
and failure to appropriately measure the cumulative noise impact, are three of the ways this DEA failed to
adequately address the effects on the lives of central Tucson residents.
Specifically, it did not adequately address effects on:
* physical health (esp. hearing, blood pressure, and other cardiovascular issues)
* emotional health
* property values
* local businesses (such as restaurants and hotels, resorts, and golf courses)
* schools
* medical clinics
* hospitals
* places of worship
* parks, the desert museum, and the zoo,
* tourism (which contributes almost twice as much to Tucson’s economy as D-M)
* the quality of life of central Tucson residents, in general
In addition, the recent flooding of the local media with the false conclusions of the SADA survey (which was so
highly biased that it was, in fact, nothing more than a piece of propaganda) is being done in order to mislead the
public and the AF Pentagon officials, into believeing that even those residents who live near D-M and TIA are
strongly supportive of the AF plans to double the fequency of military overflights and to bring in louder and
riskier aircraft.
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This conclusion is... in fact… entirely false. The SADA included all of Southern Arizona and all Southern
Arizona military bases in its purvue, while offering no evidence at all that any of its participants reside inside
the city limits of Tucson, let alone anywhere near the flight paths for D-M or ANG out of TIA.
Instead, the SADA makes the claim that they surveyed a small subset of 103 residents who, they claim live near
D-M or TIA. But suspiciously, the SADA has not provided any major cross streets or zip codes, in evidence that
these 103 participants actually live where the SADA claims they live.
It is suspicious that this subset was treated so differently from the rest of the participants. Unlike the others, the
survey was not emailed to them or sent to their home. Instead, we are told that there was an “intercept-based"
survey of these participants at businesses near D-M and TIA, where they were customers.
Adding to the suspicion…. when the SADA survey supporters were questioned as to where these 103
participants live (such as zip codes or major cross streets near them) the answer given was that they would not
disclose the identity or “Respondent-identifiable information”on ethical grounds. However, they had published
the zip codes for participants living in areas outside of the City of Tucson….. so that was ethical, but it would
be unethical to publish or give out the zip codes of participants they claim live near D-M or TIA???
So the actual question, which did not ask for any “Respondent-identifiable information” in the first place, was
never answered.
But even without the suspicious aspects mentioned in the previous paragraphs, the wording of the SADA
rendered it nothing more than a blatant piece of propaganda. For instance, participants were given no
opportunity to object to any military operations (such as overflights) without having to oppose the existence of
all military bases in Southern Arizona.
As for the wording of questions regarding the F-35, it was very careful not to ask if anyone was in favor of the
F-35 flying over their community….. only if they were in favor of the F-35 flying over Southern Arizona. What
a blatant attempt at skewing results! Of course almost no one opposed F-35s flying over Southern Arizona,
because most people envision that it will be flying over the enormous areas of unpopulated desert in Southern
Arizona.
But sadly, the AF wants us to let them wreck our Tucson economy with this deafening aircraft, rather than
spend a penny on building a base out in the desert, or adapting a base already in a sparsely populated desert
area, such as Gila Bend.
In addition, including residents from the entire region of Southern Arizona as participants, effectively and
significantly watered down any responses of the few participants who lived in the City of Tucson…. if there
were any.
One can’t help but see the irony of using this obviously flawed “survey” to support an equally flawed “DEA”.
They are a matched set. The way the SADA was conducted and its unfounded conclusions, are indicative of the
way this DEA was conducted. They are both nothing more than smoke and mirrors propaganda being used to
shove whatever the Air Force wants to fly, down the throats of Tucson residents!!
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Thursday, October 23, 2014 3:39 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: FONSI Inadequate...Remember Hampton Roads Lawsuit???



OriginalMessage
From:jeanblu@aol.com[mailto:jeanblu@aol.com]
Sent:Thursday,October23,20141:28PM
To:355FW/PAComments
Subject:FONSIInadequate...RememberHamptonRoadsLawsuit???

DearUSAirForce:


Waitjustaminute...TryingtopullaFASTONEwillNOTwork!!!!!!Therearesignificantdifferences.Pleasecorrectyour
position.


*TheDEAusesDayNightLevelnoiseaveraging(DNL)asitssolemethodofnoiseanalysis.DNLisalongtermaverage,
anddoesnotadequatelyrepresenttheveryloudshortdurationnoiseofaircraftpassingoverourhomes.TheDEAmust
useadditionalmethodsofnoiseanalysis,asdescribedinDepartmentofDefensepublications.


*TheDEA'sanalysisofpropertyvaluesisdeficient.TheDEAmustuseacceptedmethodsofpropertyvaluation,andit
mustincorporatetheresultsofthemanystudieswhichcorrelatepropertyvaluestoaircraftnoise.


*TheDEA'sanalysisfailstoadequatelyconsiderthetotalcumulativeimpactsofallofDM'sflightoperations.An
increaseinTotalForceTrainingoperationswillresultinanincrementalincreaseinDM'simpact,andthisincremental
increasemustbeanalyzedinlightoftheimpactofallotheroperations.Inotherwords,thereisasetlevelofnoisethat
isacceptable,andtheAFmusttakeintoaccountallexistingnoise(notjustnoisefromtheproposedincreased
overflights).Soifaddingtheproposedincreasetothealreadyexistingnoise,causesthemaximumleveltobesurpassed,
thenthatmustbetakenintoaccount.


JeanSaysani
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Thursday, October 23, 2014 12:25 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: FWGov Ltr to DM Ref: Snownbird EA (UNCLASSIFIED)
20141022170041419.pdf



OriginalMessage
From:Johnson,GabrielDMAJUSAFNGAZANG(US)
[mailto:gabriel.d.johnson10.mil@mail.mil]
Sent:Thursday,October23,201410:06AM
To:OSBORNE,CASEYRCaptUSAFACC355FW/PA
Cc:355FW/PAComments;DALRYMPLE,NICOLEMGS09USAFACC355FW/PA
Subject:FW:FWGovLtrtoDMRef:SnownbirdEA(UNCLASSIFIED)

Classification:UNCLASSIFIED
Caveats:NONE

CaptOsborne
IamsubmittingtheattachedletteronbehalfofGovernorJanBrewerfor
inclusionintheTotalForceTrainingDraftEA.Wouldyoupleaseaddthisto
thereviewofpubliccommentsandtheofficialrecord?


//SIGNED//
GABEJOHNSON,Maj,AZANG
StatePublicAffairsOfficer
ArizonaNationalGuard
Office:6022672619(DSN853)
Mobile:6022067659
Visitusat:
https://dema.az.gov


OriginalMessage
From:Gutierrez,JasonPCAPTUSAFNGAZANG(US)
Sent:Thursday,October23,20149:59AM
To:Johnson,GabrielDMAJUSAFNGAZANG(US)
Subject:FW:FWGovLtrtoDMRef:SnownbirdEA

Sir,
Perourdiscussion.
Thankyou!
Jason
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//SIGNED//
JASONP.GUTIERREZ,Capt,AZANG
ExecutiveOfficer
Comm:(602)2672616DSN:8532616BB:(602)6161580


OriginalMessage
From:8thRicoh@azgov.gov[mailto:8thRicoh@azgov.gov]
Sent:Wednesday,October22,20143:01PM
To:TristaGuzman;JosephCuffari
Subject:

ThisEmailwassentfrom"8thFloorRicoh"(AficioMPC6000).

ScanDate:10.22.201417:00:41(0500)
Queriesto:8thRicoh@azgov.gov

Classification:UNCLASSIFIED
Caveats:NONE
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, October 27, 2014 11:03 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG



From: Carol Stoner [mailto:c_stone77@msn.com]
Sent: Friday, October 24, 2014 10:34 PM
To: 355 FW/PA Comments
Subject: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG

My comment submittal:
1. DNL is a long-term average, and does not adequately represent the very loud shortduration noise of aircraft passing over our homes.
The ea must use additional methods of noise analysis, as described in Department of
Defense publications. It's current analysis is deficient.
2. They do not address how the constant noise impacts an individual's life, making it
unbearable, diminishing a person's quality of life to zero. We have one life to live and we
have a right to the best quality of life that can be offered. The Air Force can't unilaterally
subject citizens to constant aircraft noise, it is a violation of the constitution. No aircraft
existed when the constitution was drafted and the Air Force has unilaterally made
up their own rules. Aircraft noise can and should be moved to another location away
from the city, homes, residences, and businesses.
2. The EA must use accepted methods of property valuation, and it must incorporate the
results of the many studies which correlate property values to aircraft, it's current
evaluation is deficient.
3. An increase in TFT operations will result in an incremental increase in DM's total
impacts, and this incremental increase must be analyzed in light of the impacts of all other
operations. It's current analysis of cumulative impacts is deficient.
I STRONGLY OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG.
Carol Stoner
65 N Cheesebrush Ave
Tucson, Az 85748
520-298-9741
c_stone77@,msn.com
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, October 27, 2014 11:04 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG



From: Carol Stoner [mailto:c_stone77@msn.com]
Sent: Friday, October 24, 2014 10:41 PM
To: 355 FW/PA Comments
Subject: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG

My comment submittal:
1. The DEA's analysis fails to adequately consider the total cumulative impacts of all
of DM's flight operations. An increase in Total Force Training operations will result
in an incremental increase in DM's impact, and this incremental increase must be
analyzed in light of the impact of all other operations. In other words, there is a set
level of noise that is acceptable, and the AF must take into account all existing noise
(not just noise from the proposed increased overflights). So if adding the proposed
increase to the already existing noise, causes the maximum level to be surpassed,
then that must be taken into account.
The EA's analysis of cumulative impacts is deficient. It fails to adequately consider
the total impacts of all of DM's flight operations.
Carol Stoner
65 N Cheesebrush Ave
Tucson, Az 85748
520-298-9741
c_stone77@msn.com
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Friday, October 24, 2014 4:21 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Public Comment by Rep. Ron Barber
image001.jpg; image002.png; image003.png; image004.png; image005.jpg; 2014.10.24
Public Comment on Total Force Training Mission.pdf



OriginalMessage
From:WilsonSimerman,Jeremy[mailto:Jeremy.WilsonSimerman@mail.house.gov]

Sent:Friday,October24,20142:18PM
To:355FW/PAComments
Subject:PublicCommentbyRep.RonBarber

GoodAfternoon:

PleasefindattachedasaPDFthepubliccommentbyRep.RonBarber.

Pleasecontactmeshouldyouhaveanyquestionsorconcerns.

Thankyou,



JeremyWilsonSimerman



JeremyWilsonSimerman

LegislativeAssistant

Rep.RonBarber(AZ02)

2022252542

cid:image005.jpg@01CDFE0F.A90787E0cid:image006.png@01CDFE0F.A90787E0
<http://www.facebook.com/#!/pages/RepRonBarber/244907165625305>
cid:image007.png@01CDFE0F.A90787E0<https://twitter.com/#!/RepRonBarber>
ĐŝĚ͗ŝŵĂŐĞϬϬϴ͘ƉŶŐΛϬϭ&Ϭ&͘ϵϬϳϴϳϬ
фŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬƵƐĞƌͬZĞƉZŽŶĂƌďĞƌх
ĐŝĚ͗ŝŵĂŐĞϬϬϵ͘ũƉŐΛϬϭ&Ϭ&͘ϵϬϳϴϳϬ
фŚƚƚƉ͗ͬͬďĂƌďĞƌ͘ŚŽƵƐĞ͘ŐŽǀͬĐŽŶƚĂĐƚͲŵĞͬŶĞǁƐůĞƚƚĞƌх
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, October 27, 2014 11:06 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT
DM/ANG/TUCSON, AZ



From: Carol Stoner [mailto:c_stone77@msn.com]
Sent: Saturday, October 25, 2014 2:31 AM
To: 355 FW/PA Comments
Cc: kathleen.ferguson@pentagon.af.mil; Welsh, Mark A III Gen MIL USAF AF/CC; secaf.office@mail.mil; WHALEY, TONI J
Maj USAF AETC AETC/PA; safiei.workflow@pentagon.af.mil; PITTMAN, HEATHER F CIV USAF HAF U S AIR FORCE
HQ/IEN; ACC/CC Commander; saf.ig; 355 FW/PA 355th FW Public Affairs; 355 FW/CV 355th FW Vice Commander;
RAWLS, MICHAEL T Col USAF AWC AFELM ARMY WAR COL EL/Carlisle Barracks; SMITH, BRUCE M Col USAF ACC 12
AF/CV; WOLTERS, TOD D Lt Gen USAF ACC 12 AF/CC; Paul Cunningham; citymanager@tucsonaz.gov; Mayor1 Mayor1;
steve.kozachik@tucsonaz.go; Karin.Uhlich@tucsonaz.gov; Richard.Fimbres@tucsonaz.gov;
Regina.Romero@tucsonaz.gov; shirley.scott@tucsonaz.gov; CHH@pima.go; District3@pima.gov;
ramon.valadez@pima.gov; District1@pima.gov; District4@pima.gov; 162fw.cc@ang.af.mil; stanley.clark@pentagon.af.mil
Subject: I OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG/TUCSON, AZ

My comment submittal:
1. DNL is a long-term average, and does not adequately represent the very loud shortduration noise of aircraft passing over our homes.
The ea must use additional methods of noise analysis, as described in Department of
Defense publications. It's current analysis is deficient.
2. They do not address how the constant noise impacts an individual's life, making it
unbearable, diminishing a person's quality of life to zero. We have one life to live and we
have a constitutional right to the best quality of life that can be offered. The Air Force can't
unilaterally subject citizens to constant aircraft noise, it is a violation of the constitution.
No aircraft existed when the constitution was drafted and the Air Force has
unilaterally made up their own rules. Aircraft noise can and should be moved to
another location away from the city, homes, residences, churches, and businesses.
3. The EA must use accepted methods of property valuation, and it must incorporate the
results of the many studies which correlate property values to aircraft, it's current
evaluation is deficient.
4. An increase in TFT operations will result in an incremental increase in DM's total
impacts, and this incremental increase must be analyzed in light of the impacts of all other
operations. It's current analysis of cumulative impacts is deficient.
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5. The DEA's analysis fails to adequately consider the total cumulative impacts of
all of DM's flight operations. An increase in Total Force Training operations will
result in an incremental increase in DM's impact, and this incremental increase must
be analyzed in light of the impact of all other operations. In other words, there is a
set level of noise that is acceptable, and the AF must take into account all existing
noise (not just noise from the proposed increased overflights). So if adding the
proposed increase to the already existing noise, causes the maximum level to be
surpassed, then that must be taken into account.
The EA's analysis of cumulative impacts is deficient. It fails to adequately consider
the total impacts of all of DM's flight operations.
6. The use of 2009 as a baseline for this DEA, is a glaring flaw. It is obviously an
attempt to ignore the cumulative effects of all DM flight operations, which is
actually a requirement for any EA. Of the three components of Total Force Training, the Air
Force has never assessed impacts of either the Multi-Service program or the Foreign Military Sales
Program, and has not assessed the Snowbird program since 1978. By analyzing the three programs only from
the 2009 baseline forward, the TFT DEA is attempting to avoid there ever being any analysis of
impacts due to the operations that were established between 1978 and 2009. This is one reason a
careful assessment of cumulative impacts is crucial.
The 2009 baseline is in defiance of the requirements, and that the use of that there must be a very
careful assessment of all cumulative impacts…. not just those since 2009.
I STRONGLY OPPOSE ANY INCREASE IN OVERFLIGHTS AT DM/ANG.
Carol Stoner
65 N Cheesebrush Ave
Tucson, Az 85748
520-298-9741
c_stone77@,msn.com
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Wednesday, November 05, 2014 8:46 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Citizen Comment regarding Tucson Environmental Assessment
2014



From: Kathleen Williamson, Esq. [mailto:williamson@williamsonandyoung.com]
Sent: Wednesday, November 05, 2014 12:46 AM
To: 355 FW/PA Comments
Subject: Citizen Comment regarding Tucson Environmental Assessment 2014

ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
via: 355fw.pa.comment@us.af.mil
Re: Increased military flights over Central Tucson
To Whom It May Concern:
I strongly protest the AF plan to increase military flights, noise, frequency, or range within urban or central
Tucson, Arizona. I object to the recent AF EA FONSI. I have been a resident, tax-payer, property owner,
business owner, graduate student, active volunteer, lawyer, scholar, and musician in Central Tucson since 1985.
I lived under the DM flight path from 1991 to 2011.
I have lived in adjacent urban areas at other times and been subjected to DM and ANG flights in those areas as
well. I also attended law school and did my PhD at the University of Arizona where we regularly had to stop
discussions and lectures to wait for military flights overhead to stop drowning out our (and the professors’)
voices.
The frequency and noise level is already detrimental. Increasing it to any degree will have a negative impact on
me as well as the community. We already suffer from the DM activities here and the residential noise abatement
programs do not protect any more than a tiny fraction of people who can’t stay inside their padded houses all
the time to avoid jet noise. We enjoy the outdoors here. We want clean air and quiet enjoyment of our homes
and curtilage, churches, school yards, parks, and avenues. We have already experienced several jet crashes fatal
to civilians in Central Tucson. Increasing single engine flights over our most populated areas is profoundly
reckless. It will be significantly detrimental to our university and student residential areas, as well as all the
lovely historic and tourist destinations in Central Tucson.

1

The proposed additional flight training not only means more noise; it means more air pollution, more jetgenerated heat added to our already baking heat island, more danger to people under the already risky singleengine jets being piloted by trainees within a thousand feet over our homes, it means more water sucked out of
our increasingly limited wells, and more jet fuel pollution being dumped into our earth and endangered
aquifers. Davis-Monthan has already been a superfund site, due to its previous pollution of our ground water,
which required wells to be shut down.
WE LIVE HERE. WE BREATH HERE. WE MEDITATE HERE. WE DRINK OUR WATER HERE. WE
CHAT IN THE PARKS AND PLAY GUITARS UNDER OUR RAMADAS. WE WALK OUR DOGS HERE.
WE REBUILD OUR HOMES HERE. WE GROW OUR GARDENS HERE. WE EDUCATE OUR
CHILDREN HERE AND TRY TO KEEP OUR COMMUNITY SAFE AND CLEAN. YOUR JETS ARE
TRAINING OVER A HISTORIC AND DENSELY POPULATED PART OF OUR URBAN
COMMUNITY. IT’S ALREADY BAD ENOUGH. DO NOT INCREASE IT.
Furthermore, the current Air Force controlled EA, which finds that there will be “no significant impact” from
“greatly increasing” military training over Central Tucson, is biased and erroneous on many fronts and is
insufficient. An objective and reliable EIS must be conducted here before the Air Force makes its decisions
about increasing military jets over our community. A SADA survey that has been presented to you is a faulty
and rigged survey by a minority who serve limited business interests in Tucson. The SADA survey was rigged;
it did not select participants objectively, randomly and, most importantly, it avoided asking those directly
impacted by the flights. A recent survey conducted by Tucson Forward, a citizens' nonprofit organization, is
poised to be published and will be sent to you. It reflects the views of a 14% return from 4,000 randomly
selected households within the central areas of Tucson who are under the flight patterns of DM and/or TIAANG (ANG will be operating in concert with DM military training). The majority of those respondents indicate
that they are opposed to military flight expansion of any kind in Central Tucson. Please study taking your
flights and expansion to the many enormous expanses of less populated areas of Arizona.
The citizens of Tucson have constitutional and human rights to the pursuit of happiness; not to be the targets of
a war conducted by our own government’s military against us and depriving us of our health, safety, property,
and happiness.
Sincerely,
s/Kathleen G. Williamson
Kathleen G. Williamson
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 10, 2014 10:18 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Comment on Draft Environmental Assessment on the Air
Force's proposed Total Force Training program at Davis-Monthan AFB



From: commerce ingram [mailto:ib-j.i.-lec@cox.net]
Sent: Saturday, November 08, 2014 11:40 AM
To: 355 FW/PA Comments
Subject: Comment on Draft Environmental Assessment on the Air Force's proposed Total Force Training program at
Davis-Monthan AFB

November 8, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB, AZ 85707
355fw.pa.comment@us.af.mil
(This is the electronic copy.)
From Jeffrey Ingram
3056 E. Camino de la Colina
Tucson AZ 85711
The Draft Environmental Assessment on the Air Force's proposed Total Force Training program at DavisMonthan AFB is entirely invalid. Its methods are invalid; its conclusions are invalid; the direction in which it is
pushing the Tucson community is invalid.
As a resident of Tucson who lives under the dome of descent paths into Davis-Monthan, I am acutely aware of
specific airplane operations. There are a number of paths followed by various aircraft, and these paths smear out
into a dome of noise impacts over my neighborhood just north of 22nd Street.
This is quite different from the notion that the noise can be averaged over a period of time, and thus judged to be
acceptable or not. Day-Night Level noise averaging (DNL) as the sole method of noise analysis is irrelevant. DNL is
a long-term average, and does not adequately represent the very loud short-duration noise of aircraft passing over
our homes, and misrepresents the dome of noise impacts each Tucson area experiences.
The more important measure is the number of specific impacts during a day, a week, a year -- that would make
living near this active landing field beyond what is acceptable.
The Environmental Analysis is therefore not relevant in trying to judge impacts of Davis-Monthan operations. The
question of D-M operations has been actively considered for over ten years by the Tucson community. The Air
Force should have been compiling accurate data over the past decade of the number of flights and the distribution
of noise profiles from the various aircraft to give a correct analysis of D-M operations' impact on various parts of the
Tucson metropolitan area. Then it would be possible to make a sound judgment as to to what the additional impacts
will bring to the area. The idea is foolish that only the past few years can provide relevant information for sound
1

decision-making. If that data over the past decade and more is not available, then D-M's future plans should be
suspended until the data can be generated and collected.
The DEA's preferred alternative would nearly double the number of flights here under the Total Force Training
Mission counting US Air Force, Army, Navy, Marine Corps and National Guard pilots, as well as foreign-ally pilot
training,
The actual areas of Tucson impacted should be accurately depicted on maps of the sound impacts. For anyone
living under D-M noise domes, the information presented so far does not accord with real-life experience. The data
offered is irrelevant, and needs to be replaced with data that accurately depicts impacts on those areas of Tucson.
There is the alternative for the Air Force to use Gila Bend AirField for its training purposes. It could be upgraded
and used in such a way as to reduce descents into Davis-Monthan, as well as fly-overs of the city. The advantage
for the Air Force of using Gila Bend is that it would allow greater flexibility in what they could do , without having to
worry about flying over an urban population.
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From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:40 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
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From: Jean de Jong [mailto:loct2985@yahoo.com]
Sent: Monday, November 24, 2014 6:05 PM
To: 355 FW/PA Comments
Cc: kathleen.ferguson@pentagon.af.mil; Mark.Welsh@pentagon.af.mil; WHALEY, TONI J Maj USAF AETC AETC/PA;
ACC/CC Commander; Saf.ig@pentagon.af.mil; 355 FW/PA 355th FW Public Affairs; bobrien@az.gov;
Mayor1.CHPO3.CHDOM2@tucsonaz.gov; Ward 1 Regina Romero; Ward2 Ward2; Ward 3; Ward 4 Shirley Scott; Ward 5
Richard Fimbres; Ward6; Ron Barber
Subject: Attention TFT EA Comment Submittal

November 14, 2014

ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Dear Sir/Madame:
Comments re: the recent EA
Statistical Analysis seems to have two uses: (1) to manipulate and fudge the data to reach a
predetermined outcome; or (2) to analyze data to determine what is in fact the case and to base action
or no action and strategy on the facts that are revealed by the data collection and analysis.
The original intention of processes such as Environmental Assessment and Impact Studies is #2
(above) to analyze data to determine the de facto impact of new behavior and the impacts of that
changed behavior on people, animals, and the environment and to determine the exact nature and
degree of impact. The degree of harmful impact would be the determinant of whether and how the new
behavior should proceed or not proceed at all.
Sadly, it looks extremely suspicious that this recent EA was based on major fudging of data,
challenging the moral and ethical international standards for the use of statistics.
As well it looks very suspiciously like (1) data was selected and manipulated to make the positive
economic impact of DM's adjunct mission economy on the local community appear greater than it
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actually is; (2) to maximize the appearance of local support for an expansion of adjunct missions at DM
by taking into account a survey which sampled opinions from an area mostly not directly impacted by
the overflights; (3) to minimize the negative impact to the local economy, especially the tourist
industry, and most importantly to the health and well being of the local population exposed directly by
the overflights; and to the property value of the homeowners and small businesses under these same
flight paths; including the loss of investment for retirement in one's home.
It looks very much like a TAKING using data fudging and ANTIQUE analysis methodology to
camoflage the de facto TAKING. Arizona as a State doesn't have the money to purchase homes,
relocate citizens and/or pay the cost of retrofitting the homes that the new very loud and increasingly
more frequent overflights demand so people can live without harm in their homes, including having
nights of uninterrupted sleep.
This EA looks very strongly like a joint venture between State and local elected representatives and
supportive associations, principally DM-50 to minimize economic costs to the military and the
community while simultaneously setting up ways dump all the costs onto the citizens and homeowners
most negatively impacted by the change the frequency and types of military overflights, as well as to
make money off these new changes. Visiting squadrons from foreign countries are charged for the
opportunity to visit here and do target drops at Barry Goldwater. The increased frequency and number
of visitor pilots means more money for the Air Force as well as more money spent in community
business and entertainment (when they go off the Base).
In nearly every news broadcast on this issue of adjunct visitor expansion there has been a very strong
emphasis on the economic impact of DM on the Tucson community.
However, Washington Air Force's deciding where to base its missions is suppose to be based on
defense needs -not on economic development or impact. Where the Air Force bases itself may have a
secondary impact on the economy of the region but the impact of the economy on the region should not
be a determinant of where the Air Force chooses to base its missions. I wonder what the BRAC
commission would think of this thick collaboration between local AF and City and State elected
officials and the infiltration of retired AF personnel trying to steer civilian affairs and politics to benefit
DM?
Likewise the Air Force must determine its mission based upon its defense needs and not based on how
much money the mission can bring into the Air Force piggy bank.
The Air Force and its host community also need to adhere truthfully, in good faith and good intention
to laws and processes like the EA and the EIS.
And this clearly is what has not been done with this recent EA.
A fly over about a month ago of an F-22 in accompaniment with 2 F-16s left me stunned in my own
home. It felt like I was suspended in a vacuum, like the air and life was literally being sucked out of
me. I presently live outside any of the noise contour zones. I have epilepsy and high blood pressure so
this incident left me feeling violated and disoriented and grateful that a more serious health crisis
wasn't triggered by this incident. Did I bother to call in a complaint. NO. Each complaint takes 20
minutes to make and the outcome is always the same, in this case worse...our complaints are noted and
ignored and the conditions we are complaining about are simply becoming unbearable. So few in their
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right minds bother to complain anymore. The few who do deserve a medal. They are speaking for 100s
of us. So much for the validity of the complaint statistics collected by DM!
My direct personal experience of this one F-22 overflight incident convinced me that the way the EA
analysis was conducted was seriously fudged to favor a predetermined outcome. To include these very
powerful, deafening and sickening jets and their close cousins Harriers, F-15s, F-18s, even the F-16s in
the EA and to come to the conclusion that they will have no significant impact on the environment,
and people under their flight path flies in the face of all experience and reason. It is simply nonsense,
and creative but deceitful lying. Lies that then set up the opportunity to steal people's health and
savings.
I wondered about the inclusion of the F-22 in this Visitor jet profile. Why allow this dangerously loud
and powerful weapon to fly into DM and use the City as its extended runway, and fly over a University
with a day time population of 50,000; schools, churches, family homes, high rise student housing,
businesses etc.?
The only explanation that made sense to me was that this bastardizing of the EA process and the
intended outcome of this manipulation of methodology and data is most likely to keep DM here in
Tucson in the middle of a City by sending a message to Washington that DM had the capacity to
expand its mission to include even the most health damaging and unsafe jets to fly over the entire City
on a daily basis, year round, with increasing frequency so that in the next 2017 BRAC decisions, DM
would not be put on the cutting block - which the last BRAC threatened to do because of DM's serious
encroachment problem. DM and its civilian supporters have since been attempting to send the message
by adjunct mission expansion that DM can handle anything -even if it is located in the middle of the
City.
A big part of this message is that DM can include in its mission any jet -even the F-35, which we know
from the AF's own statistics permanently damages hearing after only 4 seconds of cummulative 24
hour exposure.
I think that what I experienced the other week with the F-22 overflight was something akin- a sneak
preview if you like -of the impact that the F-35 will have on our physiology if allowed to fly over
Tucson homes and residences.
And I strongly suspect that the F-22 was included in this EA line-up of jets so that a future EA and EIS
can be claimed to be unnecessary when the Visitor nations who have purchased F-35s come to DM for
their practice flying and bomb target practicing.
The Air Force and Washington and the industries building these jets have put all their eggs into one
basket – the F-35. So if the A-10 is retired and the visitor nations begin flying more and more F-35s,
DM will be closed down if it cannot as a base in the middle of a City be able to accommodate (at least
on paper) the F-35 overflights.
There are obviously plenty of reasons that I have just described to motivate manipulation of data and
unethical and immoral application of statistical analysis in this EA by a collaborative AF-local and
State government.
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I think the Air Force at this point needs to very carefully and with utmost honesty prove to the citizens
of this community that it did not play 'let's play with the data to get the outcome we want'. Because
everything about how this EA was conductive indicates that in fact they have manipulated the process
to get the results they want, but results that are in fact very harmful to the citizens they have imposed
them on.
So, what would I as a homeowner and small business woman under the overflight area need to feel that
an EA was being conducted legitimately so that I could trust the outcome?:
. The Baseline date cannot be randomly chosen by the AF after never having done an EA after 1978. In
1978 as the AF has in its records there was an A-7 crash just outside Mansfeld Middle School and the
U of A that killed 2 young women. Following that crash the AF changed the mission at DM to A-10s,
but it did more. In a letter to a homeowner in the Broadmoor neighborhood the AF also committed
to:”reduce the Air National guard activity at DM. (The AF proposed to) explore the possibility of
alternate sites limiting the use of DM to Air National Guard aircraft that are similar to those stationed
at DM and that would be compatible with DM operation. The letter closed by saying, - Please be
assured that we are concerned about this problem and are working to minimize it within our
capacities.” So this date and any Visitor flight activities deviating from this time period and this
decision related to this 1978 Class 'A” mishap should have minimally required an EA BEFORE the
change was instigated.
Instead no EA was ever conducted over the years not even BEFORE major changes in the visitor
program in 2002 when there was permanent housing for visitor squadrons built on the Base and when a
temporary national winter program was expanded into a year round program that also included
FOREIGN visitors.
So for the purpose of this EA the AF chose a Baseline date of 2009 after all the changes that they
wanted to make were made. From this rational any date that minimized as close to zero the impact to
the effected neighborhoods (on paper at least) would have been acceptable. Make the changes you
want, then pick the date after the changes were made, and then state that the changes that were made
after all the changes were made were insignificant. How dishonest and self serving and kicking
legitimate process and the people who rely on legitimate process in the teeth!
. One of the biggest deceptions of the negative impact of jet noise is the averaging of the impact of that
noise and vibrational force over a 24 hour period. If the effects of repeated jet noise leaves cracks in
ones ceiling and walls then it most certainly has negative physiological effects on a person's health,
children and the elderly in particular. There are enough solid peer review studies out there there
describe accurately and in detail the negative impacts to the cariovascular system and to children's
learning, to name a few.
It doesn't matter whether people don't notice the noise, like it or are extremely sensitive to it. The noise
level and vibrational force of the jet will impact the individual and their property regardless of their
emotional connection to it. (When it comes to physical violence some people make excuses for the
person who commits it, some people like it and are addicted to it, and some people are very wounded
by it. How the person feels about what has happened and how they explain it is irrevelant – it is a crime
when one person inflicts violence on another without mutual concent, and even with mutual adult
consent if it goes too far the offender will be arrested and charged). What the AF and its complicent
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civilians are doing is an act of violence, especially if they fudge the process to commit the violence by
trying to make it look like they are not commiting harm.
. The process demands that the latest methods of statistical analysis be used and that these procedures
be transparent and open for viewing, debate, discussion and revision.
. Finally, my understanding is that the AF is not suppose to be trying to influence the City and State
officials to get its way, nor are the City and State suppose to be able to influence the AF. Again this is
not suppose to be about economics. It is about defense and what the AF best needs to defend this
country which includes us -we the citizens who pay through taxes the military wages and benefits, and
the purchasing of the jets and supplies for the Bases. Yet, in 2004 the City passed NOTIONAL noise
contours extending the overlay zoning into the Broadmoor neighborhood. This was intended to send a
message to the AF and BRAC that the City was willing to give the AF anything they wanted even
before the AF had done an EA and mission change which city ordinance overlay noise contours are
suppose to be based on.
It seems the City and State elected representatives are willing to sacrifice their citizen's health, and
well-being – not even knowing the exact and accurate impact to its citizens. And later to be complicit
in fudging the investigation (at least not demanding accuracy and accountability) because they knew
they wouldn't be able to afford to compensate their citizens for damage and loss and sound retrofitting.
When it came to mitigation for the F-35 in the Netherlands, because of the extreme cost two towns
were demolished, Marrsum and Jelsum and parts of Leeuwarden. In Norway it would have cost $1.13
billion dollars to retrofit Bodo, a town of 40,000 people. So the town was scrapped for basing F-35s.
This fantastic notion that the F-35 can be slid through the backdoor into DM via this rigged EA which
ruled no significant impact even with the expansion of the number of flights, year round and including
every jet presently flown by the AF, and the process can be rigged so that given the inclusion of the F22 and the close approximation of the F-22 and F-35, when the foreign visitor jets start bringing their
newly purchased F-35s into DM, the next EA will determine that theses F-35s will have no significant
impact as well to the citizens under the flight path. And conveniently with a ruling of no significant
impact there will again be no financial cost to the City and State. How ludicus and criminal thinking is
this given the comparison of how our European counterparts take care of and respect the citizens of
their country who are put in harms way for the collective well-being.
This EA needs to be scrapped and completely redone in an honest, good faith way.
And meanwhile if the AF and elected officials and their supporters wish to see DM continue in its
present location in the middle of a growing city then they should be entertaining missions for DM
which are compatible with its present location. And if they insist on what I consider immoral and quite
likely criminal behavior then they should right their wrong by moving the most seriously impacted
homeowners, closing schools and financially compensating all who are negatively impacted.
Jean de Jong
2726 E. Malvern St.
Tucson AZ 85716
520-323-6870
loct2985@yahoo.com
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CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
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From: Dean Crothers [mailto:dcrothers@igc.org]
Sent: Friday, November 14, 2014 3:44 AM
To: 355 FW/PA Comments; secaf.office@mail.mil; PITTMAN, HEATHER F CIV USAF HAF U S AIR FORCE HQ/IEN; ACC/CC
Commander; safiei.workflow@pentagon.af.mil
Subject: ATTN: TFT EA COMMENT SUBMITTAL

355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB, AZ 85707
I am writing to express my opposition to the Davis-Monthan AFB Total Force Training draft Environmental
Assessment finding of no significant impact.
It is my understanding that the Davis-Monthan Air Force Base would like to increase (nearly double) the
number of flights here under the Total Force Training Mission across US Air Force, Army, Navy, Marine Corps
and National Guard pilots, as well as foreign-ally pilot training. This would include increased hours of
operation, including night-time flights, and the use of much louder single-engine jets (F-35s).
The use of 2009 as a baseline for this DEA ignores the cumulative effects of all Davis-Monthan flight
operations. An Environmental Assessment must include the impact of operations since the last assessment in
1978.
In 2008, the air force revealed that the F-35 would be about twice as loud at takeoff as the F-15 Eagle and up to
four times as loud during landing. In 2009, the city of Valparaiso, Florida, adjacent to Eglin AFB, threatened to
sue over the impending F-35 arrival. A USAF environmental impact study found that replacing F-16s with F35s at Tucson International Airport would subject more than 21 times as many residents to extreme noise levels.
The USN will need to redesign hearing protection for sailors to protect against the "thundering 152 decibels" of
the F-35.
Daniel Kahneman won the Nobel Prize in Economic Sciences in 2002 for is work on decision making. He states in his book, Thinking Fast and Slow,
that a paraplegic victim of a crippling accident, over time (as early as one month), becomes familiar with his new situation and his sense of wellbeing (his happiness level) returns to near normal. There are few exceptions to this tendency to adapt. These exceptions include chronic pain and
constant exposure to loud noise. "Pain and noise are biologically set to be signals that attract attention.... There is therefore no adaptation to these
conditions."

Noise analysis using Day-Night Level noise averaging (DNL) does not adequately represent the very loud
short-duration noise of aircraft passing over our homes. The increased aircraft noise is likely to have a negative
impact on the property values of homes in the Tucson and the sense of well-being of the people living here.
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Thank you for considering a reassessment of the potential impact the this expansion of operations at DavisMonthan Air Force Base.
Sincerely,
Dean Crothers, MD
5531 E. Towner St.
Tucson, AZ 85712
cc:
Deborah Lee James, Secretary of the Air Force
Ms. Miranda A. A. Ballentine, Air Force Asst. Sec. for Installations, Environment and Logistics
General Michael Hostage III, USAF
Commander, Air Combat Command
205 Dodd Blvd. Suite 100
Joint Base Langley-Eustis, VA. 23665-2788
Timothy K. Bridges, Deputy Assistant Secretary of the Air Force
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FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Davis Monthan Environmental Assessment



OriginalMessage
From:zelnio[mailto:zelnio@cox.net]
Sent:Thursday,November20,20149:04AM
To:355FW/PAComments
Subject:DavisMonthanEnvironmentalAssessment

DearSirs:

AsahomeownerintheBroadmoorneighborhood,Istronglydisagreewiththeconclusionofthereviseddraft
environmentalassessmentoftheTotalForceTrainingprogram.Likethepriorversion,theconclusionthatincreasing
trainingflightswouldhave"nosignificantimpact"onthecommunityisincorrect.Iamawarethatthemethodusedto
determinenoiselevelsisflawedandbasedonlyongeneralassessments.Italsodoesnotstudythespecificimpactofthe
additionofnewerplaneswithnoiselevelsthatfarexceedthatoftheA10Thunderbolt.

TheTucsoncommunityhasalwayssupportedDM.NowourcityleadersandDMneedtolistentothecommunityand
rejectthemostrecentdraftassessment.Anincreaseinthenumberoftrainingflightsand,especially,theadditionof
planesthataremuchlouderthantheA10ThunderboltIIwilladverselyaffectmeandotherresidentswhosehomesand
businessesliebeneaththeflightpath.

Iamoneofmanyresidentswhoworkfrommyhomeand,evenatthecurrentnoiselevels,Icannotbeonthetelephone
duringtrainingflights.MywindowsanddoorsrattletothedegreethatIfeartheywillcrack.Propertyvaluesandquality
oflifewillbesignificantlyreducedinthisveryimportantcentralbusinessandresidentialcoreofthecity.Iurgeyouto
rejectthisproposalandsupporttheresidentsofTucson.

Thankyouforyourconsideration.

Respectfully,

DebraJ.Zelnio
2820E.CroydenStreet
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Thursday, November 20, 2014 2:01 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: DM Environment Assessment Comment
DM Env Assess Comment.doc

From: jeff dodson [mailto:istilljustwant@gmail.com]
Sent: Thursday, November 20, 2014 11:44 AM
To: 355 FW/PA Comments
Subject: DM Environment Assessment Comment
The proposed increase in the number of military aircraft training sorties will have a negative effect on low-income, minority, veteran populations
along with a rare pristine native ecosystem.
I am a Desert Storm veteran (infantry). I reside a few blocks north of Mission & Ajo on the southwest side of Tucson. It is a low-income area where
the majority of the population is minority. I recreate 2 miles away at Tucson Mountain Park, a 20,000+ pristine saguaro desert ecosystem that is
connected to Saguaro National Park West, a federally protected area.
Military aircraft very frequently fly over this area. The proposed increase in the number of sorties, from 1400+ to 2300+ over this area will place an
unfair burden on the population below.
Military aircraft are much more powerful than civilian aircraft. Civilian aircraft are seen and heard as they fly nearby and directly overhead,
however, there is an additional effect that military aircraft have - they are felt, literally, in the bodies and psyches of the population below. I can feel
them in my chest before I hear them and they are heard much sooner than they are seen as compared to civilian aircraft. This actually physically
feeling the flyovers, not only has a general negative effect on quality of life, it can have, speaking for myself as a combat infantry veteran, also have a
negative effect on one’s psyche. The proposed increase in the number of sorties over this area will increase the already negative affect on the lowincome, minority, veteran, and perhaps native animal populations below.
Though Tucson Mountain Park serves this low-income, minority, population - ironically, it also serves a high-income tourist population from the
Mariott Resort that accesses the park from trailheads on the north side of the park. It is common to have up to a dozen military aircraft fly over very
low, with much impact, within a 1-2 hour hike, run, or mountain bike ride. So, the proposed increase in the number of sorties over this area will also
directly and even more negatively impact (eco)tourism.
Perhaps if the additional proposed training sorties can be routed over higher income, less minority, less veteran-populated, less eco-valuable areas
there might be a more broadly and more accurately felt perspective on how and who actually serves and sacrifices for the good of the whole country.
Jeff Dodson
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The proposed increase in the number of military aircraft training sorties will have a negative
effect on low-income, minority, veteran populations along with a rare pristine native ecosystem.
I am a Desert Storm veteran (infantry). I reside a few blocks north of Mission & Ajo on the
southwest side of Tucson. It is a low-income area where the majority of the population is
minority. I recreate 2 miles away at Tucson Mountain Park, a 20,000+ pristine saguaro desert
ecosystem that is connected to Saguaro National Park West, a federally protected area.
Military aircraft very frequently fly over this area. The proposed increase in the number of
sorties, from 1400+ to 2300+ over this area will place an unfair burden on the population below.
Military aircraft are much more powerful than civilian aircraft. Civilian aircraft are seen and
heard as they fly nearby and directly overhead, however, there is an additional effect that
military aircraft have - they are felt, literally, in the bodies and psyches of the population below.
I can feel them in my chest before I hear them and they are heard much sooner than they are seen
as compared to civilian aircraft. This actually physically feeling the flyovers, not only has a
general negative effect on quality of life, it can have, speaking for myself as a combat infantry
veteran, also have a negative effect on one’s psyche. The proposed increase in the number of
sorties over this area will increase the already negative affect on the low-income, minority,
veteran, and perhaps native animal populations below.
Though Tucson Mountain Park serves this low-income, minority, population - ironically, it also
serves a high-income tourist population from the Mariott Resort that accesses the park from
trailheads on the north side of the park. It is common to have up to a dozen military aircraft fly
over very low, with much impact, within a 1-2 hour hike, run, or mountain bike ride. So, the
proposed increase in the number of sorties over this area will also directly and even more
negatively impact (eco)tourism.
Perhaps if the additional proposed training sorties can be routed over higher income, less
minority, less veteran-populated, less eco-valuable areas there might be a more broadly and more
accurately felt perspective on how and who actually serves and sacrifices for the good of the
whole country.
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From: Jean-Paul Bierny [mailto:jpbierny@yahoo.com]
Sent: Thursday, November 20, 2014 10:40 AM
To: 355 FW/PA Comments
Subject: Draft Total Force Environmental Assessment for Tucson, AZ

To whom it may concern:
This is a copy of comments I have sent to the Secretary of the USAF about the
new
Draft Total Force Training Environmental
Assessment for Tucson:
“Thank you for your most recent Draft EA for Total Force Training at DavisMonthan Air
Force Base and TIA in Tucson, AZ. It is indeed
definitely better written than the previous
one.
However, here are comments I wish to make about the current Draft EA :
1. Aircraft noise level measurements, used for the EA to come up with a FONSI
conclusion, are made on misleading premises to address the impact of aircraft noise
on the public: they are “computed over a 24-hour period and represent day-night
average sound levels (DNL)” (3.3). DNLs are used throughout the Draft EA, including
the drawing of noise level contours.
SEL is mentioned only once in the DEA:"Single-event noise, such as
that
caused by overflight, is described by the Sound Exposure
Level (SEL)".
That is that a major failure of the EA: even though SEL is briefly mentioned, the vast
majority of the noise level measurements consists of DNL. That is inappropriate,
and misleading for the public.
People on the ground, during aircraft overflights, are NOT exposed to a daynight average of 24 hours (DNL). The reality that people experience is obviously
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Single Events (SEL), relatively brief, but of a level a lot higher and more disturbing than
calculated DNLs. SEL measurements are the data that should be used, measured
in a real life situation, not by computer modeling.
The military generally uses OSHA or NIOSH methods of calculating noise exposure
to its personnel. These measures take into account both noise level and
accumulated exposure time of the noise, to compute potential hearing loss.
Civilians deserve the same kind of protection as military personnelIn addition, the
"noise data" used for the current draft EA are still the same used in the draft AICUZ
released in 2007...
2. How can doubling the flights over Tucson NOT affect the amount of noise the
population will be exposed to? This claim is gratuitous and ludicrous and will be the
basis for legal action against the EA because it is so obviously false.
Clearly, an EIS should be done before any expansion of operations that could
cause environmental Impact. In particular, AIRCRAFT NOISE should be
assessed, instead of making a glib FONSI decision based on inappropriate
premises.
The USAF has already estimated by computer that F-18,and F-22s are 3 to 4 times
noisier than A-10s, and that F-35s are 8 times noisier than A-10s. Nobody complains
about overflights by A-10s. But the massive increase in noise produced by those other
aircraft would be intolerable to very large numbers of people living in this large urban
area surrounding these two airbases.
3. In addition, contrary to the Draft EA, it would undoubtedly have serious health
effects: today, numerous scientific publications detail the effects of aircraft noise on
hearing, sleep, mental concentration, blood pressure. It would be bad for our
educational system, including the University of Arizona, and a disaster for our tourism
industry (each of which affects Tucson’s budget with three times the financial impact
of DMAFB)”.
Jean-Paul Bierny, MD
15, Calle Conquista
Tucson, Arizona 85716
520-881-4530 <tel:520-881-4530>
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From: Norm Meader [mailto:nmeader@cox.net]
Sent: Friday, November 21, 2014 12:17 PM
To: 355 FW/PA Comments
Subject: Comment on Davis-Monthan Draft Total Force Training Environmental Assessment (TFT EA)
To Whom It May Concern:
Attached is a comment letter from the Cascabel Conservation Association on the Davis-Monthan Draft Total Force
Training Environmental Assessment (TFT EA). The Cascabel Conservation Association is located in the San Pedro
Valley east of Tucson, Arizona, and Davis-Monthan uses our area for training exercises at times. We are thus concerned
about increased low-alititude flights in our area as an outcome of the proposed increase in training missions outlined in
this environmental assessment.
Thank you for considering these comments.
Sincerely,
Norm "Mick" Meader
Chair, Conservation Committee
Cascabel Conservation Association
(520) 323-0092 (personal phone)
nmeader@cox.net
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CASCABEL CONSERVATION ASSOCIATION
SUPPORTING CONSERVATION, COMMUNITY AND CONTEMPLATION
IN THE MIDDLE SAN PEDRO RIVER VALLEY
6146 N. Canyon Road, Cascabel, AZ 85602
(520) 212-4628 / www.cascabelconservation.org

November21,2014

ATTN:TFTEACOMMENTSUBMITTAL
355thFighterWingPublicAffairs
3405SFifthStreet
DavisMonthanAFB,Arizona85707
Email:355fw.pa.comment@us.af.mil

Re:CommentonDavisMonthanDraftTotalForceTrainingEnvironmentalAssessment(TFTEA)
ToWhomItMayConcern:
ThiscommentisonbehalfoftheCascabelConservationAssociation.Mostofour100+membersreside
in the area east of Davis Monthan AFB along the San Pedro River in northwest Cochise County. Our
purposeistosupportconservation,education,andcontemplationintheMiddleSanPedroRiverValley.
Fornearlytwodecadeswehaveenjoyedareligious,educationalandconservationtaxbasedexemption
from Cochise County for the wildland spiritual and contemplative retreats that we host.  Our physical
activitiesarealonglowerHotSpringsCanyonandincludeacommunitygarden,educationcenter,and
retreatfacilities.
Asyoumayknow,thisareaoftheSanPedroValleyisveryspecialenvironmentally.Approximately2000
acresofprivatelyheldlandinthelowerHotSpringsCanyoncorridorhaveconservationeasementson
them held by the Bureau of Land Management and The Nature Conservancy.  A recently announced
groupofconservationeasementsfundedbytheUSDA’sForestLegacyProgramincreasesprotectionof
thisecologicallyuniquearea.PlantandanimaldiversityhereisamongthehighestanywhereintheU.S.,
andthevalleyistheprimarybirdmigrationcorridorintheDesertSouthwest,wheretheSonoranand
ChihuahuanDesertsmeetandtheNorthAmericanRockiesandMexicanCordilleraconverge.
Wenote thatthedraft EAincludestwoflightpathsacrossourarea:(1)a militarytrainingroute that
runs from San Manuel across Hot Springs Canyon southeastward to the Willcox Playa, and (2) a low
altitudeClassDflightpaththatfollowstherivervalleyfromnorthofBensontoWinkelman.Thedraft
EAdoesnotstatehowmuchflightsmayincreasealongthesepaths,whichweassumetheywilldo.This
concernsus.OurcommentisdrivenbyexperiencesofverylowoverflightsbyhelicoptersandC130’sin
thepast.
These flights have at times been only a few hundred feet above the ground and have badly shaken
structures and frightened people as well as livestock and wildlife.  Even the legal 400' altitude for
helicopters is too low in this area.  Although we often notify the DM Public Information Officers of
these events when they occur, this does little good.  This activity is particularly disruptive to those
seekingspiritualquietatourretreatcenter,tolocalresidents,andtothewildlifeusingthecanyonas
passagetotheriverandtootherskyislands.Lowflyingaircraftmayalsointerferewiththemajorbird
migrationcorridorwithintheSanPedroValleyandthereforetoothervaluesbyextension.

The Cascabel Conservation Association thus requests a clarification of whether and how much
overflights may increase in our area.  We ask that all military aircraft maintain the maximum flight
altitudepossiblewhenflyingalongtheSanPedroRiverandwithintheareaextendingatleast4milesto
theeastofCascabeltoavoidresidencesandtheretreatcenter.Whilewerealizethatthemilitarymay
legallybeallowedtoflyatverylowaltitudesinthisarea,thisisneverthelessdisturbinganddisruptiveto
residents, stock and wildlife, something we feel can be mitigated with greater attention to flight
patternsandaltitude.

Thankyouforconsideringthesecomments.
Sincerely,


Norm“Mick”Meader
Chair,ConservationCommittee
nmeader@cox.net
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OriginalMessage
From:DaveDevine[mailto:ddevine1705@yahoo.com]
Sent:Friday,November21,201411:32AM
To:355FW/PAComments
Subject:OperationSnowbirdDraftEnvironmentalAssessment

Inreviewingthisdocumentanditsconclusions,severalweaknessesareapparent.Theseare:
1.ThecontinuedrelianceonNOISEMAPandBASEOPStomodelnoisecontoursinsteadofrelyingonactualnoiselevels
leavesallconclusionsconcerningnoisesuspect;
2.TheF35isnotincludedinthelistofOperationSnowbirdplanes.DoesthismeanitwillbebannedfromflyingtoDM?;
3.Howanincreaseofmorethan900sortiescanhaveonlyan"insignificant"environmentalimpactisnotsubstantiated
bythereport.Asanexample,128residencesaretobeincludedforthefirsttimeinthe65dbazoneoffthenorthwest
endoftherunwayandthereportstates:"noisecontourswouldlikelybeimperceptibletotheresidents."That
assumptionisquestionable.Whatisn'tquestionableisthattheseresidenceswill,forthefirsttime,havetocomplywith
Arizonalegalrequirementsaboutnotifyingpotentialbuyersoftheunitsaboutthenoisezone.Thatwillhave
consequencesthatshouldbeexamined;
4.Finally,labelingthenoiseandotherimpactsas"insignificantadverseimpacts"minimizestheroleOperationSnowbird
playsnowandwillplayinthefuture.Thus,amorecompletereviewoftheenvironmentalimpactsisrequired.
DaveDevine
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From: Jamie French [mailto:jmerfrench52@gmail.com]
Sent: Friday, November 21, 2014 11:51 AM
To: 355 FW/PA Comments
Subject: EA

Jamie French
2719 North Geronimo Avenue
Tucson, Az. 85705
520-282-9798

Thank You for giving me this opportunity to respond to the EA.
This EA is based on miss-information. Therefore the EA is invalid.
1) The DMAFB Flight Paths. Why does DM fly everywhere, on the Northwest Side,
except the designated Flight Path? (I have personally made over 1,000 LOCATION
COMPLAINTS in the last 4+ years.)
2) The DMAFB Flight Elevations. Why does DM often fly LOW and/or FLAT over the
Northwest side of Tucson? The tower has confirmed that there have been flights at
less than 500 feet, and many other arrive and depart at less than 1,000 feet at 7.5 miles
out. Why? (I have made an extraordinary amount of ELEVATION COMPLAINTS to DM
Hotline.) (Note: These aircraft ARE NOT in a flight path.)
3) Time of Flights/Late Flying. Why does DM have frequent AFTER HOURS flights, low,
and not in Flight Paths, arriving and sometimes departing over the Northwest side of
Tucson? (PA explained that 22:30 EQUATES TO 2:30 AM. The Public is NOT STUPID.)
4) Departures over the city. Due to Safety, DM is not to depart over the City BUT is to
use the Multi-Million Dollar Approach/Departure Corridor. Why does DM NOW depart
low, not in a flight path, and often after hours over Tucson? (Departing in The Corridor
then doing a hairpin turn and flying low and flat over the city is also wrong.) Is a
departing ageing Tanker with 200,000 pounds of jet fuel over our neighborhoods
considered safe? (not in a flight path)
5) Property Values. Why have my/neighborhood values gone down 40% + since you
have been flying over us?
6) Geological Aspects amplify massive Acoustical Vibrations. Why does my house
shake like a bowl of Jello when you fly over me? This is due to the Geographic make-up
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of Tucson… (If you flew in your Approach/Departure corridor or the Flight Path this
would not be an issue.)
7) Noise: Why does the basic right to be outside infringed on by LOUD aircraft, not in
flight paths, flying low, flat, and late? These aircraft have never been approved to fly
into DM. there is no EIS or Sound Monitoring for these enormously loud aircrafts with
sound waves of 3/10+/- miles.
8) Planes that were never approved: Why do F’s, EC’s, KC’s fly constantly over us?
Only A’s, C’s, & Helicopters have been approved to fly/based here.
9) Attitude of Base. THERE MUST BE A WAY TO PROTECT AMERICANS WITHOUT
HARMING US.
10)
Comments from base Personnel:
x I have been informed that Civilians “…HAVE NO INTRINSIC VALUE...’
x “Why do you people bother us (Public Affairs) by calling us with questions
and problems?”
x “The Flight Path is anywhere that we fly.”
x “We built Tucson and we can do with is anything we want”.
x “When will you people get it through your heads that we, The Military, can
do whatever we want, whenever we want, to whom ever we want to do it to?”
11)
Why does no one ever help us? Why does no one address community
concerns? Why are Hot Line calls ignored?
12)
Promises. Why does DM not keep any of their promises?
Prior to building the DM Base there was great opposition from the community. DM
promised TO NEVER EVER FLY OVER ANY EXISTING NEIGHBORHOODS. So WHY do
they fly over these neighborhoods? Not in flight paths? Not at proper elevations? Not
at approved times?
How about the WE WILL FLY AT 1500ft over Tucson (in flight paths) promise?
13)
Is it proper to use our community to practice war games on by diving
bombing us… and twirl drops on our homes and schools? DM is already
SIGNIFICANTLY affecting the quality of our lives without increasing flights sorties.
DM Letter to me. After 100s of request, from me, to please respond to my
14)
Hot Lines calls, a letter was written to me. It said that they, DM, can do what ever they
want since there are no rules governing them. REALLY?
In conclusion, when reading through the EA there is so much miss-information that the
entire EA should be an INVALID DOCUMENT.

Our lives are CURRENTLY SIGNIFICANTLY IMPACTED by Military
Aircraft… any INCREASE WILL SIGNIFICANTLY AFFECT US.
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TFT EA comment submittal
355th wing Public Affairs
3405 S 5th St
Davis Monthan AFB AZ 85707
11/21/14
live more than two miles north of the north-west corner of DMAFB, in the Peter
Howell neighborhood .

I

C-130s rumble directly over my house, often at night, and often in a repeating
pattern for hours at a time . Most weekday mornings when I leave the house, I can
distinctly smell unburned jet fuel hanging in the air. Most days at all three work
locations to which I commute, I need to carry earplugs in my shirt pocket to protect
my hearing from jet noise, while I walk from car to buildings or between buildings.
The three locat1ons are : Hemisphere Loop and Palo verde, Rita Rd and I-10, and E
Hermans Rd . From the latter location I can see F-16s take off, with the pilot
executing an immediate (an unneccessary) Immelmann turn at full throttle.
The Environmental assessment says essentially that there will be no impact from
doubling the traffic and including far louder airplanes. That conclusion must have
been a rubber stamp. The assessment needs to be redone . It's the peak noise that
matters, not the long-term average noise contour . And pilots routinely disobey the
strictest protocols for noise abatement.
My neighborhood is about as old as Davis Monthan, so it's not a case of
inappropriate development or encroachment. The noise levels in the 1930s, with
piston-engine airplanes of at most a few hundred horsepower, were a fraction of
those today . There are already large swaths of low-income neighborhoods with
deteriorating housing from 22nd St south to valencia and beyond. Most of my
upper-middle i ncome colleagues choose to live in oro valley, the catalina Foothils,
or sahuarita in spite of the very long commutes, and it isn't just for the school
districts. Double the traffic, and introduce a loud new airplane like the F-35, and
large areas of Tucson will become uninhabited, except by the very poor.
I am an engineer for a defense contractor, working mainly on Air Force
contracts for the past 30 years. I fully support the Air Force in its missions.
However, I believe that training, and especially high-intensity training, should be
moved away from peoples' homes and businesses, rather than expecting people to
relocate away from Air Force training.

fo·az_

l~'e /J

Bruce Ferrell

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 10:09 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Air Force endangerment of citizen health, property values and
economic prosperity.



From: Guy Josserand [mailto:guyjosh3@gmail.com]
Sent: Sunday, November 23, 2014 11:36 PM
To: 355 FW/PA Comments
Subject: Air Force endangerment of citizen health, property values and economic prosperity.

Dear Persons:
First of all jet noise is not the sound of freedom. Freedom of speech and the free press are the sound of freedom.
Which freedoms, by the way, are quickly vanishing along with market freedom by the monopolization quickly
placing its iron grip on almost every industry from media to food to banking to retail to energy to control of
military power. Economic monopolies are as deadly as political ones. Monopoly is the destruction of the free
market and is no more compatible with democratic government than was Hitler, Stalin, Mussolini or Pol
Pot. But that is a different conversation. Suffice it to say that jet noise is the sound of profit taking and the
monopolization of defense that Ike, a Republican, warned us about.
Besides the anti-American and democracy destroying impact of the military/industrial complex, DMAFB has
contributed to a considerable devaluation of property in Tucson because of the disruptive noise that has plagued
the UA and Tucson business and tourism for decades. I know people who missed several minutes of college
level instruction daily at the UA back in the 70's. It is costly to silence a professor for even a minute and
disruptive of students mental processes. Sure people survived. Survival is not to thrive which is what life is all
about.
But the sickening thing about the current DM debacle is the shameful display of dishonesty and disrespect
shown by what should be the nations most respected institution. It has rigged the data in the Environmental
Assessment by not even using the same SEL measuring tool used for their own AF personnel and instead
relying on the ridiculous DNL tool which averages in all the quiet time!!! It is analogous to declaring that if
you don't drink all day then the four highballs you have at night are of "no significant impact." It is like
allowing some cars to drive 1000 miles per hour as long as the average of all cars is under 75 mph.
Extraordinarily fast cars are going to cause extraordinary accidents and extraordinarily loud planes cause
extraordinary disruption to living organisms.

Yes defense is a critical function of government and yes the US has become the world cop. However, now even
the Pentagon has declared that the top threat we face is in fact ourselves in the form of our quickly degrading
human habitat by forces of blind greed. Truly the profit motive has devolved, as it always will if not held in
check, into what is widely known to be the root of all evil, the love of money, greed. So it is that addiction to
1

avarice, in addition to being the top threat, also fuels and fans the flames of avenging martyrdom. The Pentagon
has also identified two equally important legs of national security beside military power. The three legged stool
of security includes military power, diplomacy and economic development. And it is not military power that is
anemic and underfunded and most in need of being deployed. Let's let the security "legs" that are the "carrot"
side of the stool and which are able to produce peace and stability catch up now. Let's begin to practice the
Golden Rule that is so fervently and widely believed and seldom used. And let us rely less on "stick" side which
has given us such limited and marginal results.

Guy Josserand
Tucson, AZ 85716
guyjosh3@gmail.com
“The end of democracy and the defeat of the American Revolution will occur when government falls into the hands of
lending institutions and moneyed incorporations.”
~ Thomas Jefferson
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From: Maggie Leonard [mailto:fasola.mags@gmail.com]
Sent: Sunday, November 23, 2014 11:51 PM
To: 355 FW/PA Comments
Subject: ATTN: TFT EA COMMENT SUBMITTAL

Dear Sirs, I would like to comment on the TM environmental impact study. There are 3 main concerns I have
that have still not been addressed in the current draft:
1) there needs to be a more accurate (and transparent) reporting on the impacts to Tucson neighborhoods and
businesses affected by overflights. The draft EA measures noise in 24 hour increments versus single incidents.
So if I'm woken up every 15 minutes by night flights of F-16s for a period of 2-3 hours which then takes a toll
on my health and my ability to perform well at work the next day (which has happened in the past), this is what
I would call "underreporting" the effects on the community.
2) The EA assumes that the current noise levels (and community comfort levels) will not change while
remaining silent on the whole question of mission change or guest missions (such as bringing F16s or F35s).
There needs to be language in the EA that specifies all is contingent upon the A10s remaining at DM and the
mission remaining essentially the same. The EA needs to be clear that should louder, more dangerous planes be
based at DM, all bets are off and the EA needs to be re-done. My guess is that after 6 months of F35s or F16
flybys a much larger swath of the community will suddenly be objecting to the noise because they had no idea
how much exponentially louder the newer planes are. You can't sign a contract for one house, and then be told
you have to live in a different house than you signed for, one with a leaky roof and no plumbing. That's called
"bait & switch."
3) The remaining concern is philosophical and I don't suppose you have an answer for it. Why are we replacing
the A10, which purrs like a kitten it is so quiet, is highly manueverable, and is the #1 most trusted ground
support in combat operations by the troops. But the F16, the F35 are constantly crashing, not as manueverable,
and basically good for dropping bombs from high altitudes--something drones and guided missiles are much
better at. I know it has something to do with politics, and big money, and a couple of big shots' careers, and
absolutely nothing to do with what would make the troops actually safer. And, I suppose, those same political
and money motivators are what is driving the hubris that has DM boosters trying to bring F35s to the most
densely populated airforce base in the west. Ya'll, I just want to say that is plain stupid. You want to keep DM?
With F35s? with Iraqui pilots flying F16s? The last DM crash in Tucson almost closed the base down, and that
was a poorly maintained A10 that went down. F35s go down with the best maintenance in the world because
they are just badly designed. And they lack the ability to land on a postage stamped spot of green behind
Tucson High like that A10 pilot so heroically did back in the 70s. I'm just saying is all...
Okay thanks for reading this.
0DJJLH/HRQDUG(/LQGHQ6WUHHW7XFVRQ$=
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From: Cathy Della Penta [mailto:c.della@cox.net]
Sent: Sunday, November 23, 2014 11:16 AM
To: 355 FW/PA Comments
Subject: re: new draft of Operation Snowbird

Ladies and Gentlemen:
The mid-Sept. issuance of a revised draft environmental assessment of the Total Force Training program or
“Operation Snowbird” has serious flaws in its assumptions and I am against its conclusions that increasing
training flights would have “no significant impact” on the community.
The current main fighter fleet is mainly comprised of relatively quiet A-10 Thunderbolt II close-air support jets.
They make noise enough as it is, but bringing in much louder planes than the ones currently stationed at D-M
would have profound negative impacts on the environment, including noise pollution and air pollution.
I live in Civano, directly behind the Davis-Monthan base. In the short 5 and 1/2 months I have lived here, I have
endured several sonic booms that caused all the windows in my new home to rattle, and the booms caused me
much distress. In addition, helicopters run sorties across the entire community where I live, most of the time
during the day. However, there was one night when helicopters flew over my home more than 25 times all night
long. It was impossible to sleep.This is the current situation.
However, if more planes, bigger and heavier planes, louder planes were allowed to use the facility, the air
pollution alone for the city of Tucson would drastically increase. The noise pollution would very adversely
affect my community and the city as a whole as well.
I urge you to please consider the “big picture” in your decision making capacities, and recommend against the
immediate and long term consequences of visiting-aircraft training at Davis-Monthan. Tucson is a city of a
million people and it is very spread out. The base is not situated on the far fringes of the city anymore. It is
surrounded by communities on all sides. Perhaps a better choice for this program would be a place with far
fewer people and vast expanses of desert, such as Yuma.
Thank you for your time and consideration in this matter.
Sincerely,
Cathy R. DellaPenta
10601 E. Marchetti Loop
Tucson, Az 85747-6085
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From: Cara Gibson [mailto:cara.m.gibson@gmail.com]
Sent: Sunday, November 23, 2014 4:00 PM
To: 355 FW/PA Comments
Subject: overflight noise disturbances

Hello,
I am writing to express my concern about the overflight noise that myself and family currently find disruptive
and worry that there may be additional flights.
More research and discussion should be conducted to ensure that the proposal for additional planes will not
increase disruptions in or risk to the community.
It appears that the Environmental Assessment that was conducted found no significant impact. However, it is
unclear whether a representative population was surveyed to address whether Tucson's citizenry in actual fact
found the current overflights a noise disturbance. Additional Tucson residents in the zip codes most affected by
noise, such as ours, 85716, should be surveyed.
In our own household, for instance, when overflights occur the windows rattle, conversations must pause, my
son is roused from his nap or has a hard time settling down for sleep.
These events are clearly disruptive for our family.
It seems there is some confusion over what exactly is proposed by Davis Monthan and over what timeline. It
would be more neighbourly to have explicit and transparent conversations about these issues with the
community. What planes are proposed for flights? What are their associated noise and risk levels. It would be
awful to repeat the tragedy of 1978 where 1 died and six were injured (http://tucson.com/news/blogs/morguetales/tales-from-the-morgue-a-jet-crashes-in-tucson/article_af3ff59e-5947-11e4-ab8d-4b5ae6bde82c.html).
Minimally, wouldn't a possible compromise be to simply adjust flight paths so that they occur over the least
populated parts of the state?
Finally, I think that the air force owes it to the community to fund or conduct more research on the ill health
effects that arise due to the noise that these planes generate. For example, there is evidence that children do not
learn as well with this kind of repetitious, loud background noise, adults suffer undue stress and animal
populations can even abort offspring when exposed (http://citizensofebeysreserve.com/HealthArticles.html).
I would very much appreciate a written confirmation that my correspondence was received.
Very best,
Cara Gibson
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T UCSON FORWARD, INC .
P.O. 42472
TUCSON, ARIZONA 85733-2472
<tucsonforward@tucsonforward.com>

http://tucsonforward.com/

Attn: TFT EA Comment Submittal
355th Fighter Wing Public Affairs
3405 S. 5th St
Davis-Monthan AFB, Arizona 85707
Re:
Environmental Assessment for the Update and Implementation of the
Total Force Training Mission for Visiting Units (Operation Snowbird,
Multi-Service, and Foreign Military Sales) Davis-Monthan Air Force Base,
Arizona (This correspondence is being sent via email and a postal mailing will follow)
November 23, 2014

To Whom It May Concern:
Davis-Monthan Air Force Base is located inside the city limits of Tucson.
The Air Force itself, has said their plan will greatly increase the number
of overflights and will bring in much louder, riskier fighters such as the
F-18 and F-22.
Therefore, for this DEA to claim a "Finding Of No Significant Impact" can
only mean that the DEA has been manipulated to produce a false result.
One of the main ways this has been accomplished is through the use of
inappropriate, inadequate, obsolete methods for measuring and
analyzing the impact of noise. The use of the DNL as the only tool is not
sufficient to measure the full impact of military overflight noise on
residents under the flight paths, or to determine the extent to which the
noise contours should be increased.
Justifying the use of the DNL alone, by citing a forty-year old (1974)
USEPA recommendation, and continuing to insist on using only the DNL,

when that is no longer the recommended method, reflects very badly on
the Air Force.
It is also an insult to the community of Tucson, which has hosted DavisMonthan all these years. NEPA intended the EA to be a means of ensuring
the protection of host communities, and these shabby attempts to
circumvent that intention, should not be taken lightly, and is, in fact, an
invitation for litigation.
Up-to-date scientific methods must be used to determine the full impact
of the planned expansion on this community's residents. That means the
use of SEL to measure and analyze the effects on: residents' physical and
emotional health, residential property values and the tax revenues
depending on them, businesses such as restaurants, hotels, resorts, golf
courses, local environmental attractions such as the Arizona Sonora
Desert Museum, elementary schools middle schools, and high schools,
the University of Arizona (already negatively effected by overflights),
Pima College, parks (such as Reid Park and the Reid Park Zoo, which are
directly under the flight path), child care centers, hospitals, medical
clinics, places of worship, tourism (with direct contributions to Tucson's
economy of almost twice as much as Davis-Monthan), the general quality
of life of Tucson residents in our culture, where great value is placed on
being able to enjoy being out on the patio or in the yard year-round.
In addition, Tucson residents have long complained that aircraft from D-M
frequently fly outside of the flight paths presented in the EA. This has been
verified by Air Force staff, who have stated that the pilots are allowed to fly
anywhere in the Tucson area.
This EA states that areas exposed to a DNL above 65 dBA are "generally not
considered suitable for residential use." However, the contours show flights
over residential areas in this zone (EA at 3-4, Figure 3-2). Yet there is no
analysis given regarding the impact of the plan to further increase flights
over these residences. This is one of many examples where supplemental
metrics are critical to evaluate the full impact with accuracy.
The situation here in Tucson clearly requires nothing less than a full indepth EIS using the most up-to-date scientific tools and methods.
Another of the shameful failures of this EA is in the area of any public
involvement. Many of the important analyses were not shared with the
public, and there was no Spanish version of the Revised EA, despite the
fact that most of those residents who live closest to D-M are Spanish
speaking.

In addition, this EA is extremely long, complex, and technical. Most
working families do not have much time to devote to reading and
understanding the EA and its conclusions. This means that a much longer
period of time is necessary to provide adequate opportunity for the
public to read and critique this EA.
One of the most egregious failures of this EA is the lack of attention to
environmental justice. Even though the EA itself admits that there is a
disproportionate impact on low income and minority residents, there was
no effort to reach out to these populations to advise them of the Revised
EA. Even the Julia Keen neighborhood (which is the most effected
neighborhood, and where a school was previously closed due to military
overflights) received no flyers or post cards advising of the release of the
Revised EA.
Instead the Air Force relied almost entirely on notification via the
Internet, even though low-income minority households are less likely to
have access to the Internet.
Only the "FONSI" was translated into Spanish. This is not sufficient to
allow for significant participation by the very residents that the Air Force
admits are disproportionately affected by the proposed plan.
Another glaring problem with this EA is the choice of a bogus baseline.
There has not been an EA of Operation Snowbird (OSB) since 1978....
clearly a violation of NEPA requirements. The other operations included
under the Total Force Training program (TFT) have never had an EA.
Since 1978 the OSB program has undergone enormous expansion. What
began as a couple of months in the winter only, morphed into a year
round program, which has continued to increase the number and types of
planes and the number of overflights. In fact, by the year 2000, it had
already undergone very significant expansion in violation of NEPA, which
requires an EA prior to any significant expansion.
It is therefore obvious that setting the baseline anywhere other than 1978
is a further violation of NEPA and the intent of NEPA, which is to protect
the environment (including the human environment).
The Revised EA, as did the original EA, fails to address health impacts,
despite the fact that valid scientific studies from prestigious institutions
in the US and the UK, have found statistically significant association
between exposure to aircraft noise and risk of hospitalization for
cardiovascular diseases.

This EA ignores the effects on children living within the 65 decibel
contour, and because of the skewing of results by use of the outdated
DNL, it also ignores the effects on children attending schools and day
care centers which would (if measured properly) be within the 65 decibel
contour.
This Revised EA does not provide an adequate analysis of cumulative effects.
It simply lists some of them, and doesn't even list others. NEPA requires
analysis (not just listing) of OSB activities from 1978 through the present.
Aircraft currently flying, were not being utilized in the OSB program in
1978. Therefore analysis of the effects of those aircraft must now be
provided as part of the cumulative effects of past actions. In addition,
there were aircraft, which are not currently flying, but were flying at
some point between 1978 and the present, and were flying over Tucson
via the OSB program.
Therefore the Air Force should determine whether the impacts of those
aircraft are the same (or similar) to aircraft now proposed for addition to
the OSB program. If they are similar, the AF should analyze those
impacts, add them to the EA, and make them available to the public.
Even though this Revised EA now lists 18 different aircraft that have been
flown via the TFT program, it fails to provide any risk analysis for 10 of
those aircraft (for example, the F-18).
In addition, the EA considers only class A mishaps, completely ignoring
the fact that a class B mishap could permanently disable a civilian on the
ground, and even a class C mishap could do significant damage to
property.
It fails to address the concern that having pilots, who are not based here,
flying over Tucson, when they are not familiar with the airspace here,
creates a greater risk. It also does not address the fact that having foreign
pilots flying these single seat jets over the densest portion of Tucson is
an additional risk factor, considering that there have been a number of
incidents where the tower and the pilot did not understand each other
due to the pilot's lack of English fluency.
Regarding the "No Action Alternative".... in order to use this term, this EA
assumes the existence of an OSB program allowing year-round flying of
aircraft other than A-10s. However, there is nothing validating this. There
was no NEPA-required EA before beginning these activities. Instead, they
began and continue to take place with gross disregard for NEPA’s
requirement that all federal actions undergo prior environmental review.

Therefore, the use of the "No Action Alternative" as it is used in the current
EA is another violation of NEPA. It was fabricated by the Air Force, and is
legally unacceptable. The courts have repeatedly found that "ex post facto
environmental review cannot cure an initial failure to undertake
environmental review." Therefore, when an agency has failed to conduct a
NEPA-required EA for a prior decision, it cannot validate that prior decision
in a subsequent NEPA analysis that fails to remedy the earlier failure.
In addition, the Revised EA still has serious methodology problems in its
assessment of property values. A truly meaningful analysis of aircraft
noise on property values of neighborhoods near D-M and ANG and on
neighborhoods under and near those flight paths, would encompass the
time frame from 1978 to present.
It would include the year-to-year property values along with the year-toyear changes in aircraft noise levels over those neighborhoods. It would
compare those property values with the year-to-year changes in property
values of other areas of Tucson.
To perpetrate a devaluation of property values through increasing
military aircraft noise for a period of 36 years, and then use the current
value as a baseline in determining the significance of further devaluation,
is a tactic one would expect to see in a silent film, such as the Perils of
Pauline, with the perpetrator of this dastardly deed twirling his mustache.
It is hardly befitting the U.S. Air Force.
The Air Force plan for the Tucson-hosted Davis-Monthan AFB will not be
appropriately or adequately addressed without a full in-depth EIS
utilizing the most up-to-date best scientific methods and tools.
Respectfully,
Lee Stanfield
TFI Board member

23 November 2014
ATTN; TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affair,
3405 S Fifth St.
Davis-Monthan AFB, AZ 85707
Dear Sirs:
The Pima Association of Taxpayers, has numerous concerns relative to the
most recent D .M. Environmental Assessment, EA done by Gulf South.
First, the noise markers do not coincide with the noise contours. Those
markers however, match precisely with Gulf South's previous EA. Since
noise and safety were the primary elements studied in the EA the above error
raises serious concerns about the accuracy and professionalism of the study.
Second, the study fails to reflect the fact stated by the FAA on Base that over
90% ofD.M. aircraft return using Visual Flight Rules, VFR. That volume of
VFR traffic returning use the race track pattern which should have activated
the Air Force's curved Accident Potential Zone, APZ. That means D.M. is
flying over three schools in addition to the former Keen School and dense
residential development all within the APZ, a flight path to be avoided
according to the Air Force's Air Installation Compatible Use Zone, AICUZ, a
safety concern not identified in the EA. That safety problem should have
been identified in the EA and the solution put forth - to have D .M. aircraft
land long as the F-16 pilots do at Tucson International Airport. As for the
noise contours they curiously avoid those three named additional schools
even though D.M.'s VFR flight pattern document shows planes flying
directly over those schools.
Do to the aforementioned concerns the following information needs to be
made available:
1. How much in total payments did Gulf South receive for the two
studies?
2. Were those studies competitively bid?
3. Who were invited to bid?
4. What were those bids?
5. Were there any conflicts of interest in the awarding or execution of the

contract?
Thank you for your evaluation of our concerns. We would appreciate a
written response to those concerns in the name of enhanced safety for both
D.M. and the community. We also wish to ascertain if a judicious use of
taxpayer money was involved.

Richard Basye, Pres.
Pima Association of Taxpayers
P.O. Box 35241
Tucson, AZ 85740
Copies toTBD

From:
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To:
Cc:

Subject:
Attachments:
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Monday, November 24, 2014 2:37 PM
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CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
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11-09-14.pdf; TFI Survey Results (Final) 11-05-14 with map.pdf; Notes re Zip codes & margin
of error.pdf; COMPARISON OF TUCSON FORWARD AND SADA SURVEYS 11-09-14.pdf;
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T UCSON FORWARD, INC.
P.O. 42472
TUCSON, ARIZONA 85733-2472
<tucsonforward@tucsonforward.com>

http://tucsonforward.com/

Attn: TFT EA Comment Submittal
355th Fighter Wing Public Affairs
3405 S. 5th St.
Davis-Monthan AFB, Arizona 85707
Re: Environmental Assessment for the Update and Implementation of the
Total Force Training Mission for Visiting Units (Operation Snowbird,
Multi-Service, and Foreign Military Sales) Davis-Monthan Air Force Base,
Arizona (This correspondence is being sent via email... a postal mailing will follow)
November 24, 2014
Tucson Forward, Inc. recently completed conduction of a survey of 4,000
randomly selected residents from the 29,093 residents of Tucson,
Arizona who are most heavily impacted by current and proposed
overflights by military fighters under the auspices of Davis-Monthan and
Air National Guard training operations.
The results of this survey show that a majority of respondents are
opposed to the louder and riskier aircraft (such as the F-18 and F-22) as
well as a greatly increased number and frequency of overflights, which
are components of the Air Force plan to expand the Total Force Training
Operations.
Therefore, Tucson Forward is officially requesting that the Air Force
conduct a much more in-depth Environmental Impact Study (EIS) utilizing
the most up-to-date best scientific methods and tools, to assess the true
impacts of the Air Force plan for operations effecting the Tucson area.
We have found the current Draft Environmental Assessment to be greatly
flawed in numerous ways, which were addressed in our previous letter
signed by Board Member Lee Stanfield.
Attached to this letter today, you will find the TFI Survey, one sheet of
notes re zip codes, margin of error, etc., the press release announcing the

survey results, a comparison of the TFI Survey with the SADA Survey, and
a 2-page background and history document on TFI.
Respectfully,
TFI Board Of Directors
Mary Terry Schiltz, President
Kathleen Williamson, Vice President
Anita Scales, Treasurer
Carol Stoner, Director
Lee Stanfield, Director

TUCSON FORWARD SURVEY
REGARDING MILITARY OVERFLIGHTS

PURPOSE
The Tucson Forward survey was designed to provide residents of the Tucson neighborhoods
most affected by military overflights, an opportunity to anonymously state their opinions about
Air Force (AF) plans to increase the frequency of overflights as compared to the current level of
Operation Snowbird, and to bring in noisier, riskier aircraft.

EXECUTIVE SUMMARY
* Fifty-three to 57% of all responses were opposed to replacing the fighters that regularly fly
over Tucson, with F-18, F-22 and F-35 jet aircraft.
* There was slightly more opposition to increased noise (57% re Davis-Monthan, 56% re Air
National Guard) than to the increased safety risk (54% re D-M, 53% ANG) from the Air Force’s
plans to expand the number of overflights and bring in the newer jets.
* Very strong support exists (83%) to keep Davis-Monthan Air Force Base open with the current
fighters and current overflight operation levels.
* However, this support drops to 59%, (a drop of 24 percentage points) if the noisier, riskier
fighter airplanes are brought in.
* Strong support (63%) is expressed for limiting operations at D-M and ANG to those operations
currently in place.
* A clear majority of respondents (66%) were previously unaware of the much larger direct
economic contribution of the tourism industry to Tucson (4.6% of GDP) as compared to that of
Davis-Monthan (2.6% of GDP).
* There is wide variation in the responses from different parts of the city (see section on
analysis by zip code) that can be correlated with their proximity to the D-M and ANG runways.

METHODOLOGY
Consultation and advice regarding survey design and process, analysis and interpretation of the
results were provided by Margot W. Garcia, PhD, AICP, who is a retired professor of urban
planning. Professor Garcia studied statistics and surveys with two internationally known
sociologists, Beverly and Otis Dudley Duncan, and has taught courses at Arizona State
University and Virginia Commonwealth University on developing valid surveys, and on the
conducting and analyzing of the results. She has been a co-principal investigator in large
national surveys conducted for the U.S. Army Corps of Engineers, and has supervised doctoral
students in a variety of surveys covering many topics.
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To obtain the addresses for all single-family residential dwellings in the neighborhoods we
wanted to survey, Tucson Forward utilized the services of a locally owned professional list
service That List Lady.
A locally owned Tucson mailing house Arizona Jet Mail provided the services of mailing out the
surveys and tallying the responses. The survey was mailed to 4,000 residents in Metro Tucson
neighborhoods which are either currently most affected by military overflights, or that are
likely to be most affected, if the AF plans are implemented to expand overflights.
The random selection of 4,000 residents from the 29,093 single-family residential dwellings in
the area targeted, was done online via Research Randomizer:

http://www.randomizer.org/form.htm
The survey was mailed out to the 4,000 residents the first week of August 2014. Responses
were accepted until the first week of October 2014.
Participants were advised in a cover letter that their responses would be kept anonymous. They
were asked to provide only their zip codes on the responses. Return envelopes addressed to
Arizona Jet Mail, were provided in the envelopes containing the surveys.
Participants mailed responses directly to Arizona Jet Mail, who provided the tallying.
Information on aircraft noise comparison cited in the survey was obtained directly from Air
Force data (Table E-2 of the Eglin Air Force Base Environmental Impact Statement and the "ACFT
dB Level" provided by Davis-Monthan AFB).
Economic comparison information cited in the survey was obtained from Davis-Monthan's
economic analysis for FY 2012 and the U.S. Bureau of Economic Analysis for 2012.
Zip code boundaries and demographic information used in this analysis of the survey
responses, were obtained in October 2014 at the following websites:
www.city-data.com/zipmaps/Tucson-Arizona.html
http://www.usa.com/85745-az-income-and-careers--historical-employment-status-data.htm

SURVEY RESULTS
PARTICIPATION
The rate of response to the 4,000 mailed surveys was just over 14% (a total of 571 responses).
The survey area covered the following zip codes: 85701, 85705, 85706, 85711, 85712, 85713,
85714, 85715, 85716, 85719, 85725, 85726, 85735, 85743, 85745, 85746, and 85756. These
include 46 neighborhoods, comprised of 38 Neighborhood Associations (NAs), 3 Homeowner
Associations (HAs), 4 neighborhoods with no NAs or HAs, and the City of South Tucson.
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MAP OF ZIP CODES SURVEYED

SURVEY QUESTIONS AND OVERALL RESPONSES BY QUESTION
Question 1) The F-16, F-18,1 F-22,1 and F-35 are considered high-risk fighters, because these
single-engine jets have no backup engines, as compared to the A-10 fighter, which
has two engines. All five fighters have a single seat, so there is no backup pilot. The
majority of current flights over Tucson are by A-10s. F-16s fly over Tucson
regularly, but less frequently.
A) Given this information about risk, do you support or oppose replacement of the jets that
now regularly fly over Tucson from Davis-Monthan, with the F-18s, F-22s, and F-35s
described above?
Total responses: 563
54% oppose
45% support
B) Given this information about risk, do you support or oppose the Air National Guard
replacing the jets (that now regularly depart from Tucson International Airport and fly
over Tucson and the Tucson Mountains) with the F-18s, F-22s, and F-35s described above?
Total responses: 555
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Question 2) According to Air Force data1, the F-35 is 8 times louder than the A-10, and nearly 4
times louder than the F-16. Noise generated by the F-35 will cover more than 4
times the area currently affected by over-flights. F-18s, and F-22s are 3 to 4 times
louder than the A-10. These noise comparisons are for over-flights 2,000 ft. above
the ground, the level of the jets as they fly over midtown Tucson neighborhoods.
A) Given this information about noise, do you support or oppose the Air Force replacing the
jets that now regularly fly over Tucson from Davis-Monthan, with the F-18s, F-22s, and F35s described above?
Total responses: 567
57%) oppose
43% support
B) Given this information about noise, do you support or oppose the Air National Guard
replacing the jets (that now regularly depart from Tucson International Airport, and fly
over Tucson and the Tucson Mountains) with the F-18s, F-22s, and F-35s described above?
Total responses: 562

56% oppose

44%) support

Question 3) If the types of military aircraft flying over the city and county, and the frequency of
flights remain the same as now, do you support or oppose Davis-Monthan Base
remaining open?
Total responses: 560
17% oppose
83% support
Question 4) If the F-18, F-22, and/or F-35 jets described in questions one and two, replace the
current types of military aircraft flying over the city, do you support or oppose
Davis-Monthan Base remaining open?
Total responses: 562

41% oppose

59% support

Question 5) Converting a conventional Air Force Base to an urban-friendly base has succeeded
elsewhere (e.g. Ames AFB in CA) by switching to on-the-ground operations. On-theground operations could include: simulator training, regional coordination,
remote guidance, and collaborative research with the University, Raytheon and
other high tech industries such as solar, and other alternative energy.
A) Do you support or oppose limiting new operations and expansion of existing operations
at Davis-Monthan, to operations that do not increase the types of planes, flight frequency,
or noise from military jets over Tucson?
Total responses: 556

36% oppose

63% support

B) Do you support or oppose limiting new operations and expansion of existing operations
at Air National Guard at Tucson International Airport, to operations that do not increase
the types of planes, flight frequency, or noise from military jets over Tucson?
Total responses: 547

37% oppose

63% support

Question 6) Davis-Monthan's economic analysis for 2012 shows that its direct contribution was
2.6% of Tucson's economy (Tucson's Gross Domestic Product). By comparison,
according to the U.S. Dept. of Commerce, Tourism made a direct contribution of
4.6% to Tucson's economy in 2012. Were you previously aware of these facts?
Total responses: 554

66% No

34% Yes

1. According to Air Force data (Table E-2 of the Eglin Air Force Base Environmental Impact
Statement and the "ACFT dB Level" provided by Davis-Monthan AFB):
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* F-35s are 8 times louder than A-10s (the majority of our current flyovers). A-10s are
based at Davis-Monthan AFB.
* The F-35 is nearly 4 times louder than the F-16 (the loudest fighters regularly flying
over Tucson). F-16s are under the Air National Guard, and based at Tucson
International Airport.
* The noise generated by the F-35 will be spread over more than 4 times the area
currently affected by over-flights, and will have 50 times the physical energy.
* F-18s and F-22s are respectively 3 to 4 times louder than the A-10, and are
proposed for basing at Davis-Monthan.
(The above comparisons are for flyovers at an altitude of 2,000 feet from the ground...
representative of what most Midtown Tucson neighborhoods experience).
1. Correction: In the wording of the questions dealing with risk factors (1-A and 1-B), the F-18 and F-22
were mistakenly described as single-seat, single-engine fighters, when they are actually single-seat twinengine fighters.

RESPONSES BY ZIP CODE
TABLE OF RESPONSES BY ZIP CODE IN PERCENTAGES
Regarding Risk
D-M
ANG

Regarding Noise
D-M
ANG

D-M w/o
D-M With
Flyover
Flyover
Limits on
Expansion Expansion D-M

Limits on
ANG

Prior
Economic
Awareness

Zip code

Q 1A

Q 1B

Q 2A

Q 2B

Q3

Q4

Q 5A

Q 5B

Q6

85706 O

67.1

70

66.2

67.6

23.5

47.1

35.2

35.7

N=71.8

S

32.8

30

33.8

32.4

76.5

52.9

64.8

64.3

Y=28.2

85711 O

51.1

55.6

55.6

48.9

10.4

29.8

46.8

40.4

N=58.1

S

48.9

46.8

46.8

51.5

89.6

70.2

53.2

59.6

Y=41.9

85713 O

50.9

56.3

58.9

56.3

12.2

33.9

38.1

36.5

N=63

S

49.1

45.4

41.3

43.6

85.9

66.1

61.8

63.5

Y=37

85716 O

62.2

59.5

68.4

63.2

21.1

44.7

34.3

38.9

N=72.2

S

37.8

40.5

31.6

36.8

78.9

55.3

65.7

61.1

Y=27.8

85719 O

63.2

63.2

68.4

66.8

16.2

57.9

13.5

26.3

N=68.4

S

36.8

36.8

31.6

34.2

83.8

42.1

86.5

73.7

Y=31.6

85745 O

37.7

38.8

37.7

40.3

16.2

33.8

46.3

46.9

N=73.1

S

62.3

61.2

62.3

59.7

83.8

66.2

53.7

53.1

Y=26.9

O

54.4

53.2

56.6

55.9

17.1

41.4

36.5

36.9

N=66.4

S

45.5

46.8

43.4

44.1

82.9

58.6

63.5

63.0

Y=33.6

All
Surveys

Highest number in column coded O (oppose) is shaded yellow
Highest number in column coded S (support) is shaded blue
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INTERPRETATIONS
RESPONSES BY ZIP CODE
There is a great deal of variation in responses among the different zip codes (please see the
table above). This variation is likely due to numerous factors, some of which are noted below.
85706:
This zip code returned the largest number of survey responses, suggesting strong interest in
the topic. This is not surprising, since its East boundary is D-M, and its South boundary abuts
TIA where the ANG runway is located. It extends west to I-19, and north to Irvington.
Respondents from this zip code are strongly opposed to replacing the current fighters flying
out of D-M (60%) and even more strongly opposed to the replacement of the ANG fighters
flying out of TIA (70%).
This zip code is the only one that showed a slightly stronger opposition regarding risk than
noise: for ANG flights (70% re risk, 68% re noise) for D-M flights, (67% re risk, 66% re noise).
Approximately 77% of this zip code support keeping the base open with current fighters and
current levels of flight operations. But support drops to 53% of its respondents (a 24-point
drop) if D-M brings in noisier, riskier fighters.
Respondents in this zip code strongly support limiting operations to maintaining status quo
for D-M (65%) and for ANG (64%).
Seventy two percent (72%) of respondents report not previously being aware of the much larger
direct economic contribution of the tourism industry to Tucson (4.6% of GDP), as compared to
that of Davis-Monthan (2.6% of GDP).
The 85706 zip code is 82% Hispanic and 12% White, and the estimated average household
income is $29,883.
85711:
This zip code lies just north of Davis-Monthan AFB, stretching from Golf Links/D-M up to
Speedway, and from Wilmot to Alvernon Way. It has the largest number of active military as
residents (almost one and a half times more than the participating zip code with the next
highest number).
This may be a factor in why this zip code (of the participating zip codes) was the most
supportive in keeping the base open with the current levels of flight operations (90%) and why
it was still strongly supportive of keeping the base open even with the noisier jets (70%).
Despite this support, 51% of its respondents were opposed to changing the D-M fighters due to
risk, and 56% were opposed due to noise. In addition, 56% were opposed to changing the ANG
fighters due to risk, and 49% opposed it due to noise.
There was also a notable 20-point drop in their support for D-M with introduction of the
noisier fighters, and 53% supported limits on operations at D-M to maintain status quo, and
60% supported limits to sustain status quo on operations at ANG.
In this zip code, 60% of respondents report no prior awareness of the direct contribution of the
tourism industry to Tucson's economy, as compared to the direct contribution of DavisMonthan.

11/18/14

6

The 85711 zip code is 51% White and 36% Hispanic, and the estimated average household
income is $36,189.
85713:
This zip code is bounded on its north by 22nd St. and on its south by Ajo Way. It runs from
Alvernon Way to the intersection of Gates Pass and Kinney Rd. on the west side of the Tucson
Mountains.
Its respondents were opposed to changes in jet fighter planes from D-M or ANG with regard to
noise (59% and 56% respectively). However, with regard to risk, they were less opposed to
changes in D-M flights than ANG flights (51% and 56% respectively).
These respondents were 86% supportive of D-M with current flight operation levels, but
support drops to 66% with AF expansion plans (a 20-point drop).
Zip code 85713 respondents strongly support limits on D-M and ANG operations (62% and 64%
respectively) to maintain status quo.
Sixty three percent (63%) of respondents report no prior awareness of the direct contribution
of the tourism industry to Tucson's economy, as compared to Davis-Monthan's direct
contribution.
Zip code 85713 is 68 % Hispanic and 22% White, and the average household income is $31,992.
85716:
This zip code is located North of D-M and TIA, running from 22nd up to the Rillito River/Prince
Rd. area, between Alvernon Way and Tucson Blvd.
Respondents from this zip code were strongly opposed to changes in fighter jets at D-M and
ANG based on risk (62% and 60% respectively). This opposition is even stronger with regard to
noise (68% and 63% respectively).
While 79% are supportive of D-M with no changes in flight operations, support drops to 55% if
AF expansion plans are implemented (a 24-point drop).
There is strong support for operational limits on D-M and ANG (66% and 61% respectively) in
order to maintain status quo.
Seventy two percent (72%) of respondents from this zip code report no prior awareness of the
direct contribution of the tourism industry to Tucson's economy, as compared to DavisMonthan's direct contribution.
This zip code is 62% White and 26% Hispanic. The average household income is $32,370.
85719:
This zip code is located to the northwest of D-M and TIA, running from 22nd up to the Rillito
River/Wetmore area, between Tucson Blvd. and Euclid Ave.
Respondents were strongly opposed to changes in D-M fighter jets (63% due to risk, and 63%
due to noise). They were even more strongly opposed to changes in ANG fighters (68% due to
risk, and 67% due to noise).
Eighty four percent (84%) of its respondents are supportive of keeping D-M open with current
levels of flight operations.
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However, there is a dramatic switch from support to opposition, if the noisier, riskier fighter
jets are brought in. The AF's planned expansion results in 58% of respondents opposing
keeping D-M open (a drop of 42 points).
There is very strong support from respondents of this zip code for limiting expansion of D-M
and ANG operations (87% and 74% respectively) in order to maintain status quo.
Sixty eight percent (68%) of respondents from this zip code report no prior awareness of the
direct contribution of the tourism industry to Tucson's economy, as compared to DavisMonthan's direct contribution.
The 85719 zip code is 62% White and 24% Hispanic, and the estimated average household
income is $29,298.
85745:
This zip code includes the farthest northwest portion of the city, and a very large area outside
the city limits, extending well past the Tucson Mountains to the west.
About 62% of responses from this zip code are supportive of jet fighters from D-M and ANG
flying over the city. This may be due (in part) to the fact that the largest portion of this zip
code does not lie within the city.
Roughly 84% of responses from zip code 85745 are supportive of D-M with current flyover
levels and current fighters.
However, with implementation of the AF's planned expansion, support for D-M drops to 66%
(an 18-point drop).
Consistent with that, about 53% of these respondents support limiting D-M and ANG to
operations that will not expand overflights and will not increase the noise from overflights.
Seventy three percent (73%) of respondents from 85745 report no prior awareness of the
comparative contributions of the tourism industry and Davis-Monthan, to Tucson's economy.
The 85745 zip code is 50% Hispanic and 40 % White, and the estimated average household
income is $49,662, substantially higher than any of the other zip codes.

CONCLUSION
In the Tucson Metro area there is opposition to Air Force plans to replace current aircraft with
noisier, riskier fighters at Davis Monthan Air Force Base and at the Air National Guard (ANG),
which flies out of a runway adjacent to the Tucson International Airport (TIA).
Support for Davis-Monthan Air Force Base is greatly decreased (up to 42 percentage points in
zip code 85719) by the prospect of louder, riskier fighters replacing current aircraft that fly out
of Davis-Monthan. The degree of opposition varies depending on location. Possible reasons for
the variation are: proximity to flight paths, number of active or retired military residents in an
area, and number of people living in the area who work for the base.
There is strong support for limiting expansion of flight operations at Davis-Monthan Air Force
Base and the Air National Guard, in order to prevent bringing in F-18, F-22, and F-35 jet fighters,
and to prevent any increase in flight frequency, or noise from military jets over Tucson.
A clear majority of respondents (66%) were unaware of the much larger direct economic
contribution of the tourism industry to Tucson (4.6% of GDP), as compared to that of DavisMonthan (2.6% of GDP) and that knowledge varied from 58% to 73% depending on location.
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CHARTS

COMPARISON OF TUCSON FORWARD AND SADA SURVEYS
* TFI: The survey was mailed to a computer-generated random selection2 of 4,000 residents
from the 29,093 single-family residential dwellings in the targeted Tucson zip codes. Of those,
571 responses were received (1.96% of the targeted population).
* SADA: The survey sample size was 617, and the target population is all of Southern Arizona,
which the census bureau states is a population of approximately 1.8 million. So the SADA
responses were only (0.03%) of their targeted population.
* TFI: The survey specifically included the Tucson neighborhoods currently most affected, and
those likely to become affected if AF plans for flight expansion are implemented.
* SADA: In the list of participating zip codes published by SADA, none are within the City
Limits of Tucson. The results of the SADA survey are highly skewed by the inclusion of all of
Southern Arizona, with no evidence of a valid poll of the residents most affected by overflights
(i.e., those living within the City of Tucson).
* TFI: All participating zip codes are listed, and are zip codes for the City of Tucson.
* SADA: There are no zip codes or major cross streets given for the subset of 103 participants,
who, without producing any substantiation, SADA asserts live near Davis-Monthan or Tucson
International Airport.
* TFI: There was uniformity of method and time frame for the survey across all participants.
* SADA: There were different methods and time frames for subsets of participants.
* TFI: A standard, valid method of mail-out- survey was utilized to minimize exclusion of lower
economic households, which may not have access to a computer and also to ensure an
acceptable geographic distribution of respondents.
SADA: The type of survey SADA describes as an intercept survey (which was administered to
the subset of 103 participants at a later date) carries no validity as representative of the area
supposedly targeted.
TFI: The questions allow participants to voice concerns about overflights separate from
support for the airbases themselves.
SADA: Survey questions were very broad and encompassing. In order to object to overflights,
participants had to object to all military bases in Southern Arizona.
TFI: Survey questions allowed residents to voice their feelings about the current level of
overflights separate from feelings about AF plans to increase overflights. Because we wanted to
survey the opinions of Tucson residents when they have accurate information on which to base
their opinions, as opposed to misinformation or lack of information, we included background
information about the AF plans for increased overflights, the aircraft they plan to bring here,
and the economic contribution of D-M compared to that of tourism.
This was done to give respondents a valid basis for informed opinions.
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SADA: The survey did not address, or disclose the Air Force's planned increase in overflights
and did not address bringing the F-35 to Tucson. They also did not explain that the F-35 is
noisier than current jets regularly flying over Tucson. Instead the survey asked only how
participants felt about having the F-35 in Southern Arizona (which is a very large area
comprised mostly of open desert, including the completely unpopulated Goldwater Air Force
Range).
So answers to this question are not at all indicative of how Tucson residents would feel about
having a fleet of F-35s regularly flying over the homes, yards, parks schools, clinics, churches,
restaurants, hotels, etc. of central Tucson.
2. The random selection of 4,000 residents from the 29,093 single-family residential dwellings in the area targeted, was
done online via Research Randomizer: http://www.randomizer.org/form.htm

Website for Tucson Forward, Inc. is: tucsonforward.com
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COMPARISON OF TUCSON FORWARD AND SADA SURVEYS
* TFI: The survey was mailed to a computer-generated random selection2 of 4,000 residents from the 29,093
single-family residential dwellings in the targeted Tucson zip codes. Of those, 571 responses were received
(1.96% of the targeted population).
* SADA: The survey sample size was 617, and the target population is all of Southern Arizona, which the census
bureau states is a population of approximately 1.8 million. So the SADA responses were only (0.03%) of their
targeted population.
* TFI: The survey specifically included the Tucson neighborhoods currently most affected, and those likely to
become affected if AF plans for flight expansion are implemented.
* SADA: In the list of participating zip codes published by SADA, none are within the City Limits of Tucson. The
results of the SADA survey are highly skewed by the inclusion of all of Southern Arizona, with no evidence of a
valid poll of the residents most affected by overflights (i.e., those living within the City of Tucson).
* TFI: All participating zip codes are listed, and are zip codes for the City of Tucson.
* SADA: There are no zip codes or major cross streets given for the subset of 103 participants, who, without
producing any substantiation, SADA asserts live near Davis-Monthan or Tucson International Airport.
* TFI: There was uniformity of method and time frame for the survey across all participants.
* SADA: There were different methods and time frames for subsets of participants.
* TFI: A standard, valid method of mail-out- survey was utilized to minimize exclusion of lower economic
households, which may not have access to a computer and also to ensure an acceptable geographic distribution
of respondents.
SADA: The type of survey SADA describes as an intercept survey (which was administered to the subset of 103
participants at a later date) carries no validity as representative of the area supposedly targeted.
TFI: The questions allow participants to voice concerns about overflights separate from support for the airbases
themselves.
SADA: Survey questions were very broad and encompassing. In order to object to overflights, participants had to
object to all military bases in Southern Arizona.
TFI: Survey questions allowed residents to voice their feelings about the current level of overflights separate
from feelings about AF plans to increase overflights. Because we wanted to survey the opinions of Tucson
residents when they have accurate information on which to base their opinions, as opposed to misinformation or
lack of information, we included background information about the AF plans for increased overflights, the
aircraft they plan to bring here, and the economic contribution of D-M compared to that of tourism.
This was done to give respondents a valid basis for informed opinions.
SADA: The survey did not address, or disclose the Air Force's planned increase in overflights and did not
address bringing the F-35 to Tucson. They also did not explain that the F-35 is noisier than current jets regularly
flying over Tucson. Instead the survey asked only how participants felt about having the F-35 in Southern
Arizona (which is a very large area comprised mostly of open desert, including the completely unpopulated
Goldwater Air Force Range).
So answers to this question are not at all indicative of how Tucson residents would feel about having a fleet of F35s regularly flying over the homes, yards, parks schools, clinics, churches, restaurants, hotels, etc. of central
Tucson.
2. The random selection of 4,000 residents from the 29,093 single-family residential dwellings in the area targeted, was
done online via Research Randomizer: http://www.randomizer.org/form.htm

Website for Tucson Forward, Inc. is: tucsonforward.com
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FOR IMMEDIATE RELEASE:
Date: Mon. 11/10/14
A TUCSON FORWARD SURVEY OF 17 TUCSON ZIP CODES SHOWS STRONG SUPPORT (63%)
FOR LIMITING MILITARY FLIGHTS OVER THE CITY, revealing lack of public confidence in
the Air Force Draft Environmental Assessment (DEA) with its highly controversial
"Finding of No Significant Impact". The DEA claims that there will be no significant
impact on Tucson from the increased overflights and the much louder, riskier jets the
Air Force (AF) plans to fly over Tucson.
DEADLINE FOR PUBLIC COMMENT ON THE AF DRAFT ENVIRONMENTAL ASSESSMENT IS
NOVEMBER 24TH. Public should email comments to: 355fw.pa.comment@us.af.mil
TUCSON FORWARD, INC. (TFI) ("Background/History" attached) is releasing the results of
its extensive, in-depth survey of 17 Tucson zip codes containing the 46 neighborhoods
most heavily impacted by military overflights from Davis-Monthan and from the Air
National Guard (which flies out of a runway adjacent to Tucson International Airport).
The survey was designed and conducted specifically to determine the level of support or
opposition of residents under (or near) military flight paths, regarding the Air Force's
plan to increase the number of overflights, and to bring in louder, riskier jet fighters, to
fly over the most densely populated areas of Tucson.
Survey results (see first attachment) show lack of public confidence in Air Force claims
that there will be "No Significant Impact". It also contradicts SADA survey claims that
even Tucson residents who live close to Davis Monthan and the Air National Guard
(ANG) at Tucson International Airport (TIA) have no serious concerns about increased in
frequency, risk, or noise from military overflights. The TFI survey contradicts SADA
claims that the public supports bringing the F-35 here. According to the Air Force's own
estimates, the F-35 is at least 4 times louder than any jets flown over Tucson to date.
TFI SURVEY RESULTS:
(See 3 attachments for full survey analysis, info regarding the AF DEA, & survey comparisons)

* A majority (53 to 57%) of respondents are opposed to overflights by louder, riskier jet
fighters from D-M, and 56% oppose louder, riskier jets out of ANG at TIA.
* While there is strong support for D-M with current levels of overflights and current
aircraft, support dramatically decreases by 53% (24 percentage points), with the
prospect of the Air Force plan for Davis-Monthan to host louder, riskier jets.
* There is strong support (63%) for limiting overflight operations to those operations
currently in place at D-M and ANG.
* A clear majority of respondents (66%) were unaware of the much larger direct
economic contribution of the tourism industry to Tucson (4.6% of GDP), as compared
to that of Davis-Monthan (2.6% of GDP).
CONTACTS:
Mary Schiltz, TFI President: 326-0140 < MARYadvocacy@msn.com>
Lee Stanfield, TFI Board Member: 256-4058 <simplee@cox.net>

http://tucsonforward.com/

ZIP CODE INFORMATION REGARDING TFI SURVEY
We limited the survey to single-family residential dwellings in
neighborhoods most effected by military overflights. If a zip code did
not contain any neighborhood which was under or near one or more
regular military flight paths, it was not included in the survey. We did
not survey the following zip codes for the reasons given below:
85707 & 85708 are PO Boxes for D-MAFB
85709 is a PO Box for Pima Community College
85717, 85721 & 85722 are PO Boxes for the UA
85718 lies outside of Tucson, and is not near regular military flight paths
85723 is a PO Box for the VA Hospital
85724 is a PO Box for UMC
85757 lies outside of Tucson
85710, 85747, and 85748 are not near regular military flight paths

Tucson Forward Survey Clarification Notes:
* Clarification regarding the first statement of the Executive Summary:
Of all the responses to AF plans to bring in louder, riskier planes at D-M and ANG, 53%
was the lowest percentage opposed, and 57% was the highest percentage opposed. So the
responses spanned from 53% to 57%.... a span of 4 percentage points. The 53% was in
response to risk regarding planes flying out of ANG, and the 57% was in response to
noise regarding planes flying out of D-M.
* Regarding the confidence level/margin of error:
Within a 99% confidence level, each answer in this TFI survey is +/- four (4) percentage
points, if extrapolated to the entire targeted population of 29,093 single-family residential
dwellings in the neighborhoods most impacted by current or proposed military
overflights.

TUCSON FORWARD, INC. http://tucsonforward.com/ is a non-partisan, diverse
group of over 600 forward-thinking residents of the city of Tucson whose
backgrounds include small business owners, real estate developers,
doctors, lawyers, educators, community and neighborhood leaders,
students, and retirees.
We are very concerned that Air Force plans to bring in much louder,
riskier jet fighters, and significantly increase the number and frequency
of military flights over Tucson, could seriously damage our revitalization
project of downtown, our large tourism/hospitality industry, and the
property values, health, and quality of life of residents of the central area
of Tucson, and thus decrease city revenue and the economy of the entire
valley.
BACKGROUND/HISTORY:
Over the past 35 years, the AF has repeatedly expanded the flight
operations over Tucson without complying with the National
Environmental Policy Act (NEPA), which requires that before any
expansion of operations, an Environmental Assessment (EA) must be
conducted to determine if there is a possibility of any negative impact on
the environment (including humans and their properties).
If the EA indicates that there may be a negative impact, then a more indepth Environmental Impact Study (EIS) must be conducted, and all
possible impacts must be determined and disclosed to the public, and
action must be taken to eliminate (or at a minimum) alleviate those
impacts.
Yet the last EA for Operation Snowbird was in 1978, despite the fact that
it brings in jet fighters to fly over densely populated central Tucson, and
has undergone enormous expansion since then.
CURRENT ISSUE:
After decades of complaints from Tucson residents about the everincreasing overflights and louder jets, the AF has finally conducted an EA.
However, they have used grossly inappropriate tools to measure such
things as noise from overflights and the effects of increased noise on:
hearing, other aspects of physical and emotional health, property values,
and structural integrity of residences and other buildings.
This has led to an inadequate Environmental Assessment, and the
surprising claim that increasing the number of flights and flying louder,
riskier jets over Tucson will have "No Significant Impact" on the residents

or environment of Tucson.
NEPA requires that there be a public comment period for the EA to
allow the public a chance to voice any concerns about the plans for
expansion. The comment period for this EA is set to end Nov. 24th. We
are concerned, because our city officials and the media and press have
not brought the issue to the public's attention, and instead, have
allowed several misconceptions about Davis-Monthan and the Air
Force to be viewed as facts, in the minds of the public.
Therefore, we are attempting to make sure that the entire Tucson
public is made aware of all the facts regarding the expansion plans, so
they can make informed comments to the Air Force, and voice their
concerns.
Recently, the Southern Arizona Defense Alliance (SADA) published a
document they call the SADA Community Survey, which claims that
residents of Tucson (even those living close to Davis-Monthan and the Air
National Guard runway out of Tucson International Airport) are so
supportive of the bases, that they do not mind louder fighters flying over
Tucson.... even the F-35 (which is the loudest fighter ever built, and which
will come here under Operation Snowbird if the F-35 replaces all other jet
fighters as the Air Force plans).
Therefore, Tucson Forward, Inc. (TFI) has just completed a survey
specifically designed to determine the views of residents in 17 Tucson
zip codes containing the 46 neighborhoods most heavily impacted by
the military overflights from Davis-Monthan (D-M) and the Air National
Guard (which flies out of Tucson International Airport).
In sharp contrast to the SADA conclusions, the TFI survey has found that
a majority of respondents are opposed to both the elevated noise and
risk of an increase in overflights by louder and riskier jet fighters.
Additionally, the TFI survey identifies a solution to the threat of D-M
closure, and reveals 63% support of this solution by residents in all
areas surveyed.
The solution is to convert Davis-Monthan to an urban-friendly base by
switching to on-the-ground operations, such as: regional coordination
command center, simulator training, remote guidance, and
collaborative research with the University, Raytheon and other high
tech industries (for example, solar, and other alternative energies),
while limiting in-the-air flight operations to current levels.

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 11:04 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: ATTN: TFT EA COMMENT SUBMITTAL



From: brian dwyer [mailto:dwyeranalytics@gmail.com]
Sent: Monday, November 24, 2014 9:15 AM
To: 355 FW/PA Comments
Subject: ATTN: TFT EA COMMENT SUBMITTAL

To whom it may concern,
Thank you for allowing me the opportunity to review and comment on the Draft EA. I would like to start with
saying that I disagree with the findings and believe that the increased flights will cause even more damage to
Tucson, Pima county and the people that live here than the current incessant military overflights already do. I
find the Draft EA extremely deficient and inaccurate in the areas below:

1) 1) The EA falsely claims on page 4 lines 29-34 that there have been no Class A mishaps since 1978 related
to DMAFB. I find this particularly disturbing since a simple web search shows that in the only the last 20 years
there have been at least 10 Class A accidents resulting in loss of life and complete destruction of the aircraft.
Some of these accidents occurred for unknown reasons and thus could happen anywhere or anytime in the city
or county along the aircraft’s flight path. It is perplexing that the analysis has chosen to completely ignore these.
All of these incidents involved military aircraft and would presumably be even more likely to occur when
trainees are involved flying even more dangerous aircraft, and there are probably many more that I was unable
to locate information about but the Air Force surely has that information available. These incidents and all
others that have been left out should be considered. These incidents are listed below:
a. 7/27/1982 USAF F-5b and F-5F collide over Tucson. All three
creq
eject.http://en.wikipedia.org/wiki/List_of_accidents_and_incidents
_involving_military_aircraft_%281980%E2%80%9389%29
b. 2003 training ANG F16 crashes into electrical wires and poles
causing more damage to civilian vehicles. These are the same
trainings that are being considered in the EA
http://usaf.aib.law.af.mil/ExecSum2003/F16B_Tucson_25Sep03.pdf
c. 3/14/1989 USAF CH-3E helicopter crashed and killed all 15
passengers. 20 miles northwest of Tucson. Again cause unknown
and could have happened anywhere.
1

http://www.nytimes.com/1989/03/14/us/helicopter-crash-kills-15in-arizona.html
d. 4/9/2000 military helicopter crashes and kills all 19 passengers
in Marana, AZ. The cause was “human error” and could have
happened anywhere. Low flying helicopters are also part of the
training exercises.
http://tucsoncitizen.com/morgue2/2000/07/27/82889-human-errorblamed-in-osprey-crash/
e. 2002 Two A10’s from DMAFB crash into each other
http://usaf.aib.law.af.mil/ExecSum2002/A10A%282%29_DouglasAZ_17Jan02.pdf
f. The following 5 incidents are sourced from
http://tucsoncitizen.com/morgue2/2002/01/18/116932-no-cause-infatal-a-10-crash/
g.

1999 A10 does belly landing crash on DMAFB runway

h. 5/1998 A10 crashes into hillside southwest of Kitt Peak
i. 1997 A10 pilot from DMAFB commits suicide by crashing
into mountain
j.

1997 A10 from DMAFB crashes at Goldwater range

k. 1984 Maj. Rayhill was killed when his A-10 crashed during a
training missing southwest of Tucson

2) 2) The EA should mention all accidents not only Class A. Many smaller accidents disrupt and stress the lives
of everyone living near the base. There are probably many historical incidents that are difficult for the public to
find. I have included two recent ones below.
a. The EA did not mention that in 4/13/2012 a Thunderbird pilot
from DMAFB caused a sonic boom that caused over $22,000 in
damage to many(100+?) local homes and businesses. This was due
to pilot error. Trainees will presumably have more errors.
http://archive.airforcetimes.com/article/20121219/NEWS/2121903
04/Thunderbird-sonic-boom-caused-22K-damages
b. 9/30/2014 An A10 from Davis-Monthan Air Force base
malfunctioned and needed to perform a belly crash landing.
http://www.tucsonnewsnow.com/story/26660859/a-10-makeshard-landing-at-davis-monthan
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3) 3) Since under the proposed changes new more dangerous, single engine aircraft would be training out of
Davis-Monthan the EA should consider Class A mishaps from other similar installations that train single engine
aircraft, such as the F-16’s training at Luke Air Force Base. There have been 18 Class A mishaps with the F16’s stationed at Luke Air Force Base in only the last 14 years. The training conditions at Luke Air Force base
in Phoenix are very similar to those in Tucson. In Tucson such Class A mishaps are far more dangerous since
DMAFB is surrounded by a large metropolitan area. http://usaf.aib.law.af.mil/

4) 4) The EA states that the F-22 would be involved in new training missions. Even many of the Air Force’s
own pilots are afraid to fly the F-22 and it is known to have many issues. The Draft EA makes no mention of
safety issues related to the F-22 that would be flying over a metropolitan area.

5) 5) The Draft EA uses an unacceptable baseline. The Air Force continually uses newer, louder baselines and
then says that increased overflights are only a small increase over the baseline. Using this false logic they can
increase the noise level each year by 6% simply by changing their baseline to the previous year. That makes no
logical sense. For example, using this logic they could increase the flight and noise level by 6% a year every
year for 5 years, each increase would be considered a FONSI, yet the cumulative effect would be an increase of
30%! That does not make sense to anyone but that is essentially what the Draft EA analysis has done by using
2009 as the baseline year. A fixed baseline year should be used for all past and future analyses and that baseline
year should be 1978.

6) 6) The Draft EA continually makes mention that the increase is only 6% of the total operations, but fails to
state that this 6% of sorties consists of aircraft that are significantly louder than most of the aircraft in existing
operations so may actually increase noise levels by some much higher percent like 30%,40%, or maybe even
100%.

7) 7) The use of Day/Night Average Sound Levels is very misleading. Actual noise should be measured by the
number of incidents and maximum volume. Continual repeated loud noise disturbances should not be averaged
away over time. A sound can be loud enough to damage a person’s hearing but when you average it across a
year it is negligible. Even the Air Force does not use DNL to measure unsafe noise levels for its own personnel,
they use SEL. Civilians should be treated as well and SEL measurements should be used for environmental
noise impacts

8) 8) The draft EA does not provide analysis of increased noise and safety issues along entire flight paths. It
concentrates on areas around DMAFB. Also, military flights here often fly outside of flight paths and disturb
everyone even in areas that are not flight paths or overlays. There is no analysis of any of these areas and this
analysis should be added.

9) 9) The Draft EA does not take into account the inevitable costs of lawsuits against the Air Force for loss of
life or damage to property, or the incalculable loss of trust in an Air Force that is inconsiderate to the needs of
3

the people that live around it. The City of Tucson and Pima County have already rezoned existing, populated
neighborhoods in Tucson to be “incompatible with human occupation”. The people who suffer now living in
these areas and watching their property values collapse have great misgivings about the Air Force. How is this
cost to the Air Force’s reputation measured?

1010) Claim that property values are not diminished on Page 4 lines 16-27 seem very false. The property values
surrounding Davis-Monthan and TIA are extremely low compared to the rest of Tucson, and are directly
attributable to noise and due to being rezoned as “incompatible with human occupation” due to Davis-Monthan
overflights

1111) On page 3-16 the draft EA states that tourism is the most important industry in Tucson contributing $2.4
billion annually. Tourists come to Tucson to enjoy outdoor activities and the beautiful natural environment.
Over the past few years this beautiful environment has been seriously degraded due to F-16 overflights.
Currently F-16 fly over and disrupt the beauty of many famous tourist sites in the area such as the
internationally famous Sonoran Desert Museum, the hiking trails of the Tucson Mountains, Sabino Canyon, and
Gates Pass. Tourists come here to witness the solitude and beauty of the desert not listen to F-16 and helicopters
blaring above them. The noise that they create has also destroyed the largest municipal park in Tucson, Reid
Park. I find it ridiculous to claim that there will be no effect by increasing flights of noisier military aircraft over
these areas, and even more ridiculous to say that it will have a positive effect. Under the pre-2000, 1978,
baselines military sorties were not so numerous did not have such degrading impact on Tucson’s most important
eco-tourism industry.

DMAFB and ANG located at Tucson International Airport are located in a major metropolitan area and the
noise that they create in Tucson and Pima county has already exceeded any reasonable level. Adding additional
sorties and training will cause even more grief and suffering for those people that live in the effected areas. If
the Air Force wishes to expand operations at these bases then they should only assign future missions that are
more compatible with being located in a major metropolitan area. Only in that way will they gain the respect
and support of the people of Tucson and Pima county.

Thank you for your time and consideration,
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:48 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: ATTN: TFT EA Comment Submittal
TFT Cmmt Substantive Comments.doc; TFT Cmmt DNL.doc; TFT Cmmt Loud Aircraft.doc;
TFT Cmmt Noise Analysis.doc; TFT Cmmt Schultz Curve.doc; TFT Cmmt DNL & Annoyance
Response 2.doc; TFT Cmmt Deficiencies in Noise Analysis.doc; TFT Cmmt Intermittent
Operations 2.doc; TFT Cmmt Impacts Outside 65 DNL.doc; TFT Cmmt Cumulative
Impacts.doc; TFT Cmmt Students.doc; TFT Cmmt Health.doc; TFT Cmmt Prop Values Arcft
Noise.doc; TFT Cmmt Prop Values Comps.doc; TFT Cmmt Prop Values.doc; TFT Cmmt
Verify Noisemap.doc



From: gary hunter [mailto:garyahunter@gmail.com]
Sent: Monday, November 24, 2014 4:39 PM
To: 355 FW/PA Comments
Subject: ATTN: TFT EA Comment Submittal

Dear sirs:
Attached are sixteen letters that comment on the TFT EA. Hard copies of the letters are being submitted via
U.S. Mail.
All of us appreciate the opportunity to provide input on the EA.
Gary Hunter
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November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Cumulative Impacts
Dear sirs,
The Council on Environmental Quality, in the first paragraph of the Introduction to a
comprehensive publication on cumulative effects, states
Evidence is increasing that the most devastating environmental effects may
result not from the direct effects of a particular action, but from the
combination of individually minor effects of multiple actions over time
[Considering Cumulative Effects under the National Environmental Policy
Act (U.S. Council on Environmental Quality, 2009)].
The incremental impact of an action may not in itself be significant. However, the
incremental impact, taken together with the incremental impacts of other actions, may
create very substantial consequences to the environment. The sum of the incremental
impacts may be significant.
This is why the TFT EA is required to analyze the cumulative effects of all impacts, even
though some incremental impacts may appear to be insignificant.
40 CFR 1508.7 defines cumulative impact as
the impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (Federal or non-Federal) or person
undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a
period of time.
The EA’s analysis of cumulative impacts is deficient. It fails to adequately consider the
impacts of past actions and of reasonably foreseeable future actions, and it fails to
adequately consider the impacts created by other governmental and non-governmental
entities.
The EA provides no quantitative analysis of the cumulative impacts.
For impacts due directly to activities of the Total Force Training Mission, careful analysis
of past and current impacts is crucial. The impacts of Operation Snowbird (OSB) have not
been assessed since 1978; the impacts of the Multi-Service and the Foreign Military
operations have never been assessed.

If the Air Force were to decide upon the No Action Alternative of the TFT EA, the three
TFT components will (with the exception of the 1978 OSB EIS) continue to function with
absolutely no environmental assessment of their operations. If the Air Force were to
decide upon either of the other two alternatives, the three components will (with the
exception of the 1978 OSB EIS) function with environmental assessments only of their
operations that exceed 2009 levels.
Scrupulous analysis of TFT’s past and current environmental impacts, therefore, is
imperative.
(Page 1-11 of the TFT EA states, “The No Action Alternative addresses the impacts of
continuing the exercises at the 2009 levels of sorties.” That statement is not correct; the
No Action Alternative merely provides brief narrative descriptions of baseline conditions,
with no analysis of their impacts. Page 1-11 also states, “The 2002 CSAR EA did include
tangential analysis of the OSB aircraft.” Neither is that statement correct; OSB is not
mentioned once in the 398 pages of the CSAR EA. Its tables 2.3-4 and 2.3-5 list several
aircraft in footnotes; presumably, at least some of those aircraft are attributable to OSB,
though the footnotes do not say so. Certainly, the two footnotes, along with a line for the
number of “Other” sorties, do not constitute a “tangential analysis.”)
Cumulative impacts must include all other past and present operations at Davis Monthan
AFB. The U.S. Environmental Protection Agency makes this clear:
The NEPA analysis should establish the magnitude and significance of
cumulative impacts by comparing the environment in its naturally occurring
state with the expected impacts of the proposed action when combined with
the impacts of other actions. [Consideration of Cumulative Impacts in EPA
Review of NEPA Documents (EPA, 1999); hereinafter referred to as
Consideration.]
The phrase above, “the environment in its naturally occurring state,” is illustrated by
Consideration with an example of an agency that applies for the relicensing of a dam.
During the time since the dam was built, “the affected environment has been seriously
degraded for more than 50 years with accompanying declines in flows, reductions in fish
stocks, habitat loss, and disruption of hydrologic functions.” Without proper analysis of
these cumulative impacts, Consideration states, the environmental analysis “would only
identify the marginal environmental changes between the continued operation of the dam
and the existing degraded state of the environment.” Proper analysis of cumulative
impacts must include all effects of the dam during the years since “the environment [was]
in its naturally occurring state.”
Similarly, analysis by the TFT EA of cumulative impacts must reach back to the time
when “the environment [was] in its naturally occurring state.” Past impacts might begin in
1927, when the City of Tucson constructed Davis Monthan airport in accordance with U.S.
Army specifications, and when a military presence at the airport was initiated.
Alternatively, past impacts might begin in 1941, when Davis Monthan gained its first base

commander, and when Army Air Forces units were first stationed there. Past impacts
might begin in 1948, when civilian operations were removed from Davis Monthan.
“The identification of the effects of past actions is critical to understanding the
environmental condition of the area,” Consideration advises. “How far back in time to
consider depends on how long the resources of concern have been affected.” Certainly,
past impacts extend much further back in time than the EA’s 2009 baseline. Consideration
warns that “the current [baseline] condition typically may not adequately represent how
actions have impacted resources in the past and present or how resources might respond to
future impacts.”
Past and current activities at Davis Monthan affect many aspects of the environment,
including (but not limited to) noise, air pollution, groundwater pollution, demands upon
public infrastructure and resources, property values, health of nearby residents, learning
abilities of students, and environmental justice. In its analysis of past and present
cumulative impacts, the EA must separately consider each of these aspects.
Cumulative impacts are not limited to activities at Davis Monthan. Cumulative impacts
encompass all actions of all entities within the TFT Region of Influence. 40 CFR 1508.7
and Consideration both make this clear.
Proper analysis of cumulative impacts requires much more than a generalized narrative
description. The impacts must be quantified.
“Trends analysis, or how the resource condition has changed over time, is the most useful
tool for looking at the accumulated effects of past actions,” Consideration states. Trends
analysis is equally useful for looking at the effects of future actions. “The analysis should
include the use of trends information and interagency analyses on a regional basis to
determine the combined effects of past, present, and future actions,” says Consideration.
Trends analysis can help determine reasonably foreseeable future actions, such as future
increases in vehicular traffic in the Region of Influence, future increases in air traffic at
TIA, and future population densities in the areas around Davis Monthan.
Following is one example of the importance of the analysis of the cumulative impacts of
reasonably foreseeable future actions: In the past, the TFT EA Region of Influence has
been out of compliance with EPA’s National Ambient Air Quality Standards, and currently
is classified as a maintenance area for CO and some other criteria pollutants. As vehicular
traffic increases in the future, the level of CO can be expected to rise. The incremental
impact of TFT’s CO contribution may then push the Region of Influence out of
compliance.
A quantitative analysis of reasonably foreseeable future traffic trends, and of resultant CO
levels, will determine the impacts of TFT’s incremental CO contribution.
The legal system has provided guidelines for the term “reasonably foreseeable future
actions.” According to Consideration, “Court decisions on this topic have generally

concluded that reasonably foreseeable future actions need to be considered even if they are
not specific proposals.”
The TFT EA fails to carefully consider numerous reasonably foreseeable future actions
from all entities within the Region of Influence. Following are two examples, both from
the Air Force itself. The first is a specific proposal; the second is not, but it nevertheless
falls within the courts’ guideline for a “reasonably foreseeable future action.”
First: The Air Force intends to eliminate all A-10s. The Air Force wants to accomplish
this quickly; Congress may decide to delay it by a few years. In either case,
elimination of all A-10s is a specific proposal, and is a reasonably foreseeable future
action.
The A-10s will be replaced with louder aircraft; Davis Monthan’s 355th FW, for
example, intends to replace its A-10s with F-16s. In addition, for all three of the
EA’s alternatives, noise levels will increase as TFT A-10s are replaced with louder
aircraft. Analysis of cumulative impacts of reasonably foreseeable future actions
must include a careful assessment of the replacement of TFT and 355th A-10s.
Second: Page 5-5 of the TFT EA states, “Cumulative effects on the noise contours
surrounding DMAFB and TIA are no longer expected to occur since the F-35A
beddown is now proposed at Luke AFB, Arizona.” In fact, Luke will receive only
six F-35A training squadrons, which is the maximum it can accommodate. The Air
Force expects to beddown “up to 15 or more F-35A training squadrons,” according
to F-35A Training Basing Environmental Impact Statement (U.S. Air Force, 2012),
hereinafter referred to as F-35A EIS. The remaining approximately twelve
squadrons will be distributed among Boise AGS, Holloman AFB, and Tucson AGS,
states F-35A EIS. Boise can accommodate a maximum of three squadrons;
Holloman can accommodate a maximum of five squadrons. The remaining F-35A
squadrons can go no place else except Tucson. Beddown of F-35A squadrons could
begin at TIA as soon as beddown is complete at Luke.
The Air Force intends to replace most fighter aircraft with F-35As. Then-current
aircraft of Davis Monthan’s 355th FW will be replaced with F-35As; many TFT
aircraft will also be replaced with F-35s. The Air Force’s intent to bring F-35As to
both TIA and Davis Monthan is corroborated by a July 15, 2014, letter written by
Ms. Kathleen I. Ferguson, Acting Assistant Secretary of the Air Force. Assistant
Secretary Ferguson wrote, “Tucson Air Guard Station and Davis-Monthan AFB
may be considered in the next round of F-35A basing, which will likely begin in the
next few years.”
While beddown of F-35As at TIA and Davis Monthan are not yet specific proposals,
they fall within the courts’ guideline for reasonably foreseeable future actions.
They must be included in an analysis of cumulative impacts.
During the EA’s comment period, letters are being submitted that detail certain aspects
which must be considered as part of the analysis of cumulative effects. By reference, this
letter is a part of each of those letters.

Analysis of each of the cumulative impacts is not satisfied by a generalized narrative; it
must also include a quantitative assessment. Without careful analysis of each of the
cumulative impacts, and without knowledge of the significance of their impacts, the Air
Force cannot conclude that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, all past,
present, and future cumulative impacts must be properly analyzed.

Sincerely,
Dick Barber
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Deficiencies in Noise Analysis
Dear sirs,
The EA’s analysis of noise is deficient in several areas.
1) Appendix C states that, except for analysis of Visiting Units, the AICUZ electronic
noise files were used “without modification (AS IS).”
 Appendix C does not explain why the files were used without modification,
and why modifications might be desirable or undesirable.
 Appendix C must provide an explanation. If appropriate modification of the
noise files will yield more accurate results, the noise files must be appropriately
modified and the noise analysis performed again.
2) Appendix C states that, of Noisemap’s three modules, only two were used for the
EA’s noise analysis.
 Appendix C does not explain why the third module was not used, and why
its use might be desirable or undesirable.
 Appendix C must provide an explanation. If the third module, in
conjunction with the others, will yield more accurate results, the noise analysis
must be performed again using the three modules.
3) Noise analysis was performed by Noisemap software, which is often used by the Air
Force for similar analyses.
 The EA provides no assurance as to the reliability or quality of Noisemap
results.
 Web searches yield no assessments of the reliability or quality of Noisemap
results.
 The EA provides no comparisons between Noisemap results and
measurements of actual overflights in the vicinity of DMAFB.

 Davis Monthan AFB was asked on November 3 to provide information on
the reliability of Noisemap. The request was to have been forwarded to the Air
Force Civil Engineer Center at Joint Base San Antonio-Lackland. To date,
neither Davis Monthan nor AFCEC has responded.
 Given the points above, the general public cannot determine whether the
results of the noise analysis are trustworthy.
 The EA must provide a comprehensive evaluation of the reliability of
Noisemap. The most credible evaluation will compare Noisemap’s theoretical
decibel levels against actual measurements of aircraft noise at various flight
path/flight profile data points.
4) In Subsection 4.1, the EA acknowledges that the Air Force used a draft version of the
2007 Noise Study as the source of its input data for Noisemap. The Air Force assumes
“no changes in noise modeling or resulting noise contours have occurred.”
 The EA provides no assurance that this assumption is correct.
 If the assumption is not correct, the outputs of Noisemap are not correct.
The input data must be revised to reflect actual conditions, and the noise analysis
performed again.
5) DMAFB and ACC may decide to change some of the assumptions that underlie the
EA’s noise analysis. Table 2-1 of Appendix C describes the impacts those changes will
have on the analysis. The impacts for Assumptions 3.0 through 7.0 are described as
“expected to be negligible on the cumulative [DNL] noise contours.”
 Several letters to the 355th FW detail the reasons why the EA must use other
metrics, in addition to the DNL metric, to analyze noise. If one or more of
Assumptions 3.0 through 7.0 are changed, the results of those metrics will be
significantly affected.
To ensure the final decision regarding the TFT EA will withstand legal challenges, these
six deficiencies must be corrected, and the public must be given an opportunity to review
and comment upon the corrected EA.

Sincerely,
Jan Mosier
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: DNL and Annoyance Response
Dear sirs,
The Air Force and many other agencies use the DNL metric to determine community
annoyance as a function of noise. The only tool available to make this correlation
between DNL decibels and community annoyance is the Schultz Curve (and its successor
curves).
Other letters, which have been submitted during this EA’s comment period, cite various
shortcomings of the Schultz Curve and of the DNL metric. These shortcomings have
been described in academic papers, in publications of the Federal Aviation
Administration, and in publications of the Department of Defense.
Sanford Fidell is a noted acoustician, researcher, and author of books on the subject of
acoustics. In one of his papers (“The Schultz Curve 25 Years Later: A Research
Perspective,” Journal of the Acoustical Society of America, 2003) he made some pointed
observations about DNL, and about its correlation with community annoyance (the
Schultz Curve). Below are four of his points from that paper:
Although U.S. federal adoption of an annoyance-based rationale for
regulatory policy has made this approach a familiar one, it is . . . not
necessarily the most useful for all purposes.
In other words, Federal agencies commonly use annoyance (the Schultz Curve’s
correlation of annoyance with DNL) to assess the impacts of noise. However, for
many purposes, other methods of assessing the impacts of noise are more useful.
It is for reasons of expedience rather than any conclusive demonstration of
causality that DNL intentionally combines into a single index and thus
confounds all of the primary physical characteristics of noise events that
could arguably cause noise-induced annoyance.
In other words, DNL is a convenient way to assess noise, but its usefulness has
never been demonstrated. DNL is flawed; it combines many different types of
noise, each of which has different physical characteristics, into a single number.

In the United States . . . [the progress] in understanding of community
reaction of noise [has ceased] as of a quarter century ago, [which has] led
to repeated misprediction of community reaction to noise exposure, and
generally reinforced policies that do not accomplish their own goal.
In other words, because so many agencies (including the Air Force) use DNL and
the 34-year-old Schultz Curve as their primary noise metric, research has
essentially halted on better predictors of noise vs. community reaction. This
continuing dependence on a 34-year-old metric reinforces the tendency of
government agencies to rely on outdated noise policies.
Overreliance on officially predicted annoyance prevalence rates to assess
community reaction to aircraft noise has also created an institutional
disconnect between local and federal perspectives. For all practical
federal purposes, “community reaction to noise” means little more than an
annoyance prevalence rate estimated by an assumption laden fitting
function [the Schultz Curve].
In other words, because Federal agencies assess noise impacts by relying almost
entirely on DNL and its Schultz-Curve correlation with annoyance, the Federal
assessments do not agree with local perspectives.
The Department of Defense understands just how flawed the Schultz Curve is. In Using
Supplemental Noise Metrics and Analysis Tools (2009), DoD states
It should be noted that the dose-response relationship between DNL and
annoyance varies over a wide range and is extremely location dependent.
Thus it is inadvisable to use the average annoyance [Schultz] curve to
predict the specific number or percentage of the local exposed
population who are expected to be highly annoyed by aircraft
operations at a given DNL. [Emphasis in original.]
This creates a major problem: The TFT EA is required to use the DNL metric.
The DNL metric is useful primarily as a predictor of community annoyance. The
tool that correlates DNL with community annoyance is the Schultz Curve. The
Department of Defense, in the statement above, advises against using the Schultz
Curve. Without the Schultz Curve, the DNL metric is nearly meaningless.
Because the Schultz Curve is flawed, and because the DNL metric (including
DNL contours) provide insufficient information to the Air Force decision-makers
and to the affected community, the TFT EA must use supplemental metrics to
reliably assess the impacts of noise.
Appropriate supplemental metrics are described in other comment letters for this
EA.

Without careful and thoughtful use of the supplemental noise metrics, the Air Force
cannot conclude that TFT impacts are not significant, and that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts of aircraft noise must be analyzed with appropriate supplemental metrics.

Sincerely,
Andy Mosier
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: DNL
Dear sirs,
Paragraph 2.3.2 of the EA’s Appendix C provides a definition of SEL. The EA’s Table
3-1 provides SELs for four of the nineteen types of aircraft that are included in the
Preferred Alternative. Neither the EA nor its appendices provide an analysis of the
impacts of SELs upon Tucson’s residential neighborhoods.
More fundamentally, neither the EA nor its appendices provide an analysis of noise
impacts by any metric except DNL.
In 1974, the U.S. Environmental Protection Agency recommended the use of DNL for
analysis of noise impacts. Forty years later, Federal agencies still use DNL analysis.
Nothing precludes any Federal agency from using additional metrics, though; in fact, in
California, airports are required by a court decision to use single-event metrics to analyze
nighttime noise impacts.
An individual reacts differently to different types of noise. The individual’s reaction to
the continual white-noise sound of a waterfall is quite different from his reaction to a
sudden sharp sound that is many times louder than low background noise. DNL makes
no distinction between the two types of noise, however.
Figure 2-5 of the EA’s Appendix C demonstrates that extremely loud aircraft noise can
yield moderate DNL levels. In Figure 2-5, two of the five events have SELs of 110 and
111 dBA, which is 64 times as loud (yes, sixty-four times as loud) as the 50 dBA
background noise of a moderately quiet residential neighborhood. These two events,
coupled with three other lesser events, yield a DNL of 64 dBA. A small waterfall could
also yield a DNL of 64 dBA.
Is the noise of these extremely loud flyovers equivalent to the sound of a small waterfall?
According to DNL metrics, it is.
The current Joint Land Use Study for Tucson and Pima County, prepared with the
assistance of the Department of Defense for Davis Monthan AFB, states in Paragraph
5.1.1. “Aircraft noise can be experienced as particularly annoying because its sudden
onset may startle people.”

The TFT EA claims that this sudden onset and resulting startle effect of aircraft noise
should be analyzed no differently than the sound of a small waterfall. Page 4-1 of the EA
states, “a single event within a 65 dBA DNL contour can far exceed 65 dB and provide
annoyance or a startled reaction; however, the average of the events (i.e., DNL) still
represents the most accurate assessment of the conditions.”
With that statement, the TFT EA directly contradicts the Department of Defense.
Consider this: “To assess the impact of this transitory noise [of an aircraft],” says the
Department of Defense, “the Sound Exposure Level, or SEL, is the best measure of the
annoyance response” [Operational Noise Manual: An Orientation for Department of
Defense Facilities (Operational Noise Program, 2005)].
Another Department of Defense publication offers a broader contradiction of the TFT EA
statement. Consider this: “While the Federal government has accepted DNL as the best
metric for land use compatibility [which is not a major focus of the TFT EA], describing
noise exposure solely with DNL may not be adequate to achieve broad public
understanding of noise exposure.” Further, “supplementing DNL . . . with additional
noise exposure metrics improves public understanding of noise exposure and decision
makers’ ability to make better informed decisions” [Using Supplemental Noise Metrics
and Analysis Tools (Department of Defense, 2009)].
The TFT EA makes three statements that demonstrate just how ineffective the DNL
metric is for analyzing the impacts of its proposal to increase both the number and
loudness of TFT operations.
First: “[T]he introduction of additional aircraft types or number of sorties have little
effect on the DNL noise contours. Individual aircraft that are different from the routine
air traffic would certainly be noticeable due to difference in pitch or volume, but they
would have little to no effect on the DNL contours.” [Page 3-7]
Second: “[I]ndividual aircraft, such as the F-22 or MV-22, would likely be more
noticeable to the general public because they produce noise at a different pitch or volume.
However, the inclusion of such aircraft into the air traffic at DMAFB would not
necessarily affect the [DNL] noise contours.” [Page 4-1]
Third: “The [DNL] noise contours are not a definitive line on the ground such that a
slight expansion (e.g.., average less than 100 feet) would likely be imperceptible to the
human ear. This shift would result in a fraction of a [DNL] decibel higher than the
residents currently experience.” [Page 4-2]
With these three statements, the TFT EA illustrates the severe shortcomings of DNL
analysis. The Department of Defense has good reason to prescribe additional metrics,
which provide much more realistic assessments of aircraft noise.

Several Department of Defense publications provide detailed guides for the use of noise
metrics that yield much better analyses of aircraft noise than DNL does. A separate
comment letter, whose subject line is “Department of Defense Guides for Noise
Analysis,” is being submitted to the 355th Fighter Wing; it provides references to some of
the relevant DoD publications. The letter also describes several specific noise metrics.
One of the publications [Improving Aviation Noise Planning, Analysis and Public
Communications with Supplemental Metrics (Department of Defense, 2009)] includes
real-life results of the additional metrics. One of several notable results depicts the Naval
Air Station at Whidbey Island WA. The SEL 90 dB contour covers far more area than
the DNL 65 dB contour does. In fact, the SEL 90 dB contour encompasses urban areas
and heavily used state parks.
DNL contours do not reveal critical information such as this.
The Air Force is required to make a good-faith effort in its analysis of noise. A goodfaith effort must include the appropriate use of supplemental metrics.
DoD’s Operational Noise Manual (cited above) warns that even a good-faith effort is not
sufficient if it is wrong. The publication cites a Massachusetts case:
The court ultimately found that the USAF had indeed made a good-faith
effort to estimate the noise but [the court’s] decision still allowed for
citizen recourse if the Environmental Impact Statement estimated noise
impacts were exceeded. Thus, litigation continued. . . .
The case ended with substantial settlements to 42 families.
Without careful and thoughtful use of supplemental noise metrics, the Air Force cannot
conclude that TFT impacts are not significant, and that a FONSI is justified. To ensure
the final decision regarding the TFT EA will withstand legal challenges, the impacts of
aircraft noise must be analyzed with the appropriate supplemental metrics.

Sincerely,
Mort Womack
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Physical and Mental Health
Dear sirs,
The EA fails to examine the impacts of aircraft operations on the physical and mental
health of Tucson’s residents.
It might be argued—successfully or unsuccessfully—that the EA’s proposed action will
only incrementally affect residents’ physical and mental health. The EA fails even to
make that argument.
The incremental impact of an action may not in itself be significant. However, the
incremental impact, taken together with the incremental impacts of other actions, may
create very substantial consequences to the environment. The sum of the incremental
impacts may be significant.
This is why the TFT EA is required to analyze the cumulative effects of all impacts, even
though some incremental impacts may appear to be insignificant.
Cumulative impacts include the effects on residents’ physical and mental health. The
TFT EA is required to carefully analyze both the incremental and the cumulative impacts
of aircraft noise on physical and mental health.
A survey of the literature, which must be a part of the EA’s analysis, reveals that aircraft
noise can have a significant impact on physical and mental health.
For example, Hegge et al (2002) conducted a longitudinal study of children when the
Munich (Germany) airport was moved from one location to another. Monitor on
Psychology (July/August 2011) describes this study as “one of the most compelling
studies in the field of noise pollution.”
One of the leaders of the study, Gary W. Evans, PhD, concluded
This study is among the strongest, probably the most definitive proof that
noise—even at levels that do not produce any hearing damage—causes stress
and is harmful to humans. [Emphasis added.]
Monitor on Psychology summarizes some of the results of the study:
Munich students near the working airports had significantly higher levels of
the stress hormones adrenaline and cortisol and markedly higher blood

pressure readings than children in quieter neighborhoods. Evidence suggests
that elevated blood pressure in childhood predicts higher blood pressure later
in life, and higher levels of stress hormones are linked to several lifethreatening adult illnesses, including high blood pressure, elevated
cholesterol and other lipids, and heart disease.
Monitor on Psychology also cites a report released in 2011 by the World Health
Organization and the European Commission’s Joint Research Centre. The report
analyzed a number of epidemiological studies. Monitor on Psychology describes the
report’s findings:
A steady exposure to “noise pollution,” the report concludes, may lead to
higher blood pressure and fatal heart attacks. . . .
The report also confirmed what several psychologists have known for
decades: Chronic noise impairs a child’s development and may have a
lifelong effect on educational attainment and overall health. Numerous
studies now show that children exposed to households or classrooms near
airplane flight paths, railways or highways are slower in their development of
cognitive and language skills and have lower reading scores.
“There is overwhelming evidence that exposure to environmental noise has
adverse effects on the health of the population,” the report concludes, citing
children as particularly vulnerable to the effects of chronic urban and
suburban racket.
Monitor on Psychology notes that noise can impact not just physical health, but mental
health as well. Quoting psychologist Arline Bronzaft, PhD, an environmental noise
researcher and advisor to four New York City mayors on noise policy:
Noise is a psychological phenomenon. While the ear picks up the sound
waves and sends it to the temporal lobe for interpretation, it’s the higher
senses of the brain that determine whether that sound is unwanted, unpleasant
or disturbing, and that’s why psychologists need to be heavily involved in
this issue.
In a comprehensive publication titled Community Noise (edited by Berglund and
Lindvall; 1995), the World Health Organization compiled the results of more than nine
hundred separate studies of the effects of noise upon humans. Community Noise found
that health effects include:
x
x
x

Increase in blood pressure and vasoconstriction, which can lead to eventual
hypertension and other cardiovascular disorders.
Elevated levels of chemicals such as catecholamines, which cause cardiac
arrhythmias, platelet aggregation, increased lipid metabolism, and damage to
arterial linings.
Higher risk of angina pectoris.

x
x
x

Alteration of normal sleep patterns at night, which results in increased fatigue,
changes in mood, and decreased performance during the day.
Irritability, instability, argumentativeness, anxiety, nervousness, insomnia.
Nausea, headache, loss of appetite, reduction in sexual drive.

Children are even more sensitive to the health effects of noise than adults are, according
to the findings of Community Noise.
The Department of Defense agrees. DoD’s Operational Noise Manual (2005) states on
page 3-20 that noise can
lead to physiological changes in children . . . the three principal areas of
impact are cardiovascular, cognitive, and personal control. Children
chronically exposed to noise may suffer from increased cardiovascular
activity and this increased activity may reflect direct sympathetic arousal
and/or efforts to cope with the interfering effects of noise.
Monitor on Psychology states
New noise research in the United States has been scarce . . . since nearly 30
years ago federal funding for noise pollution research was cut after the U.S.
Environmental Protection Agency’s Office of Noise Abatement and Control
was eliminated.
Because of this, researchers do not yet understand the full range of impacts of noise
upon health. Absent a complete understanding, the Air Force has an obligation to
take a conservative approach when deciding whether to jeopardize the mental and
physical health of thousands of Tucson residents.
A conservative approach is especially warranted when the health of children may
be impacted even more heavily than adults.
Without a careful evaluation of the relevant literature, and without a quantitative analysis
of the impacts (including cumulative impacts) of aircraft noise on the physical and mental
health of Tucson’s residents, the Air Force cannot know whether the impacts are
significant, and cannot conclude that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts on health must be properly analyzed.

Sincerely,

Cheryl Houser
Registered Nurse (Ret.) and resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Impacts Outside DNL 65 dBA Contour
Dear sirs,
The EA provides no substantive analysis of noise impacts outside the DNL 65 dBA
contour. This omission must be corrected.
In 2009 the U.S. Transportation Research Board conducted a survey of managers of 35
airports throughout the United States [Compilation of Noise Programs in Areas Outside
DNL 65 (Transportation Research Board 2009)]. The findings include:
• A majority of respondents (83%) indicated that noise issues outside DNL
65 were “important,” “very important,” or “critical” to their airport.
• Almost three-quarters of respondents (74%) indicated that more than
75% of their airport’s noise complaints come from people who live
outside DNL 65.
A Department of Defense publication discusses DNL 65 dBA contour lines. It
concludes, “Clearly, it is not the intent of Federal policy to communicate that noise stops
at that [DNL 65 dBA contour] boundary” [Improving Aviation Noise Planning, Analysis
and Public Communications with Supplemental Metrics (Department of Defense, 2009)].
In response to requirements of the Noise Control Act of 1972, the EPA issued an
influential publication that is commonly referred to as “The Levels Document.” This
document states that noise should not exceed DNL 55 dBA in order “to protect public
health and welfare,” in the words of the Noise Control Act.
Another EPA publication [Information on Levels of Environmental Noise Requisite to
Protect Public Health and Welfare with an Adequate Margin of Safety (Environmental
Protection Agency, 1974)] states:
Outdoor yearly levels on the Ldn [DNL] scale are sufficient to protect
public health and welfare if they do not exceed 55 dB in sensitive areas
(residences, schools, and hospitals). . . . Maintaining 55 Ldn [DNL]
outdoors should ensure adequate protection for indoor living.

Many Federal and state agencies consider any property subject to DNL 65 decibels or
more to be “not compatible with residential use.” The Arizona Revised Statutes impose
severe restrictions on the use of properties that are subject to DNL 65 dB or greater. By
electing not to carefully consider all impacts outside the DNL 65 dB contour, the EA
wrongfully concludes that, if a property is not subject to legal restrictions because of
severe noise, then its impacts are so negligible as to be unworthy of consideration.
The EA must analyze all noise impacts throughout the entire Region of Influence.
Supplemental noise metrics, as described in other comment letters, will yield the best
analyses of impacts outside the DNL 65 dB contour. Further, as described in other
comment letters, the analyses must evaluate cumulative impacts. The analyses must also
be quantitative; a narrative listing of impacts is not sufficient.
Without a careful quantitative analysis of the impacts of aircraft noise beyond the DNL
65 dB contour, the Air Force cannot know whether the impacts are significant, and
cannot conclude that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts must be properly analyzed.

Sincerely,
Lorna Soroko
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Intermittent Operations
Dear sirs:
The TFT EA provides noise analyses only of approach and departure flight paths. The EA
does not provide analyses of TFT operations that are intermittently conducted directly
above the City of Tucson.
A recent example of an intermittent TFT operation occurred on Tuesday, November 4,
during training of the Navy’s HSC-4 unit. (As part of the TFT mission, HSC-4
helicopters, as well as helicopters from the Navy’s HSC-85 reserve unit, conducted
additional operations over Tucson in the days following.)
During the course of about seven hours on November 4, six MH-60S helicopters flew over
Tucson’s residential, commercial, and business areas. Their routes included flights to and
from the University Medical Center and Tucson Medical Center. At University Medical
Center, the helicopters made a total of twelve landings and twelve takeoffs at the hospital’s
helipad. At Tucson Medical Center, the helicopters practiced approaches to and departures
from the facility but did not land.
The MH-60S helicopters flew low over urban Tucson; their exercises necessitated that.
Though TFT presumably had permission from administrators of both hospitals, the
helicopters’ loud noise surely was disruptive to patients and hospital staff. Helicopter noise
also disturbed the residential neighborhoods, restaurants, and businesses adjacent to the two
hospitals. A public grade school is immediately north of Tucson Medical Center; a
Catholic grade school is just across the street from University Medical Center. In addition,
University Medical Center is abutted by buildings and classrooms of the University of
Arizona.
Noise generated by helicopters is quite different from the noise of fixed-wing aircraft; in
fact, the Department of Defense’s Operational Noise Manual devotes an entire section to
describing the noise that is unique to helicopters. The noise is so difficult to quantify that
the Air Force’s Noisemap was unable to properly analyze it, until NASA stepped in and
developed the Rotorcraft Noise Model.
Because of its unique nature, helicopter noise is very disturbing to quiet neighborhoods.
The TFT EA is negligent in its failure to analyze the impacts of intermittent helicopter
operations such as that described above. The EA is also negligent in its failure to analyze

the impacts of fixed-wing aircraft whose TFT operations sometimes take them over Tucson
on routes that have not been assessed by the EA.
Because these helicopter and fixed-wing operations are very intermittent, they will not
affect DNL contours. Their impacts can be determined only by the use of supplemental
noise metrics.
The significance of the impacts of TFT’s intermittent operations over Tucson cannot be
known until they are properly assessed. Without the analysis of these intermittent
operations with supplemental noise metrics, and without knowledge of the significance of
their impacts, the Air Force cannot conclude that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts of the intermittent operations must be analyzed with the appropriate supplemental
noise metrics.

Sincerely,
Linda Marble
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Loud Aircraft

Dear sirs,
On February 3, 2010, four F-18s landed at Davis-Monthan AFB, adjacent to Tucson. The
F-18s’ noise was so loud that it made the local newscasts that evening, and was featured
on a front-page story in the next morning’s Arizona Daily Star.
With the headline “Military Jets’ Noise Hits Nerve,” the front-page article said the F-18s
“descended upon the city at midday Tuesday, halting conversations, setting off car alarms
and sparking complaint calls to the Arizona Daily Star.” (DMAFB had shut down its
own complaint line just before the F-18s arrived.)
The article quoted a midtown resident as saying, “Normally, I’m not too bothered by
aircraft noise, but this shook the windows. If you were talking to someone right next to
you, you’d have to shout to communicate.” Another resident was quoted as saying, “It
was insanely loud, almost unbearable. You had to cover your ears. . . . I like to be a
gracious host to the military, but this was not acceptable.”
The EA’s Alternatives 1 and 2 will bring F-18s and other equally loud aircraft, such as
the F-15, F-16, and F-22, to Tucson.
The Star’s description makes it clear that the impacts of these loud aircraft will be severe.
However, the EA disguises those impacts by hiding them in DNL analysis.
Page 3-7 of the EA says, “the introduction of additional aircraft types or number of
sorties have little effect on the DNL noise contours. Individual aircraft that are different
from the routine air traffic would certainly be noticeable due to difference in pitch or
volume, but they would have little to no effect on the DNL contours.”
Page 4-1 of the EA says, “individual aircraft, such as the F-22 or MV-22, would likely be
more noticeable to the general public because they produce noise at a different pitch or
volume. However, the inclusion of such aircraft into the air traffic at DMAFB would not
necessarily affect the [DNL] noise contours.”

Page 4-2 of the EA says, “The [DNL] noise contours are not a definitive line on the
ground such that a slight expansion (e.g.., average less than 100 feet) would likely be
imperceptible to the human ear. This shift would result in a fraction of a [DNL] decibel
higher than the residents currently experience.”
Because DNL analysis disguises the true impacts of these loud aircraft, additional
analyses of their noise must be performed under Department of Defense guides, as
described in DoD publications such as Improving Aviation Noise Planning, Analysis and
Public Communications with Supplemental Metrics (Department of Defense, 2009) and
Using Supplemental Noise Metrics and Analysis Tools (Department of Defense, 2009).
These publications describe supplemental noise metrics that are much more effective than
DNL in determining the impacts of aircraft noise. Without careful and thoughtful use of
the supplemental noise metrics, the Air Force cannot conclude that TFT impacts are not
significant, and that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts of aircraft noise must be analyzed with the appropriate supplemental metrics.

Sincerely,
Barbara Hall
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Department of Defense Guides for Noise Analysis
Dear sirs,
The TFT EA uses only one method to analyze the impacts of noise: DNL. The EA justifies
this on its page 3-4: “DNL is the community noise metric recommended by the USEPA
and has been adopted by most Federal agencies (USEPA 1974).”
This USEPA recommendation is forty years old.
Though DNL analysis is still commonly used, acoustics experts have recognized during the
past four decades that DNL analysis tells only part of the story. For environments affected
by short-duration, high-SEL events such as aircraft noise, DNL analysis fails to describe the
most serious impacts.
The Air Force and other Federal agencies use the DNL metric primarily because it is the
only metric for which a dose/response (decibels vs. annoyance) relationship has been
established. According to the Department of Defense, “DNWG [DoD’s Noise Working
Group] is not aware of any research to suggest that there is a better metric than DNL to
relate to annoyance” [Community Annoyance Caused by Noise From Military Aircraft
Operations (Department of Defense, 2009); hereinafter referred to as DoD Community
Annoyance].
DoD Community Annoyance recognizes the shortcomings of correlating DNL with
annoyance. It cites “methodological questions, errors in measurement of both noise
exposure and reported annoyance, data interpretation differences, and the problem of
community response bias . . .[and] an extraordinary amount of scatter in the data.”
DoD Community Annoyance notes that, despite all of these problems, “Means for predicting
the immediate annoyance of individual overflights . . . remain less well developed [than
DNL metrics].” DNL is used to predict community annoyance primarily because “the
relationship between single event noise levels and annoyance” has not been established.
This is “[a]n area of research that remains to be investigated.”
In environmental analyses, the quantification of annoyance is only one aspect of measuring
the impacts of noise. The Department of Defense recognizes this. The TFT EA does not.

According to the Department of Defense,
The Military Services of the U.S. Department of Defense (DoD) have long relied on
traditional methods of analyzing aircraft noise using the Day Night Average Sound
Level (DNL) metric. . . . Recently, however, a need has been identified to use other
supplemental analysis tools and noise metrics for two reasons: (1) to produce more
detailed noise exposure information for the decision process; and (2) to improve
communication with the public about noise exposure from military activities. Better
communication with all stakeholders and the general public is clearly a benefit to
both the Military and the adjacent communities. [Improving Aviation Noise
Planning, Analysis and Public Communications with Supplemental Metrics
(Department of Defense, 2009); hereinafter referred to as DoD Supplemental
Metrics]
Because the TFT EA uses only DNL to analyze the impacts of noise, it fails to fulfill DoD’s
two objectives directly above—producing more detailed noise exposure information for the
decision process, and improving communication with the public about noise exposure from
military activities.
DoD Supplemental Metrics establishes guides to provide “more useful information on the
noise environment than is available through solely using the long-term, cumulative metrics
such as DNL.” Other DoD publications also provide guides for noise metrics that are more
useful than DNL.
DoD Supplemental Metrics explains why analyses such as the TFT EA are mistaken to rely
solely on DNL metrics:
When using DNL to communicate noise exposure to the average citizen residing
near a military airfield, a typical response is, “I don’t hear averages, I hear
individual airplanes.” Airport neighbors often become angry and frustrated trying to
understand explanations of noise exposure solely in terms of average sound energy
with the DNL metric, particularly when they are trying to grasp the impact of . . .
increased operations and aircraft changes.
Relying solely on DNL metrics can create problems at later dates. Here are two examples:
Dallas-Fort Worth International Airport was sited on about 18,000 acres of land in
the early 1970s, even though its projected Ldn [DNL] 65 dB cumulative noise
exposure encompassed far less area. Likewise, Denver International Airport was
sited on about 29,000 acres, even though its projected Ldn [DNL] 65 dB cumulative
noise exposure contour was considerably smaller. Both of these greenfield airports
have nonetheless attracted tens of thousands of aircraft noise complaints over the
years, some from communities many miles from their Ldn [DNL] cumulative noise
exposure contours. [The Schultz Curve 25 Years Later: A Research Perspective
(Fidell, 2003)]

To avoid similar problems at DMAFB, the Air Force must heed DoD Supplemental
Metrics:
While the Federal agencies have accepted DNL as the best metric for land use
compatibility guides [which is not a major focus of the TFT EA], reducing the
description of noise exposure to a single value of DNL may not help the public
understand noise exposure. Simply looking at the location of their home on a DNL
contour map does not answer the important questions: how many times airplanes
fly over, what time of day, what type of airplanes, or how these flights may interfere
with activities, such as sleep and watching television. The number and intensity of
the individual noise events that make up DNL are critically important to public
understanding of the effects of noise around airports. What is needed is a better way
to communicate noise exposure in terms that are more easily understood.
Supplementing DNL with additional metrics will help the public better understand
noise exposure.
DoD Supplemental Metrics quotes a publication of the Australian Government:
In simple terms people want to be told about aircraft noise exposure in their
own language – where flight paths are, how many movements, what time of day,
etc. – but the official response has been to provide information in the form of a
single figure Australian Noise Exposure Forecast (ANEF) value, similar in concept
to the DNL metric. Not unnaturally there has frequently been a breakdown in
communication between the “noise expert” and the community, which we consider
has been at the expense of both parties.
. . . Providing “real” aircraft noise information for all of the areas likely to be
subject to changes in aircraft noise enables the community to actively and
meaningfully participate in any public consultation process. It also gives the
decision makers a much clearer picture of what the outcomes will be if they approve
the project. [Expanding Ways to Describe and Assess Aircraft Noise (Australian
Department of Transportation and Regional Services, 2000)]
DoD Supplemental Metrics provides detailed guides for the analysis and presentation of
x
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Maximum A-Weighted Sound Levels (Lmax)
Sound Exposure Level (SEL)
Equivalent Sound Level
Time Above a Specified Sound Level (TA)
Number-of-Events Above a Specified Sound Level (NA)
Respite

At least some of these metrics can be calculated and analyzed with NOISEMAP. Because
the TFT EA uses NOISEMAP for its DNL metric, the inputs for these additional metrics
may already be complete.

DoD Supplemental Metrics recommends that results of the above metrics be presented in
tables and/or as contour lines on maps (just as the TFT EA presents DNL contour lines).
The publication includes several real-life examples of both.
The contour maps are particularly striking. At a glance, they provide very important
information that is totally absent from DNL metrics. One example is attached; it depicts
Marine Corps Air Station Cherry Point, in North Carolina. The 65 dB DNL contour line is
red; the single-event contour line for 90 dB SEL is blue. Note that, at its northernmost
point, the 90 dB SEL contour extends nearly nine miles beyond the DNL 65 dB contour.
This is crucial information. As DoD Supplemental Metrics explains, the above metrics “are
as important to the project stakeholders as they are to communicating with the general
public, because they enable the project managers and decision makers to make betterinformed decisions.”
Failure to include these metrics can lead to litigation. DoD Supplemental Metrics describes
one successful lawsuit:
The City of Oakland CA prepared the required Environmental Impact Report (EIR)
to analyze the consequences of their proposed Airport Development Plan for the
Metropolitan Oakland International Airport. Its adequacy in defining nighttime
noise impacts solely with the DNL noise metric was challenged in court by a
citizens group and in its decision, the California appeals court set a precedent (at
least in California) that DNL 65 dB is not a sufficient criteria to use in
Environmental Impact Reports for this purpose and that single event noise levels
must also be considered.
Without careful and thoughtful use of the supplemental noise metrics, the Air Force cannot
conclude that TFT impacts are not significant, and that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts of aircraft noise must be analyzed with the appropriate supplemental metrics.

Sincerely,
Karen Fisher
Resident of Tucson

Attachment

Attachment to TFT EA Comment Submittal
Re: Department of Defense Guides for Noise Analysis
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Marine Corps Air Station Cherry Point, NC (contours highlighted)
Figure B-6, page B-16, Improving Aviation Noise Planning, Analysis and Public
Communications with Supplemental Metrics (Department of Defense, 2009)

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Property Values and Aircraft Noise
Dear sirs,
The EA’s analysis of property values demonstrates only one thing: During the thirteen
years reviewed, property values of two census tracts generally increased more than Pima
County’s overall property values did; and the two tracts’ values generally decreased more
than Pima County’s did.
To describe this succinctly: The two tracts’ property values are more volatile than Pima
County’s property values are.
For real estate, as for any other investment, volatility is undesirable.
Is this volatility due to aircraft noise? More generally, are the property-value increases
and decreases of the two tracts due to aircraft noise?
The EA’s analysis provides no clue to the answers of these two questions.
For each of the thirteen years reviewed, the EA provides the year-over-year change in
property values for the two tracts. It does not provide a corresponding year-over-year
change in the levels of aircraft noise.
Without this correlation, the analysis cannot—and does not—determine whether property
values and aircraft noise are related.
The EA’s analysis of property values fails utterly to address the one basic question: Does
aircraft noise affect property values?
Without a careful and truthful analysis of the impacts of aircraft noise on property values,
the Air Force cannot know whether the impacts are significant, and cannot conclude that
a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges,
property values must be properly analyzed.

Sincerely,
Jane Powers
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Property Values and Comps
Dear sirs,
A fundamental principle of property-value analysis is the comparison of “comps,” or
comparable properties.
The TFT EA compares property values of Census Groups A and B against those of Pima
County as a whole. This is a mistake; Groups A and B are not comparable to the entirety
of Pima County.
The two Census Groups encompass primarily residential properties, with industrial
properties along the Union Pacific yard and to its southeast. In contrast, Pima County
encompasses primarily agricultural properties and properties of undeveloped land;
residential and industrial properties are generally limited to Tucson and small towns.
About half of Pima County is comprised of an Indian reservation.
Market forces that drive the values of undeveloped and agricultural properties are quite
different from the market forces that drive the values of the two Census Groups. (Even
within Tucson, market forces for residential and industrial properties vary significantly
from one location to another.) The EA fails to take this into consideration.
For anybody familiar with property valuations, the EA’s “analysis” is meaningless.
The EA must abandon its indefensible “analysis,” and instead employ a methodology that
conforms to the universally accepted standards of property-value appraisals. This will
entail the use of legitimate “comps.”
Without a careful and truthful analysis of the impacts of aircraft noise on property values,
the Air Force cannot know whether the impacts are significant, and cannot conclude that
a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges,
property values must be properly analyzed.

Sincerely,
Don Powers
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Property Values
Dear sirs,
Executive Order No. 13352, which was signed by President George W. Bush and which
is appended to the National Environmental Policy Act, states that the Secretary of
Defense shall “carry out the programs, projects, and activities of the [Department of
Defense] . . . in a manner that . . . takes appropriate account of and respects the interests
of persons with ownership or other legally recognized interests in land and other natural
resources.”
To comply with this Executive Order, the EA must “take appropriate account” of the
impacts of aircraft noise upon affected properties. The impacts include effects on
property values.
As detailed in other comment letters submitted to the 355th Fighter Wing, the EA’s
analysis of property values is fundamentally flawed.
To correct the flaws, the EA must use accepted methods of property valuation. Further, it
must incorporate the results of the many studies that directly correlate property values
with aircraft noise.
The Federal Aviation Administration (FAA) states quite bluntly, “Studies have shown
that aircraft noise does decrease the value of residential property located around airports”
[Aviation Noise Effects (FAA, 1985)].
FAA has carefully compiled its Aviation Noise Effects, which “has been developed after
reviewing the rather extensive literature in each topical area, including many original
research papers, and also by taking advantage of literature searches and reviews carried
out under FAA and other Federal funding over the past two decades.”
Aviation Noise Effects summarizes nine studies of residential property values in the
vicinities of major airports in the United States and Canada. Without exception, the
studies demonstrate that aircraft noise decreases property values.
Across the nine studies, property values decrease between 0.6% per DNL decibel and
2.3% per DNL decibel.

In its F-35A Training Basing EIS (2012), the Air Force analyzed the effects of F-35A
noise on property values. That analysis is specific to Tucson. It concludes that “The
noise generated by the F-35A could have an adverse impact on property values.” The
document also notes, “the value of a specific property could be discounted between 0.5
and 0.6 percent per decibel when compared to a similar property that is not affected by
aircraft noise.”
While this is less than most other published figures, the Air Force does recognize that
F-35A noise could decrease Tucson’s property values. In contrast, the Air Force denies
that the noise of TFT aircraft could decrease property values.
A very comprehensive review of property-value studies is Meta-Analysis of Airport Noise
and Hedonic Property Values (Nelson, 2004), hereinafter referred to as Meta-Analysis.
In Meta-Analysis, author Nelson used a statistical procedure, known as meta-analysis, to
assess twenty studies that encompassed 33 reviews of residential property values at 23
airports in the United States and Canada.
The term “meta-analysis” refers to widely accepted statistical methods that combine and
contrast the results of different studies. This is necessary because different studies may
use different parameters. Meta-analysis statistically equalizes the studies, so their results
are comparable.
Each of the twenty studies included in Meta-Analysis were based upon hedonic property
values.
The term “hedonic property values” is best explained by author Nelson:
Consider two residential properties that are identical in all respects, except
that one house is located close to or under an aircraft flight path, and the other is
not. A but for analysis establishes that the adverse environment for the first
house will result in a market value that is lower than the market value of the
second house. . . .
It is rare that two residential properties will be identical in all respects,
except for the pollutant in question. Consequently, in order to isolate a given
hedonic price, it is necessary to control statistically for other influences on
property values, such as the size of house and lot, quality of construction, design
of the house, merits of the neighborhood, quality of local schools, crime rates,
governmental services, and so forth.
Table 1 of Meta-Analysis summarizes the results of the twenty studies.
Every one of the studies confirms that aircraft noise decreases property values.
Decreases range from a low of 0.29% per DNL decibel to a high of 1.49% per DNL
decibel. For all studies, the mean (average) decrease is 0.75% per DNL decibel.

The methodology and findings of Meta-Analysis and of the FAA’s Aviation Noise Effects
are undeniable. They contrast sharply with the sophism of the property-value “analysis”
used by the TFT EA.
The EA must acknowledge the findings of meticulous and comprehensive studies such as
those cited above. The EA must also abandon its indefensible “analysis,” and instead
employ a methodology that conforms to the standards of both Realtors and statisticians.
The EA, of course, is required to analyze the cumulative impacts of all aircraft noise
upon property values throughout the EA’s Region of Influence.
Without a careful quantitative analysis of the impacts (including cumulative impacts) of
aircraft noise on the ROI’s property values, the Air Force cannot know whether the
impacts are significant, and cannot conclude that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges,
property values must be properly analyzed.

Sincerely,
Ralph Marble
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Schultz Curve
Dear sirs,
In past decades, the Schultz Curve has often been used to demonstrate the relationship
between DNL levels and community annoyance. The TFT EA includes the Schultz Curve
as Figure 3-1 on page 3-4 of the EA, and as Figure 2-6 on page 11 of Appendix C.
Appendix C concludes the Schultz Curve “shows that approximately 13% of communities
are highly annoyed at a DNL 65 dBA” (page 11).
The Schultz Curve shown in the EA and Appendix C was published in 1978. The Air
Force ignores the follow-up data and critical analyses of the Schultz Curve that have been
published during the intervening 36 years.
Acoustics experts agree that the 1978 Schultz Curve fails to distinguish among varying
annoyance responses due to different noise sources. [See, for example, Community
Annoyance from Aircraft and Ground Vehicle Noise (Journal of the Acoustical Society of
America, October 1982).] For a highway, a DNL of 65 dBA may represent a fairly
constant level of noise, which provokes one annoyance response. For an airport, a DNL of
65 dBA may represent a series of short-duration, high SEL noises superimposed over lowlevel background sound; this provokes an entirely different annoyance response.
The 1978 Schultz Curve, and the TFT EA, do not consider this crucial difference.
Another curve, the FICON Curve, is an update of the original Schultz Curve. The two are
quite similar in their assumptions and their dose/response relationships. Some Federal
agencies, including the Air Force, have adopted the FICON Curve over the Schultz Curve
(though the TFT EA uses the older Schultz Curve). According to acoustics experts, both
curves suffer from similar shortcomings. The Schultz Curve 25 Years Later: A Research
Perspective (Fidell, 2003) observes of the FICON Curve, “The accuracy and precision of
estimates of the prevalence of a consequential degree of noise-induced annoyance yielded
by functions of noise exposure leave much to be desired.” More bluntly, the 2005 joint
meeting of the Acoustical Society of America (ASA) and Noise-Con concluded, “the
assumption [of the FICON Curve] that there are no significant differences between the
attitudinal survey results for airports vis-à-vis road traffic or railroads is unsustainable

based on the data. It is recommended that the FICON curve not be used to assess airport
noise.” [Emphasis added.])
At the 2005 ASA/Noise-Con meeting, the Fidell Curve was introduced. Like the Schultz
and FICON Curves, the Fidell Curve depicts a dose/response relationship. However, it is
unique in that it differentiates among annoyance responses from different noise sources.
Further, it is based on 453 data points comprising 29 data sets, which is nearly triple the
data upon which the Schultz Curve is based. The Fidell Curve is attached.
In the Fidell Curve, airport data-points are shown as red diamonds, highway data-points as
blue squares, and railroad data-points as green triangles. The red line is an average of the
airport data-points.
(Note that the attached Fidell Curve also portrays the FICON Curve.)
The Fidell Curve shows that, at a DNL of 65 dBA, about 28% of communities are highly
annoyed. This is more than twice as high as the 13% that the TFT EA claims, using the
1978 Schultz Curve.
The TFT EA is dishonest to use an outdated 34-year-old version of the Schultz Curve.
The accuracy of the Fidell Curve is corroborated by others. Aviation Noise Effects
(Federal Aviation Administration, 1985) includes several DNL vs. Annoyance curves from
various independent sources. Most of these curves are similar to the red airport curve of
the Fidell Curve. A few curves show even higher annoyance; for example, “Comparison
of Various Measures of Individual Annoyance and Community Reaction” (Figure 3.4,
page 25) shows 35% of communities to be “Highly Annoyed” at DNL 65 dBA.
Some curves in the FAA publication provide additional information that is quite revealing.
For example, “Annoyance Caused by Aircraft Noise in Residential Communities Near
Major Airports” (Figure 3.1, page 22) shows that, at DNL 65 dBA, a staggering 67% of
communities are “Annoyed” or “Highly Annoyed.”
The FAA publication includes another curve, “Community Response to Aircraft Noise—
Netherlands Survey” (Figure 3.2, page 22) which shows that, at DNL 65 dBA, about 65%
of communities “Feel Afraid.”
Effects of Aircraft Noise: Research Update on Selected Topics (Transportation Research
Board, 2009) states, “Miedema and Vos (1998, 1999) have compiled the most
comprehensive database of community annoyance data yet available, and several studies
have been published on the results of their meta-analyses.” One such study was made by
Wyle Laboratories, which noted, “Miedema & Vos present synthesis curves . . . for three
transportation sources. Separate non-identical curves were found for aircraft, road traffic,
and railway noise.” The Wyle study summarized the data in this table:
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The table shows that, for noise generated by aircraft, 28% of communities are highly
annoyed at DNL 65 dBA. This corresponds precisely to the Fidell Curve.
The Air Force has no basis for using the outdated Schultz Curve from 34 years ago.
Further, the Air Force has no basis for ignoring three decades of more recent data and
analyses, including the Fidell Curve.
Unless it uses the most recent and most accurate dose/response data, including the Fidell
Curve and additional curves such as those in FAA’s Aviation Noise Effects, the Air Force
cannot conclude that TFT impacts are not significant, and that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts of aircraft noise must be analyzed with up-to-date dose/response curves.

Sincerely,
Gary A. Hunter
Resident of Tucson

Attachment

Attachment to TFT EA Comment Submittal
Re: Schultz Curve
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Fidell Curve, from joint meeting of the Acoustical Society of America and Noise-Con
(Minneapolis MN, October 2005)

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Impacts on Students
Dear sirs,
The EA fails to examine the impacts of TFT operations on students.
The Air Force has an obligation under the National Environmental Policy Act to consider
all potential impacts of its proposed action. Impacts on students are a major concern, but
the EA ignores those impacts.
It might be argued—successfully or unsuccessfully—that the EA’s proposed action will
only incrementally affect students. The EA fails even to make that argument.
The incremental impact of an action may not in itself be significant. However, the
incremental impact, taken together with the incremental impacts of other actions, may
create very substantial consequences to the environment. The sum of the incremental
impacts may be significant.
This is why the TFT EA is required to analyze the cumulative effects of all impacts, even
though some incremental impacts may appear to be insignificant.
Cumulative impacts include the effects on students. The TFT EA is required to carefully
analyze both the incremental and the cumulative impacts of aircraft noise on students.
A survey of the literature, which must be a part of the EA’s analysis, reveals that aircraft
noise can have a significant impact on students.
For example, Hegge et al (2002) conducted a longitudinal study of children when the
Munich (Germany) airport was moved from one location to another. The July/August,
2011, issue of Monitor on Psychology describes this study as “one of the most
compelling studies in the field of noise pollution.”
Monitor on Psychology summarizes the study:
Six months before and 12 and 18 months after the [Munich] airport closed
and moved to a distant location, researchers . . . administered tests of reading,
memory, attention and hearing to third- and fourth-graders who lived and
attended school near the two airport sites. They found that the reading

comprehension skills and long-term memory of children near the old airport
improved once air traffic moved to the new airport, while the performance of
children near the new airport declined.
This study demonstrates an unequivocal link between aircraft noise and students’
performance.
In the vicinity of the old airport, some skills remained depressed after the airport closed.
For example, students’ speech perception—their abilities to understand their teachers,
classmates, parents, and others—did not improve. Monitor on Psychology describes this:
After the old airport closed . . . [the students’] speech perception remained
impaired, says Evans, [one of the authors of the study and] a professor of
human ecology at Cornell University.
“We think one thing that might be going on is that children who are exposed
to noise develop a stress response of ignoring the noise, but not only do they
ignore the noise, there’s evidence they also ignore speech,” Evans says. “So
not only are they ignoring the stimuli that are harmful, but they’re also
ignoring stimuli that they need to pay attention to.”
The students’ poor academic performance will handicap them for the rest of their lives.
For the students who will be impacted by the noise—and for a community that depends
upon an educated workforce—the long-term effects will be unfortunate.
Does the Air Force not care about this?
The Department of Defense does care. DoD’s Operational Noise Manual (2005) states:
There is some evidence that high levels of noise in classrooms can even
lead to physiological changes in children. According to Evans (1993), the
three principal areas of impact are cardiovascular, cognitive, and personal
control. . . . In the short term, the children can cope, but in the long term,
they have lower motivation, lower reading scores, and less patience for
solving difficult problems.
DOD’s Operational Noise Manual lists those students who are most susceptible to the
impacts of noise:
y The youngest
y Those with English as a second language
y Any child suffering from a hearing deficiency (including short term hearing
loss from middle ear infections)
y Children starting with below average academic skills
y Children with Attention Deficit Disorder (ADD)

The EA’s Table 3-11 shows that, of the Tucson residents who are most impacted by the
noise of Davis Monthan aircraft, the majority are minorities. In Tucson, most minorities
are Hispanic. For many of those, English is a second language. As noted directly above,
Operational Noise Manual states that students with English as a second language are
among those who are most susceptible to the impacts of noise.
In a comprehensive publication titled Community Noise (edited by Berglund and
Lindvall, 1995), the World Health Organization compiled the results of more than nine
hundred separate studies on the effects of noise upon humans. Community Noise
determined that students affected by aircraft noise have greater difficulty learning to read.
The affected students also have greater difficulty processing information.
The American National Standards Institute (ANSI) has established commonly recognized
standards for classroom noise. When the noisiest hour in a classroom is dominated by
sources such as aircraft, the limits for most classrooms are an hourly average sound level
of 40 dBA, and the sound level must not exceed 40 dBA for more than 10 percent of the
hour. [Acoustical Performance Criteria, Design Requirements, and Guidelines for
Schools (ANSI, 2002 & 2009)].
In Using Supplemental Noise Metrics and Analysis Tools (DoD, 2009) (hereinafter
referred to as Supplemental Metrics), the Department of Defense prescribes the Leq
(equivalent sound level) metric to identify schools that are potentially impacted by highdecibel aircraft noise. (Merely stating whether a school is within the DNL 65 dB
contour, as the TFT EA does, is not sufficient.) Supplemental Metrics prescribes that all
schools subjected to an eight-hour Leq of least 60 dBA outdoors be analyzed further.
For schools that warrant further analysis, Supplemental Metrics prescribes the metric of
NA75 (Lmax) for outdoors noise. For an eight-hour school day, this yields the number of
events in which outdoor noise exceeds 75 dBA (approximately equal to 50 dBA inside
classrooms).
Supplemental Metrics also prescribes the metric of TA75 (Lmax) for outdoor noise. This
yields the number of minutes in eight hours in which outdoor noise exceeds 75 dBA
(approximately equal to 50 dBA inside classrooms).
To compare classroom decibel levels directly against the ANSI standards above, the use
of TA65 (Lmax) is necessary.
Because the TFT EA is required to analyze cumulative effects, the combined noise
impacts of all aircraft must be assessed with the noise metrics prescribed by
Supplemental Metrics.
These metrics yield quantitative results, which are meaningful and revealing to the Air
Force’s decision-makers, and to residents of the affected community. In contrast, the

EA’s “analysis” consists only of an uninformative statement that no schools and one daycare center are located within the DNL 65 dB contour.
Without a careful evaluation of the relevant literature, and without a quantitative analysis
of the impacts (including cumulative impacts) of aircraft noise on students, the Air Force
cannot know whether the impacts are significant, and cannot conclude that a FONSI is
justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
impacts on health must be properly analyzed.

Sincerely,
Linda Phelan
Retired teacher and resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Substantive Comments
Dear sirs,
During the comment period for the 2013 draft of the OSB EA, some letters were
submitted that provided only general remarks (“I support all missions at the base;” “I
don’t like loud aircraft”). Other letters were thoughtful, analytical, and carefully
researched.
Appendix A of the TFT EA contains 416 pages of Tucsonans’ comments. The Air
Force has trivialized those comments, many of which are quite substantive, by
reducing all of them into one column of one table (Table 1-2).
For each category in the column, the letters’ contents are summarized with a single
sentence. That single sentence is an utterly inadequate—and often, wildly
inaccurate—summary of the letters’ substance. Meticulously documented facts are
ignored; solid analysis is disregarded.
For each category, the Air Force provides a response of only one or two sentences.
The responses are dismissive, and trivialize some important concerns of Tucsonans.
During the current comment period, the Air Force is receiving substantive new
comments. These comments cannot be dismissed with a single sentence that is
intended to respond to multiple letters. 40 CFR 1503.4(a) requires the Air Force to
“assess and consider comments both individually and collectively [emphasis added].
For every substantive point in a letter, the Air Force must provide a substantive
response.
If a letter-writer’s point is reasonable—and especially if the point is backed by Federal
regulations or court decisions—the Air Force must act positively, and must implement
the writer’s counsel.
If the Air Force disagrees with a comment, or with a quotation taken from a
Department of Defense publication or other source, it must “[e]xplain why the
comments do not warrant further agency response, citing the sources, authorities, or
reasons which support the agency’s position” [40 CFR 1503.4(a)(5)].

Without careful and thoughtful consideration of each substantive comment, the Air
Force cannot conclude that TFT impacts are not significant, and that a FONSI is
justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the
Air Force must provide a well-considered and balanced evaluation of each letter.

Sincerely,
Rosamond Finley
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Verification of Noisemap
Dear sirs:
The EA’s analysis of noise relies exclusively on Noisemap. If Noisemap is not reliable, then
the EA’s noise analysis is not reliable, and the EA cannot conclude that noise impacts are
not significant.
On November 3, the undersigned asked Davis Monthan’s Captain Casey Osborne and Civil
Engineer Joe Doyle for verification of Noisemap’s reliability. After working with the Air
Force Civil Engineer Center on this request, Captain Osborne and Mr. Casey were able to
provide links to two documents. The undersigned received the links on today’s date, the
deadline for submitting comment letters.
The first link is to a document that was released 24 years ago. It describes Noisemap 6.0.
The Air Force has made substantial changes to Noisemap since then. In fact, Noisemap 6.0
would not have included the parameters for aircraft that will be used in any of the three TFT
EA alternatives.
To substantiate its statement that Noisemap results have been validated, the document cites
its Reference 4. Reference 4 was published 32 years ago, when an even earlier version of
Noisemap was in use.
The second link provided by Captain Osborne and Mr. Doyle appears to be that Reference 4,
from 32 years ago. The reference describes tests made at Laughlin AFB and at Homestead
AFB. The document notes the testing contractors had difficulty correlating their Laughlin
test results with Noisemap outputs. This is irrelevant, though, because 32-year-old test
results tell us nothing about the reliability of the current version of Noisemap.
Unless the TFT EA demonstrates that outputs of the current Noisemap are reliable, it cannot
conclude that noise impacts are not significant and that a FONSI is justified.
To ensure the final decision regarding the TFT EA will withstand legal challenges, the EA
must provide substantive verification—which will include actual test results—that the
current version of Noisemap is reliable.

Sincerely,
Gary A. Hunter
Resident of Tucson

November 24, 2014
ATTN: TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707
Re: Verification of Noisemap, Part 2
Dear sirs:
Earlier today a comment letter was submitted re Verification of Noisemap. This letter
amplifies that letter, and incorporates it by reference.
The Verification of Noisemap letter stated that late this morning USAF Captain Osborne and
Civil Engineer Joe Doyle, working with the Air Force Civil Engineer Center, had provided
the undersigned with two documents relating to verification of Noisemap. The first is
Noisemap 6.0 – The USAF Microcomputer Program for Airport Noise Analysis
(Biodynamic Environment Branch, Harry G. Armstrong Aerospace Medical Research
Laboratory, 1990), hereinafter referred to as Noisemap 6.0. The second is Field Studies of
the Air Force Procedures (Noisecheck) for Measuring Community Noise Exposure from
Aircraft Operations (R.A. Lee, 1982), hereinafter referred to as Field Studies.
After the undersigned noted in an email to Captain Osborne that the two documents are
dated 1990 and 1982 respectively, and after the Verification of Noisemap letter had been
written, USAF Captain Osborne stated in an email to the undersigned that more recent
verifications of Noisemap are apparently unknown. “I’m afraid we don’t have any more
current answers for you,” Captain Osborne wrote.
Noisemap 6.0 and Field Studies describe only a single Noisemap verification study,
performed at Laughlin AFB and Homestead AFB. The study was made in 1979, three years
before Field Studies was released, eleven years before Noisemap 6.0 was released, and
thirty-five years before the draft TFT EA was released.
Technology has changed since 1979. For example, the two reports were composed on
typewriters, which are far removed from today’s digital word processing. Similarly, the
measuring equipment used in the 1979 test—and the fascinating description of their
calibration process in Field Studies—belong in a museum. Just as digital word processing
has succeeded typewriters, digital sound monitoring equipment has far surpassed the
abilities and accuracy of 1979’s vacuum-tube equipment.
Similarly, aircraft technology has changed. At Laughlin, the 1979 test measured the noise of
T-37s and T-38s, which were introduced by Cessna in 1958 and 1959. At Homestead, the
test measured the noise of F-4s, which were introduced by McDonnel in 1960. The noise
profiles of these aircraft are quite different from the noise profiles of the aircraft—both
fixed-wing and rotor—that TFT currently uses and proposes to use.

Field Studies documents substantial problems with testing procedures at both Laughlin and
Homestead.
At the 2011 Sustaining Military Readiness Conference, sponsored by the Department of
Defense, Ms. Lynn Engelman (Manager, Air Force Noise and Encroachment Management
Program) gave a presentation on Noisemap. Ms. Engelman’s presentation stated, “The two
most important [Noisemap input] data points are flight tracks and flight profiles.”
In the 1979 verification test at Laughlin, flight tracks and flight profiles for the noise events
were not noted. No record was made of the two most important Noisemap input data points.
During testing at Laughlin, two of the four noise monitors failed, and could not be restored
to service. Six locations were to have been monitored but, at the test’s conclusion, complete
data was obtained for only two of the six locations, and incomplete data was obtained at a
third location.
The wind shifted during a substantial portion of the testing at Laughlin; approaches and
departures switched from their usual direction. “This was causing our measurement period
to be not representative of the yearly averaged operations at Laughlin,” Field Studies notes.
“After the problems encountered at Laughlin AFB,” Field Studies states, “a less ambitious
test was planned for Homestead AFB.” Monitoring locations were reduced to three. Of the
three noise monitors used, one failed the first day, but was subsequently repaired and
returned to service. Another noise monitor was stolen partway through the testing.
At Homestead, flight paths and flight profiles were noted for most—but not all—noise
events. Despite incomplete data due to problems with the noise monitors, test results were
not as flawed as they had been at Laughlin.
Field Studies describes the results: “The data at Laughlin showed good agreement at one
location and a definite disagreement at two other sites between the measured and Noisemap
predicted values.” Of Homestead data, Field Studies notes “differences between measured
and Noisemap predicted DNLs.”
The discrepancies between measured noise levels and Noisemap’s predicted levels were
resolved by entering different input data into Noisemap. This produced different predicted
levels. “After correcting the erroneous operation inputs to Noisemap,” Field Studies states,
“we had excellent agreement at both measurement locations.”
This is an ingenious—if not quite honest—solution to the problem. If Noisemap produces
erroneous outputs because its software architecture is flawed, change the input data until the
outputs match the measured noise levels. With this, Noise Studies can conclude, “we had
excellent agreement.”

The information in the paragraphs above should provide an answer to the basic question: Is
Noisemap reliable?
Consider these points:
 The only known test of Noisemap’s reliability was conducted in 1979.
 Verification testing was conducted with equipment that is very primitive by
today’s standards.
 Noise was measured of T-37, T-38, and F-4 trainer aircraft, which date from
more than a half-century ago. Their noise profiles are quite different from the
noise profiles of TFT’s current and proposed fixed-wing and rotor aircraft.
 Many problems were encountered during the test’s noise measurements,
which resulted in incomplete data at both Laughlin and Homestead sites.
 Actual noise measurements did not always correlate with Noisemap’s
predictions of noise. Discrepancies were resolved by altering the data that was
input to Noisemap.
 The verification test was performed with an early version of Noisemap. The
current version of Noisemap is several generations removed from the 1979
version.
Noise analysis is the foundation of the TFT EA. Noisemap is the foundation of the EA’s
noise analysis.
Again, the question: Is Noisemap reliable?
Now, the answer: Nobody knows.
Because the reliability of Noisemap is unknown, the significance of TFT’s noise impacts is
unknown. The TFT EA cannot conclude that noise impacts are not significant and that a
FONSI is justified.
Noisemap 6.0, which is cited above, states “Noisemap is a key factor in the Air Force
defense against noise related lawsuits.” To ensure the final decision regarding the TFT EA
will withstand legal challenges, the EA must provide substantive verification—which will
include actual test results—that the current version of Noisemap is reliable.

Sincerely,
Gary A. Hunter
Resident of Tucson

From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 10:08 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Comments on Environmental Assessment of Total Force
Training
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OriginalMessage
From:les_p_hackenslash@yahoo.com[mailto:les_p_hackenslash@yahoo.com]
Sent:Monday,November24,20141:39AM
To:355FW/PAComments
Subject:CommentsonEnvironmentalAssessmentofTotalForceTraining


Howdy:
Attachedplzfind,inPDFformat,ArroyoChicoNeighborhoodAssociation's
commentsontheTFT(fkaOSB)EA.
Thankyou,
Les.

enc:acna_osb_ea_comment_20141123.pdf(~281KB,twopages,PDFformat)
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23-NOV-2014
TO:

TFT EA Comment Submittal
355th Fighter Wing Public Affairs
3405 South Fifth Street
Davis-Monthan AFB, AZ 85707
355fw.pa.comment@us.af.mil

FR:

Arroyo Chico Neighborhood Association
c/o Les Pierce, President
2727 East Beverly Drive
Tucson, AZ 85716
les_p_hackenslash@yahoo.com

RE:

Comments on Environmental Assessment of Total Force Training

Hello:
It is with great concern that we take pen in hand to comment on the recently released Draft
Environmental Assessment (DEA) conducted on the Operation Snowbird (now called Total Force
Training, herein TFT) program operated at Davis-Monthan Air Force Base (DMAFB) and Tucson
International Airport (TIA). We believe the "Finding of No Significant Impact" (FONSI) was arrived
at in error.
To put our comments in context, the Arroyo Chico Neighborhood Association (ACNA) is comprised of
roughly 1500 homes and businesses within a .75-square-mile area approximately 2.5 miles northwest
of the end of DMAFB's runways. The subdivisions in ACNA's southeast corner were platted in 1928
and 1929, with most homes being constructed in the 1940s and 1950s. We are economically, racially,
and chronologically diverse, with many of our elders still living in the homes they bought to raise their
now-grown children.
ACNA is directly underneath the northwest approach and departure flight path for DMAFB fixed-wing
aircraft, and almost one-third of a square mile within ACNA boundaries is now in the DMAFB 65-69
Ldn high-noise zone and/or the DMAFB accident potential zone. These zones were extended to their
current sizes ten years ago, in 2004, to cover between 650 and 675 additional properties within ACNA.
Against this backdrop, the use of 2009 as a baseline for this DEA appears to have been done in error
since the cumulative noise impacts prior to that date (i.e., those impacts which prompted an expansion
of the 65-69 Ldn noise contour) are not considered in this assessment as required.
Further, using 2009 as a baseline eliminates from consideration any programs in effect between the
start of Total Force Training (then called Operation Snowbird) in 1978 and 2009 such as the MultiService program or the Foreign Military Sales Program which contribute to DMAFB's aircraft noise
impact to the surrounding community.
Like many neighborhoods in midtown Tucson, ACNA has endured many assaults over the years,
including:
(a) Increased operations at the Union Pacific Railroad yard to the southwest (length of trains,

Arroyo Chico Neighborhood Association
Comments on Environmental Assessment of Total Force Training
page 2 of 2
frequency and hours of throughput) provides noise around the clock, diesel exhaust, and vibration.
(b) East 22d Street on our south edge has been widened, creating more traffic noise and pollution, and disconnecting neighbors
and families; another planned widening will further increase these harms and has already spurred the anticipatory relocation of
ten families and demolition of their homes.
(c) When Julia Keen Elementary School was closed (it was "in the way" of the expanded DMAFB 70-74 Ldn high-noise zone),
the students, no longer able to walk to their neighborhood school, have been being bused or driven to nearby elementary
schools (such as Robison Elementary in ACNA) which increases the vehicular traffic (noise, pollution, accident risk) around
those schools.
(d) Broadway Blvd on ACNA's north edge has been "going to be widened" since 1987, and this uncertainty has led to
disinvestment, predatory speculation, and the loss of nearby small businesses and service providers to which residents used to
be able to walk. These plans now appear to be coming to fruition, which will mean demolition of historic structures,
disconnection from neighborhoods north of Broadway, and increased traffic noise, pollution, and accident risk.
(e) When the housing speculation bubble burst, ACNA suffered with the rest of midtown a slew of foreclosures, speculator
buying, and an increase in the number of rental properties.
Of course, none of this is the fault of DMAFB or the Air Force. However, this is the "baseline" of cumulative impacts to which
increasing DMAFB aircraft noise must be added in order to get a true assessment of how TFT will effect ACNA and other
similarly situated surrounding neighborhoods.
Also troubling is the DEA use of Day-Night Level noise averaging (DNL) as its sole method of noise analysis. DNL is a longterm average, and does not adequately represent the very loud short-duration noise of aircraft passing over our homes. The
military does not use 24-hour averages to determine what hearing protection should be used by runway and other aircraft
personnel because that method would greatly understate the actual impacts to soldiers' hearing. Why should the surrounding
community and neighborhoods be subjected to a less rigourous measurement? The DEA must use additional methods of noise
analysis, as described in Department of Defense publications.
We look forward to a revised EA that makes a more realistic assessment of the impacts of the Total Force Training program on
the neighborhoods surrounding DMAFB and the rest of midtown Tucson.
Thank you,

Les Pierce
President, Arroyo Chico Neighborhood Association

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:39 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Draft EA - Total Force Training Mission for Visiting Units - DavisMonthan



From: C Tanz [mailto:azctanz@gmail.com] On Behalf Of Chris Tanz
Sent: Monday, November 24, 2014 8:24 PM
To: 355 FW/PA Comments
Subject: Draft EA - Total Force Training Mission for Visiting Units - Davis-Monthan

TO:
TFT EA COMMENT SUBMITTAL
355th Fighter Wing Public Affairs
Davis-Monthan AFB, Arizona 85707.
Re: The Draft Environmental Assessment for the Update and Implementation
of the Total Force Training Mission for Visiting Units
(Operation Snowbird, Multi-Service, and Foreign Military Sales)
Davis-Monthan Air Force Base, Arizona
To Whom it May Concern:
I appreciate the opportunity for the public to make comments on the EA, and I would like to register the
following concerns about the current draft:
1. Noise level measurements
The EA provides data based on average levels of noise over a 24-hr period. As a former research psychologist, I
know that day-night average sound level figures (DNL) tell only part of the story of the impact of noise on
humans. Hearing, blood pressure, sleep patterns, general health, quality of life and productivity, are all
profoundly affected by exposure to peak noise. The level, frequency and duration of peak noise are all
significant, and not adequately addressed in the EA.
Procedures do exist for measuring and assessing the impact of “startle” events. The National Institute for
Occupational Safety and Health (NIOSH) has developed standards to protect the hearing of people who are
exposed to high levels of noise at work. They are in use by various branches of the military to determine what
ear protection personnel need to have to avoid hearing loss. These considerations should also apply in the
civilian context.
As a specialist in children’s cognitive development and language acquisition, I am also especially concerned
that the impacts of aircraft noise on children’s learning and cognitive development in the zones proximal to DM
AFB have not been adequately addressed in the EA. These concerns arise in the special context of an Air Force
Base that is seeking to expand its flight training missions despite being located within the boundaries of a major
1

metropolitan area. The fact that these training missions land and take off over homes and schools is
problematic. Expanding to other types of missions would be more appropriate in this location.
2. Data baseline (Cumulative impacts)
We have become aware that the EA uses data from 2009 as a baseline for analyzing the impacts of training
missions at DM. There has not been any environmental assessment of the Snowbird Program since 1978.
Choosing an arbitrary starting point to measure impacts artificially minimizes the effects of the program and
violates the principles of an EA.
The concept of cumulative impact comes from the Council on Environmental Quality (CEQ), the agency under
the President of the United States that oversees NEPA.
CEQ Regulation 1508 Sec. 1508.7 Cumulative Impact states:
"Cumulative Impact" is the impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impact
can result from individually minor but collectively significant actions taking place over a period of time"
3. Future changes in aircraft (Cumulative impacts)
The EA also fails to provide an adequate assessment of the impacts of aircraft that are candidates for future
basing at DM. This amounts to neglecting the effects of “reasonably foreseeable future actions” as required
in the CEQ regulation quoted above.
Air Force data show that the aircraft that are likely to replace the A-10 over time (the F-18, F-22, and possibly
the F-35) are respectively 3 to 4 to 8 times louder than the A-10. The Air Force should analyze the effects of
these possible changes in aircraft in its assessment of the impacts of its “preferred alternative”, the expansion of
operations of visiting units at DM.
I join many other members of this community in urging the Air Force to prepare a full EIS based on proper
assessment of the impacts of the planned expansion of training missions and likely changes in aircraft on the
health and safety of the public – and on property values, quality of life in the central city, and on the viability of
other core civilian institutions and economic engines of the community such as the University of Arizona, the
tourism industry, the burgeoning biotech industry, etc.
Respectfully,
Chris Tanz, Ph.D.
Tucson, AZ 85716
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:45 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: El Encant Comment on TFTP EA
TFTP EA comment.docx



OriginalMessage
From:Garcia,JoseD(jdgarcia)[mailto:jdgarcia@email.arizona.edu]
Sent:Monday,November24,20145:24PM
To:355FW/PAComments
Subject:ElEncantCommentonTFTPEA

AttachedareourcommentsontheTotalForceTrainingPlanEnvironmental
Assessmentdraft.



JDGarcia

President,EEEHA
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El Encanto Estates Homeowners Association



10NCallePortal,Tucson,AZ85716

Phone:5203273946jdgarcia@email.arizona.edu
______________________________________________



November23,2014

ATTN:TFTPEACOMMENTSUBMITTAL

355thFighterWingPublicAffairs
3405S.FifthStreet
DavisMonthanAFBAZ85707

Gentlepersons,


WeappreciatetheopportunitytheAirForcehasprovidedthecitizensofTucson
toreviewandcommentontheDraftTotalForceTrainingEnvironmental
Assessment.

TheDraftTFTPEAfinallyconcludesthereisnosignificantimpact(FONSI)asa
resultofdoublingthenumberoftrainingflights,comparedtoOSBflightsusing
a2009countbase,andincludingseveraltypesofaircraftnotcurrentlyusedat
DMAFB,allofwhicharemuchnoisierthantheA10,whichisatpresentthe
prevailingaircrafthere.Theanalysisdealingwithnoiseonlyconsidersthe24
houraveragenoiselevelchangesduetotheTFTP,andnottheimpulsenoise
effectsonthesurroundingpopulationofTucson.ThereisaDoDregulation
whichrequiresthatcarebetakentoprotectmilitarypersonnelwhoaresubjected
toimpulsenoiselevelswithpeakshigherthan85dBAonaregularbasis.We
thinkthatcivilianpersonnelsubjectedtosuchlevelsshouldalsobeprotected.
Nodataoranalysisisprovidedtoaddressthis,whichseemslikelytobe
occurringinseveralresidentialareasofTucsonnearDMAFB,particularlyjust
NWofthebase.SuchananalysisneedstobedonetoseewhethertheFONSIis
reallytrue.

Italsowillbeasurprisetothoselivinginthe128newresidencesnowwillbe
addedtobeincludedwithinthe70dBAcontours,thatthereisnosignificant
impactontheirlives.TheAirForceshouldanalyzethisfurther,andiftrue,

acknowledgethatthereislikelytobeadisproportionateimpactonminoritiesas
aresultoftheimplementationoftheTFTP.Giventhedemographicsanalysisin
thedraftEA,thisappearslikelytobetrue.Ifso,theAirForceshouldbe
preparedtomitigatetheseeffectsforpeoplewithinthe70dBAcontours,and
thoseeffortsshouldbeincludedaspartoftheTFTP.

Webelievethat,becauseDMAFBisimbeddedinametropolisofaboutamillion
people,missionsassignedtothebaseshouldavoidtheoperationsand
overflightsbyaircraftnoisierthantheA10.Wecanthinkofseveralsuch
missionsthatwouldbemoresuitablethanthoseproposedintheTFTP.



Sincerely,




President, EEEHA

From:
Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 11:16 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Noise from approaching aircraft



From: Sharon Barr [mailto:sharonalaska3@gmail.com]
Sent: Monday, November 24, 2014 10:10 AM
To: 355 FW/PA Comments
Subject: Noise from approaching aircraft

I live directly under the flight path of approaching aircraft. (see address below).
The sound of aircraft overhead routinely sets off car alarms in our parking lot. I know (from experience on a
military contract) that this noise level would require ear protection if it were to be experienced in a military
environment and therefore I cover my ears; my neighbors are not fortunate enough to understand this.
However, my objection is not to training in general or any particular aircraft, but to the expansion of flying
hours. All activity used to cease by 10PM. Recently freighter aircraft have been landing between 10 and 11:15
PM at extremely low altitudes; many of the people in my co-op are elderly and go to bed before this time. I
gave up trying to sleep until 11PM.
I would ask that exercise hours be restricted to between 8AM and 10PM.
Thank you.
Sharon Barr
1776 S Palo Verde Ave
Apt. M113
Tucson, AZ 85713
(575) 519-1070
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 4:55 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: Saguaro National Park comments on DM TFT EA
SNP comments pg1.PDF; SNP comments pg2.PDF



OriginalMessage
From:Kline,Natasha[mailto:natasha_kline@nps.gov]
Sent:Monday,November24,20143:16PM
To:355FW/PAComments
Subject:SaguaroNationalParkcommentsonDMTFTEA

AttachedpleasefindcommentsfromSaguaroNationalParkregardingtheAir
Force'sEnvironmentalAssessmentfortheupdateandimplementationofthe
TotalForceTrainingMissionatDavisMonthanAirForceBase.

NatashaC.Kline
Biologist
SaguaroNationalPark
3693S.OldSpanishTrail
Tucson,AZ85730
ph:520.733.5171
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:47 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: TFT EA COMMENT SUBMITTAL - Comment and Objection Lochrin/Hunter
RevEA Comment_AmericansFLivableComm.docx



OriginalMessage
From:mlochrin@cox.net[mailto:mlochrin@cox.net]
Sent:Monday,November24,20144:41PM
To:355FW/PAComments
Cc:Hunter,Molly
Subject:TFTEACOMMENTSUBMITTALCommentandObjectionLochrin/Hunter

ToWhomItMayConcern,

Wereferto~andsupport~theattachedALC/ACLPI(AmericansforLivable
Communities)commentletterthatarguesthatthe~'EnvironmentalAssessment
fortheUpdateandImplementationoftheTotalForceTrainingMissionfor
VisitingUnits(OperationSnowbird,MultiService,andForeignMilitarySales)
DavisMonthanAirForceBase'Arizona~waspoorlydoneaccordingtoexperts
andthatanEISclearlyneedstobedone.

Mywife,aprofessorattheUniversityofArizona,andI,anarchitectby
training,wholiveneartheUniversitycampusareconcernedthattheproposed
increaseinallowedflightstoandfromDMAFBofvastlynoisierjetsthan
theA10'swill:
1.re.PROPERTYVALUE
(withtheproposedmissionchanges)decreaseimmediatelyandgreatlyour
propertyvalue,andthevalueofrecentcommercialdevelopmentswhichhave
soughttorejuvenateourdowntown.
2.re.NETLONGTERMJOBS
leadtoaloweringofthedevelopmentpotentialoftheCityofTucson,with
reducedNETbusinessinterest,NETlowerwagesandNETjobgrowthlongterm.
Weareespeciallyconcernedaboutthespoilingofqualityoflifethroughjet
fighternoisepollutionthat,inturn,wouldleadtoreducedappealofthe
UniversityofArizonacampusforstudentsandUniversityemployees.Thesame
concernisvalidfortheTOURISMwithintheTucsonvalleywhichDIRECTLY
contributesfarmoretoourlocaleconomythanBaserelatedcivilianbusiness
activitycontributes.
3.re.QUALITYOFLIFE
leadtoalargedropinthequalityoflifeandthusattractivenessofthe
Cityforpeoplewhomightotherwiserelocatehere.
4.re.TUCSONCITIZENSGOODWILL
leadtoaloweringofpublicopinionof,anantagonismtowards,theUSAFby
1

thecitizensoftheCityofTucson.

MywifeandIarenotagainsttheBaseremainingopenformissionsthatareno
noisierorriskierforusonthegroundbelowthanthecurrentA10andC130
missions.Wewouldnotobjecttoothernewertypesofaircraftthatmeetthe
samebar.Whenitcomesdowntoit,DMAFBisinthewronglocationforthe
likesofF35fastjets,andanewbasemaybeneededtoaccesstheGoldwater
Range.

WefeeltheabovementionedEAdoesinnowaydojusticetothenegative
environmentaleffectsoftheaboveproposedFlightTrainingcapacityIN
ADDITIONtothecurrentenvironmentalburdentocitizens,andshould,forthe
sakeofciviliangoodwillacknowledgeALLthesecondaryeconomicimpacts
whichwillflowdirectlyfromtheenvironmentalimpacts.

ThisemailwillbeforwardedatalaterdatetocivicleadersinTucson,
StateRepresentatives,CongressionalRepresentativesandtheappropriateUSAF
officesinWashington.

ThankYou,YoursSincerely,

MarkLochrin&MollyHunter
322NorthPlumerAve
TucsonAZ85719
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Americans for Livable Communities
P. O. Box
Tucson, AZ 857.
Arizona Center for Law
in the Public Interest
2205 E. Speedway Blvd.
Tucson, AZ 85719
jherrcardillo@aclpi.org

November 24, 2014

Via electronic mail and first class mail
ATTN: TFT EA COMMENT SUBMITTAL,
355th Fighter Wing Public Affairs
3405 S Fifth Street,
Davis-Monthan AFB, Arizona 85707.
Re: Environmental Assessment for the Update and Implementation of the Total Force
Training Mission for Visiting Units (Operation Snowbird, Multi-Service, and Foreign
Military Sales) Davis-Monthan Air Force Base, Arizona
To Whom it May Concern:
This letter represents the response to the solicitation of comments on the draft Environmental
Assessment for the Update and Implementation of the Total Force Training (“TFT”) Mission for
Visiting Units (Operation Snowbird, Multi-Service, and Foreign Military Sales) Davis-Monthan Air
Force Base, Arizona (“Revised EA”) from Americans for Livable Communities (“ALC”) and the
Arizona Center for Law in the Public Interest (“Center”).
ALC is an alliance of concerned citizens whose mission is to protect and enhance the
livability, safety, property values, and economic viability of our communities. The communities we
represent include homeowners who live and work in the flight pattern from Davis-Monthan Air Force
base and would be affected in a number of ways if the proposed expansion of the TFT program is
implemented. Several of the current members of ALC have also been active in Tucson Forward, a
non-profit organization that was formed several years ago to protect Tucson and its neighborhoods
from health damaging noise and safety concerns related to overflights from Davis-Monthan.
The Center is a nonprofit law firm dedicated to ensuring government accountability and
protecting the legal rights of Arizonans. It frequently works with community groups that are
concerned about the environmental impacts of proposed government projects or actions, and assists
them in navigating the NEPA process.

In reviewing the Revised EA, it is important to consider it in context. Operation Snowbird
(“OSB”) began in 1975 as a way to train Air National Guard pilots based in northern states during the
winter months. Over the years, the program evolved into year-round training; however, the last
NEPA analysis of the program was performed in 1978, before it expanded its schedule. Thus the
environmental impacts of extending the program year round were never evaluated before the change
was made. Nor were other significant changes to the program, such as the number and type of aircraft
flown by participants, evaluated prior to their implementation. Consequently, in 2010, in response to
questions raised by members of the public regarding the lack of the required NEPA analysis, the Air
Force initiated an updated NEPA analysis. In July 2012, the Air Force released for public comment
its Draft Environmental Assessment for the Proposed Update and Implementation of the National
Guard Bureau Training Plan 60-1 in Support of Operation Snowbird Davis-Monthan Air Force Base,
Arizona (“original EA”). The public comment period for the original EA closed in October 2012.
The Center, along with a citizen-based organization, Tucson Forward, submitted extensive comments
on the original EA (“Comment Letter I”). In their capacity as members of Tucson Forward, several
members of ALC contributed to or were otherwise involved in the drafting of Comment Letter I.
After the close of the comment period, the Air Force announced that it was revising the EA,
purportedly to respond to the concerns expressed during the public comment period. It took the Air
Force nearly two years to revise the EA.
Unfortunately, after reviewing the Revised EA both the Center and ALC have concluded that
the EA continues to be incomplete and inadequate and fails, utterly, to support the Finding of No
Significant Impact (“FONSI”). For the reasons set forth below, we urge the Air Force to rescind the
FONSI and prepare a full Environmental Impact Statement, as the law requires, or, at minimum a
revised EA.
•

Introduction/General Overview of Law:

The National Environmental Policy Act (“NEPA”) has “‘twin aims. First, it places upon [a
federal] agency the obligation to consider every significant aspect of the environmental impact of a
proposed action. Second, it ensures that the agency will inform the public that it has indeed considered
environmental concerns in its decisionmaking process.’” Kern Bureau of Land Mgmt., 284 F.3d 1062,
1066 (9th Cir. 2002)(quoting Baltimore Gas & Elec. Co. v. Natural Res. Def. Council, Inc., 462 U.S.
87, 97 (1983)). NEPA is not substantive. It does not require that agencies adopt the most
environmentally friendly course of action. Kern, 284 F.3d at 1066. Rather, “[t]he sweeping policy
goals . . . of NEPA are . . . realized through a set of ‘action-forcing’ procedures that require that
agencies take a ‘hard look at environmental consequences.’” Robertson v. Methow Valley Citizens
Council, 490 U.S. 332, 350 (1989)(quoting Kleppe v. Sierra Club, 427 U.S. 390, 410 n.20 (1976)).
In this case, the Air Force has failed to meet either goal. As discussed more fully below, the
environmental analysis undertaken by the Air Force in the Revised EA grossly understates the impacts
of the proposed action by, according to the Department of Defense’s own policies, failing to fully and
fairly evaluate the noise impacts on the quality of life and health of Tucson citizens who live within
the flight path used by TFT. Second, instead of informing the public that the Air Force has, indeed,
considered the environmental impact of its decision making, the Revised EA only confirms that the
agency has instead sought to mislead the public about how extensive the impacts may, in fact, be.
NEPA requires more—substantially more.

•

The Discussion of Noise Impacts on the Affected Community Remains Inadequate
Because it is Fundamentally Incomplete in Several Important Ways.

Agencies are obligated under NEPA to insure the professional integrity, including scientific
integrity, of the discussions and analyses in their documentation. 40 C.F.R. §1502.24. The Air Force
has fallen short of this requirement in several respects in regards to the important issue of noise
impacts.
1.
The assumptions underlying the day-night average sound level (DNL) have a very high
likelihood of changing, thus significantly affecting the DNL projections and potentially changing the
EA’s analysis and the conclusions of the draft finding of no significant impact.
The draft noise analysis report is the basis for the EA’s DNL contours and all other results of
noise analysis. Sec. 2.1 of Appendix C lists five stages of noise analysis for this EA. To date, the first
three stages are complete, and part of stage 4 is complete. Stage 5 has not begun. The Draft EA was
released before the noise analysis was complete.
Further, according to Sec. 2.1, 2.2, and Table 2-1 of Appendix C, the report is based on seven
assumptions. Now that the Draft EA has been released, DMAFB and ACC will review the seven
assumptions. The review may change some or all of them. If any assumption changes, the noise
analysis report will change which, in turn, could affect the EA, potentially in important ways. Table
2-1 of Appendix C assesses the likelihood that each assumption will change after DMAFB and ACC
review it. In addition, the table assesses the impact that an altered assumption will have on the report
and hence, on the EA. For example, the likelihood that Assumption 1 will change is high. And if
Assumption 1 changes, its impact on the report and importantly, on the analysis in the EA, will be
high.
The discussion in this section about these assumptions notes that they were made to enable
noise modeling within the agreed-upon timelines. In fact, this analysis is already many years’ late.
The Air Force should complete the final report and revise the underlying analysis in the EA and
recirculate it to the public for review and comment as either a supplement to the EA or as part of a
draft EIS.
2.

The DNL projections are not supplemented with other metrics, per applicable DOD guidance.

The Revised EA uses only one method to analyze the impacts of annoyance to the community
from noise: DNL. The EA justifies this on its page 3-4: “DNL is the community noise metric
recommended by the USEPA and has been adopted by most Federal agencies (USEPA 1974).” This
USEPA recommendation is forty years old, and while we understand that DNL analysis is still
commonly used, acoustics experts, most importantly within the Department of Defense, have
recognized during the past four decades that DNL analysis tells only part of the story. For
environments affected by short-duration, high-SEL events such as aircraft noise, DNL analysis fails to
describe the most serious impacts. The only use of any other metric found in the EA is in Table 3-1
which presents “Representative SEL for Typical Aircraft under Flight Track at Various Altitudes,” but
this is in the affected environment section and SEL analysis is never presented in the impacts analysis.

In a 2009 publication, DOD forthrightly recognized the shortcomings of correlating DNL and
the FICON Curve (updated from the Shultz Curve) for predicting community annoyance. Community
Annoyance Caused by Noise From Military Aircraft Operations (Department of Defense, December,
2009) (available at http://www.denix.osd.mil/dnwg/upload/Master-ANNOYANCE-12-09.pdf),
Issues identified regarding DNL and the FICON Curve include “methodological questions, errors in
measurement of both noise exposure and reported annoyance, data interpretation differences, and the
problem of community response bias . . .[and] an extraordinary amount of scatter in the data.” Id. at 5.
In recognition of the limitations of DNL and the FICON Curve as a useful methodology for
prediction, DOD published a guide to using supplemental metrics, “to guide the Military Services in
providing more useful information on the noise environment than is available through solely using the
long-term cumulative metrics such as DNL.” Improving Aviation Noise Planning, Analysis and Public
Communication with Supplemental Metrics (December, 2009) at 1-1.(emphasis added)(hereinafter
“Supplemental Metrics”)(available at http://www.denix.osd.mil/dnwg/upload/DNWG_SupplementalMetrics-Report_December-2009.pdf).
As stated in Supplemental Metrics:
When using DNL to communicate noise exposure to the average citizen residing near
a military airfield, a typical response is, “I don’t hear averages, I hear individual
airplanes.” Airport neighbors often become angry and frustrated trying to understand
explanations of noise exposure solely in terms of average sound energy with the DNL
metric, particularly when they are trying to grasp the impact of . . . increased
operations and aircraft changes.
Id. at 2-1. While the guide is clear that DOD is not replacing DNL, it provides considerable rationale
for supplementing DNL with several other methodological approaches that are intended to provide
more useful information on the noise environment than is available through solely using the longterm, cumulative metrics such as DNL. Importantly, the need for supplemental noise metrics is
characterized as being two-fold: “(1) to produce more detailed noise exposure information for the
decision process; and (2) to improve communication with the public about noise exposure from
military activities.” Id. at 1-1. DOD’s articulation of need for supplemental metrics mirrors perfectly
the purposes of the NEPA process.
Along with Supplemental Metrics, DOD also published a Technical Bulletin on Using
Supplemental Noise Metrics and Analysis Tools (December, 2009)(available at
http://www.denix.osd.mil/dnwg/upload/Master-Using-Supplemental-Metrics-12-09.pdf). The
Bulletin provides detailed guidelines for the analysis and presentation of
•
•
•
•
•

Maximum A-Weighted Sound Levels (Lmax)
Sound Exposure Level (SEL)
Equivalent Sound Level
Time Above a Specified Sound Level (TA)
Number-of-Events Above a Specified Sound Level (NA)

Id. at 7; See also Supplemental Metrics at 5-4 through 5-7. Guidelines on how to use these
supplemental metrics are published in Table 6-1. Supplemental Metrics. at 6-3. While DNL is still
characterized as the best metric for long-term annoyance, DOD warns that, “it is inadvisable to use
the average annoyance curve [Schultz/FICON] to predict the specific number or percentage of
the local exposed population who are expected to be highly annoyed by aircraft operations at a
given DNL.” Id. (emphasis in original). The Revised EA does contain what it characterizes as
“representative SEL” for some aircraft to be used at DM, EA at 3-5, but this generic listing of SEL
levels is hardly an analysis of SEL impacts of the TFT aircraft, and even omits many of the planes
expected to be flying under the auspices of the TFT.
As DOD explains in Supplemental Metrics:
While the Federal agencies have accepted DNL as the best metric for land use
compatibility guidelines, reducing the description of noise exposure to a single value
of DNL may not help the public understand noise exposure. Simply looking at the
location of their home on a DNL contour map does not answer the important
questions: how many times airplanes fly over, what time of day, what type of
airplanes, or how these flights may interfere with activities, such as sleep and watching
television. The number and intensity of the individual noise events that make up DNL
are critically important to public understanding of the effects of noise around airports.
What is needed is a better way to communicate noise exposure in terms that are more
easily understood. Supplementing DNL with additional metrics will help the public
better understand noise exposure.
Supplemental Metrics at p. 2-1.
In Supplemental Metrics the DOD recommends that results of the above metrics be presented
in tables and/or as contour lines on maps (just as the TFT EA presents DNL contour lines) Id. at 5-10.
The publication includes several real-life examples of both. The contour maps are particularly
striking. At a glance, they provide very important information that is totally absent from DNL
metrics. For example, at Marine Corps Air Station Cherry Point in North Carolina, the contour line
for NA above 90 dB SEL extends eight and a half miles beyond the DNL 65 dB contour line. See Id.,
Figure B-6 at p. B-16. This is crucial information. As Supplemental Metrics explains, the above
metrics “are as important to the project stakeholders as they are to communicating with the general
public, because they enable the project managers and decision makers to make better-informed
decisions.” Id. at 5-1.
Further, in relationship to the ongoing program at DM, residents have noted ongoing incidents
in which aircraft from DM are flying outside of the flight paths presented in the EA. Indeed, Air
Force representatives have stated that the pilots are allowed to fly anywhere in the Tucson. For
example, in a response to a citzen’s complaint about the noise from overhead aircraft, DM Public
Affairs Officer, Sarah R. Ruckriegle, 1st Lt. wrote:
Our pilots operate in dynamic airspace with a myriad of constantly changing factors that will
affect their actual ground track. While they follow patterns that are reflected in graphics,
which have been provided to the public by the base, there are no airspace restrictions,

regulations, agreements or other mandates that restrict our pilots to specific ground tracks or
street intersections. The graphics we have provided are intended to be tools to help residents
and other interested parties become familiar with our most common traffic flow and the
approximate vicinities where they will most commonly see our aircraft.
Letter dated July 29, 2013, attached as Exhibit 1.
Because the impacts to area residents and businesses are not fully represented by the DNL
metric, and the affected area is potentially greater than the DNL contour identified in the Revised EA,
at least some of these supplemental metrics should not only be considered but should be calculated
and analyzed with NOISEMAP. Because the TFT EA uses NOISEMAP for its DNL metric, the
inputs for these additional metrics may already be complete. Speech interference and classroom
speech interference would seem particularly relevant. This analysis needs to be provided for public
review and comment in a revised EA or draft EIS.
It is worth noting that failure to include these metrics can lead to litigation. Supplemental
Metrics describes one successful lawsuit:
The City of Oakland CA prepared the required Environmental Impact Report (EIR) to analyze
the consequences of their proposed Airport Development Plan for the Metropolitan Oakland
International Airport. Its adequacy in defining nighttime noise impacts solely with the DNL
noise metric was challenged in court by a citizens group and in its decision, the California
appeals court set a precedent (at least in California) that DNL 65 dB is not a sufficient criteria
to use in Environmental Impact Reports for this purpose and that single event noise levels
must also be considered.
Supplemental Metrics at C-12. To avoid a similar challenge here, the Air Force should consider
which recommended metrics in Supplemental Metrics are most appropriate for the proposed TFT
program, utilize them, and present the results in a revised EA or draft EIS.
3.
The EA uses the original Schultz Curve instead of the updated version recommended by
DOD.
For some unexplained reason, the Air Force chose to use the original Schultz curve in its
analysis of public annoyance from noise exposure (Figure 3-1). As stated in Supplemental Metrics,
the original 1978 Schultz curve has been updated, and the updated fit “is the current preferred form in
the U.S.” Id. at 3-3 and 3-5. While the differences between the original and updated version are
characterized as not being “substantial,” there are some differences and there is no explanation offered
as to why the version currently accepted by both DOD and the Federal Interagency Committee on
Noise as being the preferred model was not utilized. Further, that the state of modeling annoyance
curves has advanced beyond either the original or Shultz/FICON curve. Importantly, the Schultz
curve has been substantially revised to differentiate among annoyance responses from different noise
sources. Technical information regarding the update is provided in a separate comment letter from
Mr. Gary A. Hunter, a professional civil engineer, dated November 24, 2014 and incorporated by
reference.

In short, the use of a 34 year-old model to characterize annoyance to the community meets
neither the standard necessary for professional integrity under NEPA nor the standards necessary to
meet the Information Quality Act, Pub. L. 106–554, or the Department of Defense’s guidelines under
that Act:
Components should not disseminate substantive information that does not meet a basic
level of quality. An additional level of quality is warranted in those situations in
involving influential scientific, financial, or statistical information. This additional
level of quality for influential scientific, financial, or statistical analytical results
requires that such information be "capable of being substantially reproduced.
Department of Defense Information Quality Guidelines, revised, 2007. The analysis should be revised
using the most current, credible models available and presented for public review and comment in a
revised EA or draft EIS.
4.
The EA fails to explain the omission of the Advanced Acoustic Model in the applicable
NOISEMAP application.
The Aircraft Noise Analysis proffered to support the TFT EA explains that the NOISEMAP
suite of noise models includes three modules and states that only two of the modules were used for
this analysis, (Appendix C, Noise Analysis, pp. 11-12). The Advanced Acoustic Model was omitted.
There is no explanation of why this is the case, leaving the reader to guess at whether this third
component has relevance to the TFT program at DM. A revised EA or draft EIS should explain this
omission.
5.

NOISEMAP’s reliability in terms of actual impacts is not assessed.

Finally, the EA presents no information regarding NOISEMAP’s actual reliability in terms of
on-the-ground impacts. To our knowledge, no testing vis-a-vis actual operational data has taken place
to compare actual impacts with NOISEMAP predictions. If such testing has taken place, whether at
DM or elsewhere, the Air Force should include that information in a revised EA or a draft EIS.
6.
Increased noise impacts to residences in areas exposed to a DNL of between 70 and 74 DB are
not discussed.
The Revised EA neglects to analyze the increased noise impacts to the residents most affected
by these flights. While the EA states that, "[a]reas exposed to a DNL above 65 dBA are generally not
considered suitable for residential use," the contours show flights over residential areas in this
zone. (EA at 3-4, Figure 3-2). Yet the EA offers no analysis about the impact of the increase of
flights over these residences. This is another example of where the supplemental metrics are critical to
accurately evaluate the full impact. Even if there is no change in DNL metrics, an increase in NA
metrics would have a tremendous adverse impact on quality of life that is already compromised. The
“hard look” required by NEPA includes just this type of analysis.
The revised EA also still fails to identify appropriate mitigation measures as noted in
Comment Letter I. The 70 dB zone is an area which particularly commands attention in terms of

mitigation. The Air Force has totally failed to identify and analyze mitigation measures. While
adoption of mitigation measures is not a requirement of the law, identification and analysis of such
measures is part of the required analysis.
•

The Public Process for the Revised EA was Inadequate

The Air Force’s process for public involvement in the Revised EA has been flawed from
two perspectives. First, as discussed in detail in the section on noise impacts above and in
several sections below, critical analysis has either not been completed or has not been shared
with the public. This lack of disclosure inhibits a competent critique of the analysis underlying
the Air Force’s conclusion regarding the type of impacts which is of the widest concern to the
public. We pointed this out in Comment Letter I, stating that, “the public has, as of this date,
been unable to obtain the complete noise analysis upon which this EA is based. The Noise Data
Collection Review and Validation Study (ACC 2007) referenced in the draft EA . . . . as the
‘2007 Noise Study’ is only a collection of aircraft operations data needed to input a noise
prediction model. Missing are the resulting NOISEMAP profiles. It is not possible to
comprehensively and accurately comment on the noise analysis when documents cited in the
draft EA are mislabeled and incomplete and not available on a timely basis to the public.”
Comment Letter I at 19.
The same type of omissions are associated with the Revised EA and present a formidable
barrier to competent assessment on the part of the public and outside experts. Further, no
explanation is given as to the omission of the availability of documentation or the failure to
finalize the draft noise analysis report prior to the release of the revised EA. Thus, the public is
left without the underlying data and analysis to provide an independent analysis but with the
knowledge that, for example, the “risk profile” of the assumption for flight operations other than
Visiting Units is very high and that a number of other critical assumptions have a medium to
high likelihood of changing when the analysis is finalized (see Table 2.1-List of Assumptions).
Second, the Air Force seemingly forgot the lesson one would have thought it had learned
from the original EA when it first ignored the largely Spanish-speaking neighborhood closest to
Davis Monthan AFB. One of the rationales for an extension of the comment period on the
original EA was the Air Force’s late translation of the Revised EA’s executive summary into
Spanish. Yet, oddly, the Air Force neglected to provide a translation of this EA’s executive
summary and only provided a translated copy of the draft FONSI. Further, the Air Force has not
reached out in any other way to residents of the Julia Keene neighborhood. The residents with
known interest in this issue never received a postcard or a letter informing them of the
availability of the revised EA, nor a copy of the EA in either English or Spanish. Indeed, it is
telling that in the Revised EA, the Air Force gives itself credit for sending notices to
disproportionately affected neighborhoods regarding the public scoping meetings and the release
of the original EA, but not for the Revised EA. (p. 4-18). The residents in these neighborhoods
have not lost interest in actions that affect their health, safety and well being.
•

The Analysis of Cumulative Effects Continues to Be Missing and/or Inadequate

In Comment Letter I on the original EA for the OSB program, we pointed out numerous
deficiencies in the cumulative impacts analysis for past, present and reasonably foreseeable future

actions. We observed that the Air Force that it had “a particular burden in relationship to the past and
present activities undertaken in OSB because the Air Force failed to comply with NEPA at the time
significant operational and programmatic changes were made a number of years ago.” Comment
Letter I at 14. We also reminded the Air Force that, “the CEQ regulations do not just require the
identification of actions having impacts on the same resources; they require analysis of those impacts”
and noted that the EA did not provide such analysis. Comment Letter I at 14. We stated that, “the Air
Force needs to substantially rework the cumulative effects analysis” and that when done appropriately,
we believed the analysis would, in fact, trigger a determination of significance, thus requiring
preparation of an EIS. Id. Whether that is the case remains unknown, of course, because the Air Force
has failed to publish an adequate analysis of cumulative effects.
In regards to cumulative impacts of past actions, the Air Force implies, in the Revised
EA, that commentators are seeking analysis of aircraft that are no longer flying, (p. 2-5). That is
not correct. What we actually stated and still stand by is that the Air Force must analyze OSB
activities from 1978 through the present in two ways: i) to the extent that aircraft flying now
were not being utilized in the OSB program as of 1978, that analysis must now be provided as
part of the cumulative effects of past actions, as appropriate and present actions; ii) to the extent
that aircraft not flying now were, at some point between 1978 and the present utilized in the OSB
program, the Air Force should determine whether those the impacts of those aircraft are the same
or very similar to aircraft now being proposed to be added to the OSB program, and if so,
determine whether analysis of those impacts would be a useful addition to the analysis for the
decision maker and the public.
Unfortunately, in the Revised EA any analysis of cumulative effects related to present
and reasonably future actions remains missing in action. The Revised EA continues to merely
identify actions without providing the analysis of the synergistic effects of those actions
combined with the TFT program. Indeed, with the very minor addition of the mention of air
shows, the analysis is essentially unchanged from the original EA. Neither the reader nor the
decision maker are any better informed about the cumulative effects of the flights covered under
the TFT program, other daily flight operations, CBP and TIA flights, etc., than they were before
reading the Revised EA. Indeed, in Section 5.2, “Cumulative Effects Analysis,” the statement is
made that overlaps of use of military airspace “has not resulted in cumulative impacts” (p. 5-4).
This suggests that the writer may believe that cumulative effects related to noise only occur if
there are several flights in the vicinity of the same airspace at the same time. To the contrary,
noise intrusions, whatever the cause of origin, can have cumulative effects on human beings
through exposure to single noise events over a period of time. As discussed in the next section, a
credible assessment of the health effects of noise would shed light on the true nature of the
cumulative effects of the TFT program in combination with other noise.
•

The Revised EA Inexplicably Continues to Ignore Health Impacts.

NEPA requires federal agencies to assess the potential impacts of their proposed actions.
Federal courts are deferential to agencies’ analyses in areas of their expertise provided that
agencies insure professional integrity, including scientific integrity, of the discussion and
analyses, even when there is scientific disagreement. Agencies are free to reject critical
comments on their analysis so long as credible opposing views are identified and an agency
explains why comments do not warrant further agency response, “citing the sources, authorities,

or reasons which support the agency’s position. . . .” 40 C.F.R. 1503.4; see also, Committee for
Nuclear Responsibility v. Seaborg, 463 F.2d 783, 787 (D.C. Cir. 1971).
What an agency is not free to do is simply ignore an entire category of impacts with no
explanation. In Comment Letter I, we addressed in some detail the Air Force’s failure to address
health impacts of the current and proposed flights under the OSB, now the TFT, program.
Comment Letter I at 4-5. Broadly speaking, we identified two types of health impacts. First, we
discussed the “considerable body of professional literature on the health impacts of noise,” cited
current work done on this issue and pointed to literature on the subject. Secondly, we raised our
concerns regarding black carbon deposits found over homes within the flight pattern and
epidemiological research linking ultrafine particles contained in jet fuel with adverse human
health impacts. Id. at 5.
In regards to the health impacts of noise, four days after Comment Letter I was submitted,
Harvard School of Public Health and Boston University School of public health released a study
analyzing noise impacts from 89 airports in the United States and utilizing data for approximately six
million study participants. Noise levels were estimated “at the centroid of each census block
surrounding each of the 89 airports out to a minimum of 45 dB . . . .” The study “found a statistically
significant association between exposure to aircraft noise and risk of hospitalization for cardiovascular
diseases among older people living near airports. This relation remained after controlling for
individual data, zip code level socioeconomic status and demographics, air pollution, and roadway
proximity variables.” Correia, Andrew W., Peters, Juenette L., Levy, Jonathan, Melly, Steven,
Dominici, Francesca, “Residential Exposure to Aircraft Noise and Hospital Admissions for
Cardiovascular Diseases: Multi-airport Retrospective Study”, BMJ 2013; 347:f5561; available at
http://www.bmj.com/content/347/bmj.f5561, (last accessed 10/27/14). A study of individuals living
in the vicinity of Heathrow Airport in London reached similar conclusions at about the same time as
the American study. Hansell, Anna, Blangiardo, Marta, Fortunato, Lea, Floud, Sarah, Kees de Hoogh,
Frecht, Daniela, Ghosh, Rebecca, Laszlo, Helga, Pearson, Clare, Beale, Linda, Beevers, Sean,
Gulliver, John, Best, Nicky, Richardson, Sylvia, Elliott, Paul, “Aircraft noise and cardiovascular
disease near Heathrow airport in London: small area study.” BMJU 2013: 347:f5432, available at
http://www.bmj.com/content/347/bmj.f5432 (last accessed 10/27/14).
The Revised EA does characterize “health issues relative to noise and stress” as one of
the most frequently cited concerns in comments letters on the original EA. Indeed, of impact
issues raised, it was the fourth most common of fifteen issues identified (see Table 1-1). Yet the
response to this significant issue was stunningly underwhelming. In the table summarizing
responses to comments, health impacts are lumped together with safety risks and never addressed
separately (Table 1-2). In Table 2-8, summarizing impacts, health is not even listed, although
impacts receiving less attention by the affected public are identified. There are four sentences
regarding impacts of noise in the body of the Revised EA (p. 3-4), none of which are specific to
impacts of TFT flights over Tucson, and one which is a general statement regarding Air Force
noise policy.(p. 3-5). The only other mention of health at all in the EA is in an introductory
clause leading to a discussion of safety, as in “Health and safety risks,” but with no discussion of
health effects. And indeed, health impacts are not even mentioned in the section on cumulative
effects.

The Revised EA’s response to the concerns about particulate matter is equally
unsatisfactory. The only mention of this type of comment at all is in Table 1-2, summarizing
responses, in which it is stated that, “DMAFB will take into consideration complaints about
black particulate matter accumulating in home AC filters.” The Air Force fails to explain how it
will take these complaints into account, let alone discuss the nature and impacts of the particulate
matter. And Comment Letter I did not refer to air conditioning filters, but rather illnesses
potentially related to the particulates.
These paltry responses utterly fail to even acknowledge the substantive comments made
regarding this issue, let alone to take the required “hard look” at the potential impacts. The Air
Force needs to take this issue seriously and proffer an intelligent response. The Department of
Defense long ago recognized that the health effects, both the physiological effects and
psychological effects (excluding direct effects on hearing), were important issues in relationship
to overflights and noise. While earlier reports noted that, for example, “’[t]he results of early
studies conducted in the United States, primarily concentrating on cardiovascular response to
noise, have been contradictory,” DOD’s Supplemental Metrics, discussed above, recognized
some progress in understanding the health effects of noise and noted that more research was
needed. Supplemental Metrics,pp. 3-14 - 3-16. The Air Force has an obligation under NEPA to
keep itself informed of the latest research results, including, but not limited to the recent reports
identified in this letter. 40 C.F.R. § 1502.22(a). “[G]eneral statements about possible effects and
some risk do not constitute a hard look absent a justification regarding why more definitive
information could not be provided.” League of Wilderness Defenders-Blue Mountains
Biodiversity Project v. U.S. Forest Service, 689 F.3d 1060 (9th Cir. 2012), citing Or. Natural
Res. Council Fund v. Brong, 492 F.3d 1120, 1134 (9th Cir.2007) (internal quotation marks
omitted).
•

The Revised EA Still Does Not Adequately Address Impacts to Children.

In Comment Letter I, we pointed out the fact that the EA failed to include an assessment on
children as required by Executive Order 13045 (Protection of Children). The EO requires an
assessment of “heath risks and safety risks that may disproportionately affect children.” Comment
Letter at 3. The revised EA purports to address this comment but does so in a very cursory fashion.
For example, Section 3.3.5 is entitled “Protection of Children” and references EO 13045, but the bulk
of the paragraph simply discussed the EO requirements, and the reason it was issued. The sole
“analysis” included in this section is the assertion that “Schools and day care centers in the region
were investigated, and it was determined that no schools and one day care center licensed for up to 60
children are located with the current 65 dBA DNL contour.” Revised EA Section 3.3.5, p. 3-23. This
assessment, however, falls far short of what is required under EO 13045.
The impact of noise on the cognitive development of children has been recognized in the
scientific literature. For example, a 2011 study by the World Health Organization addressed at length
the adverse impact that airport noise in particular has on the cognitive development of children. See
"Burden of disease from environmental noise: Quantification of healthy life years lost in Europe," pp.
45-53 (excerpts attached as Exhibit 2) (“WHO Study”). As EPA has advised in a 2012 memorandum
regarding “Addressing Children’s Health through Reviews Conducted Pursuant to the National
Environmental Policy Act and Section 309 of the Clean Air Act,” NEPA documents, including
environmental assessments, should consider the impact that noise can have on children’s health and

learning, especially when it occurs near homes, schools, and daycare centers. (available at
http://www.epa.gov/compliance/resources/policies/nepa/NEPA-Children's-Health-Memo-August2012.pdf, last accessed 11/4/2014). EPA advises that noise can impact children’s learning and
stresses that when evaluating military bases or training, agencies need to consider the impact that an
increase in noise will upon residences, schools, or child care facilities. Id.
As we pointed out in Comment Letter I, there are several schools within the flight pattern of
Davis-Monthan, and one of them, the Griffin Foundation Charter School (elementary and middle
school) appears to be barely outside the 65 dB noise contour. Griffin has an enrollment of
approximately 400 students, and also includes a day care facility. Other nearby schools while not
necessarily as close to the 65dL flight contour are nonetheless close enough to be impacted by the
increased noise, a fact that would likely be established if a more comprehensive noise analysis that
included the supplemental metrics recommended by DOD were undertken. As noted above, the
analysis should include metrics that are specific to classroom noise. For schools (as for so much else),
these supplemental metrics are far more important, useful, and revealing than the DNL metric.
Finally, the noise impacts upon children are not limited to noise experienced in the school or
daycare setting. The impact on children living within the flight pattern must also be taken into
account. Much of the noise contour extends over residential neighborhoods. According to the revised
EA, up to 128 single family residences and 4 multifamily residences are within the 65dBA DNL
contour alone. Children living in those residences will be adversely impacted by the noise and the Air
Force has an obligation under NEPA and EO 13045 to undertake a meaningful evaluation of the
nature and extent of those impacts. Nor is the impact limited to children within the 65dBA DNL
contour. Impacts to health are experienced at lower levels as well. The WHO study found that levels
as low as 30 dB could disturb sleep and result in documented health impacts. See WHO Study, Table
4.1 Nocturnal Noise. Because the revised EA fails to even address these potential health impacts on
children living within the flight pattern, it fails to comply with EO 13045 and NEPA.
•

The Public Safety Analysis Continues to be Inadequate.
Comment Letter I raised three issues with respect to the public safety analysis. First we
objected to the fact that the safety analysis failed to fully evaluate all potential aircraft that may be
participating in OSB. That remains true in the Revised EA. Even though the scope of the analysis
has expanded to include programs in addition to OSB, and the Revised EA acknowledges that over
the past seven years, 18 different aircraft have been used in TFT (see Revised EA, Table 2-1, p. 2-6),
the public safety analysis only considers the risk factors of 8 aircraft. The Air Force offers no
explanation for why it did not include all potential aircraft and, in fact, there is no legitimate reason
not to. Moreover, although the Revised EA acknowledges the recent decision to beddown 72 F-35A
aircraft at Luke Air Force Base, it fails to even consider let alone address the possible inclusion of the
F-35A in the TFT operations, even though such participation is reasonably foreseeable.
The second concern raised in Comment Letter I was the narrow scope of the safety analysis.
By limiting the analysis to Class A mishaps, the Air Force continues to understate the risk that the
proposed action presents to the public. We continue to believe the safety analysis is inadequate and
deliberately misleading.

Finally, the third concern was the failure on the part of the Air Force to acknowledge the risks
presented by pilots unfamiliar with the Tucson airspace. In its response to comments, the Air Force
appears to misunderstand or misconstrue our earlier comment. Our concern was not that the visiting
pilots were not properly trained. Our comment, based on first-hand experience of a former air traffic
controller, was that even experienced pilots have to adjust to the unique requirements of DM and
Tucson geography. As Comment Letter I explained:
However, what the EA fails to acknowledge is that over the years, the practical
experience with OSB pilots has revealed that even after these local area briefings,
there is an initial adjustment period at the beginning of each training week where pilot
errors are much more prevalent. For example, an occasional error made by visiting
pilots is the mistake to turn immediately after take off and not fly a straight-out course
as required, often risking an in-air collision with another recently departed aircraft
traveling on a parallel departure route off of TUS. Reynolds Decl. ¶10. Another
repeated problem area are recoveries instructed to fly the Davis recovery, erroneously
flying off the radials of DM tacan and not Tus Vortac. Id at ¶11. Also prevalent are
aircraft descending earlier than instructed on this recovery. Id. at ¶12. These mistakes
provide a greater potential for loss of separation particularly closer in to the Tucson
airport where due to the already close proximity of the airports, strict adherence to
procedures and instructions are needed. Id.at ¶13, Such collisions have, fortunately,
been avoided in the past because of the vigilance of the Tracon air traffic controllers,
but it is a recurring problem that will only be exacerbated by an expansion of the
program. Id.at ¶14.
Comment Letter I at p. 10. Thus, because it misunderstood or misconstrued the original comment, the
Revised EA fails to address this concern and the safety analysis remains inadequate in this regard as
well.
All of these safety issues should be fully addressed in either a Revised EA or an EIS.
•

The Environmental Justice Analysis Also Remains Inadequate.

Comment Letter I addressed at length the inadequacies of the environmental justice analysis in
the original EA. Our comments took issue with the Air Force’s assertion that it had reached out to the
affected communities. We pointed out that this assertion was demonstrably false, and that, in fact, the
outreach had been minimal and untimely. Comment Letter I at pp. 11-12. The Revised EA does not
correct this misstatement but rather simply repeats it. Revised EA at 4-18; 1-11. Moreover, there was
no effort on the part of the Air Force to reach out to the affected communities in connection with the
Revised EA. No fliers or post cards advising of the release of the Revised EA were directed to the
Julia Keen neighborhood—the neighborhood most directly affected. Rather, the Air Force relied
almost exclusively on internet notifications and the DM website, even though low income minority
communities are less likely to have internet access. The only Spanish translation prepared in
connection with the Revised EA is of the FONSI. That is simply insufficient to allow for meaningful
participation by the residents that the Air Force admits are disproportionately affected by the proposed
action.

The other problems identified in Comment Letter I, the lack of a surface noise analysis and
failure to identify mitigation measures, remain unaddressed in the Revised EA. Thus, we reassert
those objections and continue to contend that the environmental justice analysis is woefully
inadequate.

•

The Revised EA’s Characterization of the “No Action” Alternative is Incorrect
Comment Letter I explained that:
Federal regulations explicitly require that environmental review be timely.
“Agencies shall integrate the NEPA process with other planning at the earliest
possible time to insure that planning and decisions reflect environmental values,
to avoid delays later in the process, and to head off potential conflicts.” 40 C.F.R.
§ 1501.2 (2005). Consistent with this requirement, the Ninth Circuit has
repeatedly held that dilatory or ex post facto environmental review cannot cure an
initial failure to undertake environmental review. See, e.g. West v. Secretary of
the Department of Transportation, 206 F.3d 920, 925 (9th Cir. 2000) (holding that
if completion of the challenged action were sufficient to moot a NEPA claim, an
agency “could merely ignore the requirements of NEPA, build its structures
before a case gets to court, and then hide behind the mootness doctrine. Such a
result is not acceptable”).
Therefore, where an agency has failed to undertake the required NEPA
analysis for prior decisions, it may not attempt to validate those prior decisions in a
subsequent NEPA analysis that fails to remedy the earlier omission. See, e.g. Pitt
River Tribe v. United States Forest Serv., 469 F.3d 768 (9th Cir. 2006)( held that where
agencies never took the requisite “hard look” at whether the Medicine Lake Highlands
should be developed for energy at all, and by the time the agencies completed an EIS,
“the die already had been cast,” the 1998 lease extensions and the proposed
development of the invalid lease rights violated NEPA.) Friends of Yosemite Valley v.
Kempthorne, 520 F. 3d 1024, 1037-1038 (9th Cir. 2008)(Court rejected the Park
Service’s decision to use components of a 2000 Comprehensive Management Plan
that had previously been struck down by the court as the basis for its No Action
alternative. The court held that the No Action alternative may not “assume the
existence of the very plan being proposed.)
Here, the Air Force is assuming the existence of a Snowbird Program that
permits year-round flying of aircraft other than A-10s. But there is no NEPAcompliant agency decision underpinning these activities. Rather, they are taking place
with gross disregard for NEPA’s requirement that all federal actions undergo prior
environmental review. Because there is no current NEPA-compliant decision
authorizing overflights by aircraft other than A-10s, the No Action alternative in the
current EA has been improperly defined. The only NEPA-compliant OSB program is
the one that was in existence in 1978. That, not the program as it existed—in violation
of NEPA—in 2009, should be used as the No Action alternative. The citizens of

Tucson were, and remain, entitled to have the decision to expand the OSB program
from a winter only program limited to A-10 aircraft to a year round program involving
louder and more dangerous aircraft fully evaluated as NEPA requires.
Comment Letter I at 18-19 (emphasis added).
We continue to believe that the argument laid out above is valid and that the program as it
existed in 1978 is an appropriate “no action” alternative. The Air Force’s argument that its analysis in
1978 was “immature and insufficient” (p. 2-5) is hardly a defense to not evaluating the change in
flying profiles at this point. However, we do wish to suggest an alternative approach. The Air Force
could follow the standard practice of analyzing the current TFT program as the “no action
alternative.” This is consistent with CEQ’s direction on characterization of the no action alternative in
the face of ongoing actions:
Section 1502.14(d) requires the alternatives analysis in the EIS to "include the
alternative of no action." There are two distinct interpretations of "no action" that must
be considered, depending on the nature of the proposal being evaluated. The first
situation might involve an action such as updating a land management plan where
ongoing programs initiated under existing legislation and regulations will continue,
even as new plans are developed. In these cases "no action" is "no change" from
current management direction or level of management intensity. To construct an
alternative that is based on no management at all would be a useless academic
exercise. Therefore, the "no action" alternative may be thought of in terms of
continuing with the present course of action until that action is changed. Consequently,
projected impacts of alternative management schemes would be compared in the EIS
to those impacts projected for the existing plan. In this case, alternatives would include
management plans of both greater and lesser intensity, especially greater and lesser
levels of resource development.
Question 3, Forty Most Asked Questions Concerning the Council on Environmental Quality’s
National Environmental Policy Act Regulations, 46 Fed. Reg. 18026 (March 23, 1981, as amended;
available at http://energy.gov/sites/prod/files/G-CEQ-40Questions.pdf (last accessed 11-12-2014).
The Air Force would still be responsible for evaluating the impacts of the program from 1978
to the present in so far as it is able to identify and analyze cumulative effects of these past actions.
This is particularly important here because, as noted elsewhere, not only has the Air Force failed to
comply with NEPA since 1978 with regard to the OSB program, it has never completed a NEPA
analysis on the other programs included in the Revised EA. Moreover, because the FONSI is based
only upon the incremental change in impacts since 2009 rather than the full range of environmental
impacts foisted on the affected community without any NEPA analysis since 1978, it dramatically
understates the true impact that the TFT activities have had and continue to have on the Tucson
population living and working in the DM flight pattern.
The Air Force argues that 2009 is a better “no action” alternative because it is “similar to the
average number of annual sorties flown between 2002 and now.” But there is nothing in applicable
law or guidance regarding the “no action” alternative that suggests that an agency can take average

activity over a twelve year period and call that the “no action alternative.” The preponderance of the
guidance on point weighs in favor of using the flights being experienced now and perhaps over the
past one or two years. Budget constraints, part of the rationale for the decrease in flights in the past
few years, may well continue into the foreseeable future; other factors, especially those dealing with
responses to unrest in other parts of the world, are hard to predict. What is known is what is
happening now, even if it was not the decision made originally. See Seattle Audubon Society v. Lyons,
871 F. Supp. 129, W.D. Wash. 1994 (affirmed that the current management was the correct “no
action” alternative even though it was different from the alternative chosen in the existing
management plan, which had been held invalid by a court).
What is apparent, however, is that the analysis of the “no action” alternative under either
scenario - 1978 or the present - deserves full analytical treatment in the EA. The “no action”
alternative in this revised EA suffers from the same deficiencies as the original EA in that the analysis
presented is superficial and conclusory, entirely omits an analysis of health issues, suffers from major
gaps in the noise analysis and virtually ignores any analysis of cumulative effects (as opposed to
words on a page titled “cumulative impacts.” These failures begin with the failure to adequately
evaluate a “no action” alternative. Pitt River Tribe, 469 F.3d at 768.
•

The EA Responds Inadequately to the Impacts of Dropping Ordnance

In response to the comment in Comment Letter I that the original EA failed to address the
impacts of ordnance, the Revised EA notes that NEPA documents do exist for the ranges where
ordnance would fall. However, absolutely no citations are provided to those documents. Nor
does the Revised EA indicate that those NEPA documents address the future impacts of TFT’s
proposed jump from baseline conditions to the conditions that would exist under the Preferred
Alternative, which seems unlikely. Clearly, the release of ordnance from planes leaving DM
AFB is a closely connected action, which is triggered by the flight of planes from DM AFB and
which is an interdependent part of a larger action. The Air Force should provide citations and
links to the documents to which it refers.
•

The Revisions to the Economic Analysis Fail to Address the Potential Adverse
Impact that Increased Flights Could Have on the Central City.

Although the Revised EA purports to revise the economic analysis, it appears that the only
substantive change is including more recent information regarding property valuations. It does not
address the methodology problems we identified in Comment Letter I. Nor does it correct the most
glaring error—relying solely upon past changes in property values as some sort of justification for its
assertion that increased flights by louder planes will have a “negligible” effect on property values and
tourism in the central city. This dismissive response insults those of us who live in midtown, for
whom the effects of aircraft noise on property values is a significant concern. It also fails to address
the potential economic impact of inverse condemnation claims or similar litigation that may be
brought by residents who experience a decline in value to their properties. See
http://www.kaplankirsch.com/files/Airport_Noise_Litigation_in_the_21st_Century_As_Published.pdf
If the Air Force were truly interested in evaluating the impact that increased flights may
have on property values, it would begin by conducting a meaningful analysis of property values
closest to DM from 1978 to the present, which includes the year-over-year changes in property

values as correlated with the year-over-year changes in aircraft noise levels and the year-overyear changes in property values of other areas of Tucson. That would capture the impact that the
expansion of the OSB program from a winter time program to a year round TFT has had on
property values for those homes that have borne the brunt of that expansion, and could be used to
extrapolate what a further increase in flights will have in the future. NEPA requires an analysis
of reasonably foreseeable impacts, which by necessity requires the analysis to be forwardlooking.
An analysis of hedonic property values is also warranted. See "Meta-Analysis of Airport
Noise and Hedonic Property Values (Nelson, 2004). Every one of twenty hedonic studies
confirms that property values decrease with aircraft noise. Even the FAA states bluntly, "Studies
have shown that aircraft noise does decrease the value of the residential property located around
airports." CITE
In sum, the dismissive attitude toward the concerns of residents regarding the value of
their home—usually their most valuable asset—is both contrary to the requirements of NEPA
and, frankly, discredits the Air Force.
•

Conclusion.

In conclusion, we continue to believe that the environmental assessment conducted by the
Air Force for OSB and now TFT fails to adequately address the full impact of the proposed
action, and understates the significance of impacts that those programs have had and will
continue to have on nearby residents. For the reasons explained above and in Comment Letter I,
we believe that a full EIS is warranted; however, at a minimum, the Air Force should further
revise the EA to address each of the inadequacies identified above.

Sincerely,
Americans for Livable Communities

By: _____________________________
Rita B. Ornelas
Arizona Center for Law in the Public Interest

By: ______________________________
Joy E. Herr-Cardillo
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Sent:
To:
Cc:

Subject:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 4:41 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: TFT EA COMMENT SUBMITTAL



From: Loisanne Keller [mailto:loisannek@gmail.com]
Sent: Monday, November 24, 2014 1:53 PM
To: 355 FW/PA Comments
Subject: TFT EA COMMENT SUBMITTAL

The recent DEA Finding Of No Significant Impact clearly does not reflect what is occurring in the Tucson
basin.
You should have been in my house right now, which is about 10 miles from DMAFB and TIA and supposedly
'not in the flight path' of the jets taking off from the air base or the ANG from TIA. Conversation had to stop
due to the noise. I can only imagine how it is for families, individuals, students, businesses who are in the
direct flight path.
To claim there is not significant impact on the citizens of Tucson is a fallacy.
Any environmental impact study done must include all flights of DMAFB and ANG, current flights and
proposed increases, current jets and the F16s the Iraqis will be training in over our basin. Your noise evaluations
must include individual flights, not the sounds averaged over a 24 hour period.
Your decisions will impact hundreds of thousands of people (oh hey! is that a jet I hear right now over my 'not
in the flight path' home?) in our Tucson basin. Be certain that your environmental impact information gathered
is accurate, not skewed to make the AF look good.
There is plenty of desert open space not around a large metropolitan area where your AF/ANG needs for flight
training could be met. And, whatever you do, keep the F35s away from Tucson and my home.
Sincerely,
Loisanne
Keller
Foothills of Tucson
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:47 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: TFT EA Public Comment, City of Tucson Comment Response
11-24-14 DMAFB.pdf



OriginalMessage
From:CarolynLaurie[mailto:Carolyn.Laurie@tucsonaz.gov]
Sent:Monday,November24,20145:21PM
To:355FW/PAComments
Cc:Chuck.Huckelberry@pima.gov;AlbertElias;ErnieDuarte;Kelly
Gottschalk;MarthaDurkin
Subject:TFTEAPublicComment,CityofTucsonCommentResponse

Mr.Dryden,P.E.

PleasefindattachedtheCityofTucson'sresponseassociatedwiththe
initialDraftTotalForceTrainingEnvironmentalAssessment.

ThankyoufortheopportunityfortheCitytocommentduringthispublic
process.


Sincerely,



_______________________
CarolynLaurie
CodeAdministration
Planning&DevelopmentServices
CityofTucson
Carolyn.Laurie@tucsonaz.gov
520.837.4953
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Monday, November 24, 2014 4:22 PM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: TFT EA Public Comment
Revised EA Comment Letter FINAL with Exhibit 1 for electronic submission.pdf; Comment
Letter Exhibit 2 (WHO study).pdf



From: Joy Herr-Cardillo [mailto:jherrcardillo@aclpi.org]
Sent: Monday, November 24, 2014 2:04 PM
To: 355 FW/PA Comments
Subject: TFT EA Public Comment


AttachedistheCommentLetterfromAmericansforLivableNeighborhoodsandtheCenterforLawinthePublic
Interest.ThiselectronicsubmissiondiffersslightlyfromthehardcopythatImailedearlierbecausetheWHOstudyisa
lockedPDFfileandalthoughonlyexcerptswereattachedasExhibit2tothehardcopy,Icouldnotdeleteanypages
fromtheelectronicversion.IalsohadtokeeptheWHOstudyasaseparatedocument.Itriedscanningtheexceroted
pages,butironicallythatelectronicfileturnedouttobetoolargetosendviaemail.JoyHerrCardillo


Joy E. Herr-Cardillo
Staff Attorney
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$/&LVDQDOOLDQFHRIFRQFHUQHGFLWL]HQVZKRVHPLVVLRQLVWRSURWHFWDQGHQKDQFHWKH
OLYDELOLW\VDIHW\SURSHUW\YDOXHVDQGHFRQRPLFYLDELOLW\RIRXUFRPPXQLWLHV7KHFRPPXQLWLHVZH
UHSUHVHQWLQFOXGHKRPHRZQHUVZKROLYHDQGZRUNLQWKHIOLJKWSDWWHUQIURP'DYLV0RQWKDQ$LU)RUFH
EDVHDQGZRXOGEHDIIHFWHGLQDQXPEHURIZD\VLIWKHSURSRVHGH[SDQVLRQRIWKH7)7SURJUDPLV
LPSOHPHQWHG6HYHUDORIWKHFXUUHQWPHPEHUVRI$/&KDYHDOVREHHQDFWLYHLQ7XFVRQ)RUZDUGD
QRQSURILWRUJDQL]DWLRQWKDWZDVIRUPHGVHYHUDO\HDUVDJRWRSURWHFW7XFVRQDQGLWVQHLJKERUKRRGV
IURPKHDOWKGDPDJLQJQRLVHDQGVDIHW\FRQFHUQVUHODWHGWRRYHUIOLJKWVIURP'DYLV0RQWKDQ


7KH&HQWHULVDQRQSURILWODZILUPGHGLFDWHGWRHQVXULQJJRYHUQPHQWDFFRXQWDELOLW\DQG
SURWHFWLQJWKHOHJDOULJKWVRI$UL]RQDQV,WIUHTXHQWO\ZRUNVZLWKFRPPXQLW\JURXSVWKDWDUH
FRQFHUQHGDERXWWKHHQYLURQPHQWDOLPSDFWVRISURSRVHGJRYHUQPHQWSURMHFWVRUDFWLRQVDQGDVVLVWV
WKHPLQQDYLJDWLQJWKH1(3$SURFHVV

,QUHYLHZLQJWKH5HYLVHG($LWLVLPSRUWDQWWRFRQVLGHULWLQFRQWH[W2SHUDWLRQ6QRZELUG
³26%´ EHJDQLQDVDZD\WRWUDLQ$LU1DWLRQDO*XDUGSLORWVEDVHGLQQRUWKHUQVWDWHVGXULQJWKH
ZLQWHUPRQWKV2YHUWKH\HDUVWKHSURJUDPHYROYHGLQWR\HDUURXQGWUDLQLQJKRZHYHUWKHODVW

&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

1(3$DQDO\VLVRIWKHSURJUDPZDVSHUIRUPHGLQEHIRUHLWH[SDQGHGLWVVFKHGXOH7KXVWKH
HQYLURQPHQWDOLPSDFWVRIH[WHQGLQJWKHSURJUDP\HDUURXQGZHUHQHYHUHYDOXDWHGEHIRUHWKHFKDQJH
ZDVPDGH1RUZHUHRWKHUVLJQLILFDQWFKDQJHVWRWKHSURJUDPVXFKDVWKHQXPEHUDQGW\SHRIDLUFUDIW
IORZQE\SDUWLFLSDQWVHYDOXDWHGSULRUWRWKHLULPSOHPHQWDWLRQ&RQVHTXHQWO\LQLQUHVSRQVHWR
TXHVWLRQVUDLVHGE\PHPEHUVRIWKHSXEOLFUHJDUGLQJWKHODFNRIWKHUHTXLUHG1(3$DQDO\VLVWKH$LU
)RUFHLQLWLDWHGDQXSGDWHG1(3$DQDO\VLV,Q-XO\WKH$LU)RUFHUHOHDVHGIRUSXEOLFFRPPHQW
LWV'UDIW(QYLURQPHQWDO$VVHVVPHQWIRUWKH3URSRVHG8SGDWHDQG,PSOHPHQWDWLRQRIWKH1DWLRQDO
*XDUG%XUHDX7UDLQLQJ3ODQLQ6XSSRUWRI2SHUDWLRQ6QRZELUG'DYLV0RQWKDQ$LU)RUFH%DVH
$UL]RQD ³RULJLQDO($´ 7KHSXEOLFFRPPHQWSHULRGIRUWKHRULJLQDO($FORVHGLQ2FWREHU
7KH&HQWHUDORQJZLWKDFLWL]HQEDVHGRUJDQL]DWLRQ7XFVRQ)RUZDUGVXEPLWWHGH[WHQVLYHFRPPHQWV
RQWKHRULJLQDO($ ³&RPPHQW/HWWHU,´ ,QWKHLUFDSDFLW\DVPHPEHUVRI7XFVRQ)RUZDUGVHYHUDO
PHPEHUVRI$/&FRQWULEXWHGWRRUZHUHRWKHUZLVHLQYROYHGLQWKHGUDIWLQJRI&RPPHQW/HWWHU,
$IWHUWKHFORVHRIWKHFRPPHQWSHULRGWKH$LU)RUFHDQQRXQFHGWKDWLWZDVUHYLVLQJWKH($
SXUSRUWHGO\WRUHVSRQGWRWKHFRQFHUQVH[SUHVVHGGXULQJWKHSXEOLFFRPPHQWSHULRG,WWRRNWKH$LU
)RUFHQHDUO\WZR\HDUVWRUHYLVHWKH($


8QIRUWXQDWHO\DIWHUUHYLHZLQJWKH5HYLVHG($ERWKWKH&HQWHUDQG$/&KDYHFRQFOXGHGWKDW
WKH($FRQWLQXHVWREHLQFRPSOHWHDQGLQDGHTXDWHDQGIDLOVXWWHUO\WRVXSSRUWWKH)LQGLQJRI1R
6LJQLILFDQW,PSDFW ³)216,´ )RUWKHUHDVRQVVHWIRUWKEHORZZHXUJHWKH$LU)RUFHWRUHVFLQGWKH
)216,DQGSUHSDUHDIXOO(QYLURQPHQWDO,PSDFW6WDWHPHQWDVWKHODZUHTXLUHVRUDWPLQLPXPD
UHYLVHG($

,
,QWURGXFWLRQ*HQHUDO2YHUYLHZRI/DZ
7KH1DWLRQDO(QYLURQPHQWDO3ROLF\$FW ³1(3$´ KDV³µWZLQDLPV)LUVWLWSODFHVXSRQ>D
IHGHUDO@DJHQF\WKHREOLJDWLRQWRFRQVLGHUHYHU\VLJQLILFDQWDVSHFWRIWKHHQYLURQPHQWDOLPSDFWRID
SURSRVHGDFWLRQ6HFRQGLWHQVXUHVWKDWWKHDJHQF\ZLOOLQIRUPWKHSXEOLFWKDWLWKDVLQGHHGFRQVLGHUHG
HQYLURQPHQWDOFRQFHUQVLQLWVGHFLVLRQPDNLQJSURFHVV¶´Kern Bureau of Land Mgmt., )G
 WK&LU TXRWLQJBaltimore Gas & Elec. Co. v. Natural Res. Def. Council, Inc., 86
  1(3$LVQRWVXEVWDQWLYH,WGRHVQRWUHTXLUHWKDWDJHQFLHVDGRSWWKHPRVW
HQYLURQPHQWDOO\IULHQGO\FRXUVHRIDFWLRQKern, )GDW5DWKHU³>W@KHVZHHSLQJSROLF\
JRDOVRI1(3$DUHUHDOL]HGWKURXJKDVHWRIµDFWLRQIRUFLQJ¶SURFHGXUHVWKDWUHTXLUHWKDW
DJHQFLHVWDNHDµKDUGORRNDWHQYLURQPHQWDOFRQVHTXHQFHV¶´Robertson v. Methow Valley Citizens
Council, 86  TXRWLQJKleppe v. Sierra Club, 86Q  

,QWKLVFDVHWKH$LU)RUFHKDVIDLOHGWRPHHWHLWKHUJRDO$VGLVFXVVHGPRUHIXOO\EHORZWKH
HQYLURQPHQWDODQDO\VLVXQGHUWDNHQE\WKH$LU)RUFHLQWKH5HYLVHG($JURVVO\XQGHUVWDWHVWKHLPSDFWV
RIWKHSURSRVHGDFWLRQE\DFFRUGLQJWRWKH'HSDUWPHQWRI'HIHQVH¶VRZQSROLFLHVIDLOLQJWRIXOO\DQG
IDLUO\HYDOXDWHWKHQRLVHLPSDFWVRQWKHTXDOLW\RIOLIHDQGKHDOWKRI7XFVRQFLWL]HQVZKROLYHZLWKLQ
WKHIOLJKWSDWKXVHGE\7)76HFRQGLQVWHDGRILQIRUPLQJWKHSXEOLFWKDWWKH$LU)RUFHKDVLQGHHG
FRQVLGHUHGWKHHQYLURQPHQWDOLPSDFWRILWVGHFLVLRQPDNLQJWKH5HYLVHG($RQO\FRQILUPVWKDWWKH


7RWKHH[WHQWWKDWLVVXHVZHUDLVHGLQ&RPPHQW/HWWHU,KDYHQRWEHHQDGGUHVVHGLQWKHUHYLVHG
($ZHLQFRUSRUDWHE\UHIHUHQFHWKHSUHYLRXVFRPPHQWOHWWHU%HFDXVHLWLVDOUHDG\DSDUWRIWKH
DGPLQLVWUDWLYHUHFRUGZHKDYHQRWLQFOXGHGDFRS\RIWKHOHWWHUKHUH




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

DJHQF\KDVLQVWHDGVRXJKWWRPLVOHDGWKHSXEOLFDERXWKRZH[WHQVLYHWKHLPSDFWVPD\LQIDFWEH
1(3$UHTXLUHVPRUH²VXEVWDQWLDOO\PRUH

,,
7KH'LVFXVVLRQRI1RLVH,PSDFWVRQWKH$IIHFWHG&RPPXQLW\5HPDLQV,QDGHTXDWH
%HFDXVHLWLV)XQGDPHQWDOO\,QFRPSOHWHLQ6HYHUDO,PSRUWDQW:D\V

$JHQFLHVDUHREOLJDWHGXQGHU1(3$WRLQVXUHWKHSURIHVVLRQDOLQWHJULW\LQFOXGLQJVFLHQWLILF
LQWHJULW\RIWKHGLVFXVVLRQVDQGDQDO\VHVLQWKHLUGRFXPHQWDWLRQ&)57KH$LU)RUFH
KDVIDOOHQVKRUWRIWKLVUHTXLUHPHQWLQVHYHUDOUHVSHFWVLQUHJDUGVWRWKHLPSRUWDQWLVVXHRIQRLVH
LPSDFWV


7KHDVVXPSWLRQVXQGHUO\LQJWKHGD\QLJKWDYHUDJHVRXQGOHYHO '1/ KDYHDYHU\KLJK
OLNHOLKRRGRIFKDQJLQJWKXVVLJQLILFDQWO\DIIHFWLQJWKH'1/SURMHFWLRQVDQGSRWHQWLDOO\FKDQJLQJWKH
($¶VDQDO\VLVDQGWKHFRQFOXVLRQVRIWKHGUDIWILQGLQJRIQRVLJQLILFDQWLPSDFW

7KHGUDIWQRLVHDQDO\VLVUHSRUWLVWKHEDVLVIRUWKH($¶V'1/FRQWRXUVDQGDOORWKHUUHVXOWVRI
QRLVHDQDO\VLV6HFRI$SSHQGL[&OLVWVILYHVWDJHVRIQRLVHDQDO\VLVIRUWKLV($7RGDWHWKHILUVW
WKUHHVWDJHVDUHFRPSOHWHDQGSDUWRIVWDJHLVFRPSOHWH6WDJHKDVQRWEHJXQ7KH'UDIW($ZDV
UHOHDVHGEHIRUHWKHQRLVHDQDO\VLVZDVFRPSOHWH

)XUWKHUDFFRUGLQJWR6HFDQG7DEOHRI$SSHQGL[&WKHUHSRUWLVEDVHGRQVHYHQ
DVVXPSWLRQV1RZWKDWWKH'UDIW($KDVEHHQUHOHDVHG'0$)%DQG$&&ZLOOUHYLHZWKHVHYHQ
DVVXPSWLRQV7KHUHYLHZPD\FKDQJHVRPHRUDOORIWKHP,IDQ\DVVXPSWLRQFKDQJHVWKHQRLVH
DQDO\VLVUHSRUWZLOOFKDQJHZKLFKLQWXUQFRXOGDIIHFWWKH($SRWHQWLDOO\LQLPSRUWDQWZD\V7DEOH
RI$SSHQGL[&DVVHVVHVWKHOLNHOLKRRGWKDWHDFKDVVXPSWLRQZLOOFKDQJHDIWHU'0$)%DQG$&&
UHYLHZLW,QDGGLWLRQWKHWDEOHDVVHVVHVWKHLPSDFWWKDWDQDOWHUHGDVVXPSWLRQZLOOKDYHRQWKHUHSRUW
DQGKHQFHRQWKH($)RUH[DPSOHWKHOLNHOLKRRGWKDW$VVXPSWLRQZLOOFKDQJHLVKLJK$QGLI
$VVXPSWLRQFKDQJHVLWVLPSDFWRQWKHUHSRUWDQGLPSRUWDQWO\RQWKHDQDO\VLVLQWKH($ZLOOEH
KLJK

7KHGLVFXVVLRQLQWKLVVHFWLRQDERXWWKHVHDVVXPSWLRQVQRWHVWKDWWKH\ZHUHPDGHWRHQDEOH
QRLVHPRGHOLQJZLWKLQWKHDJUHHGXSRQWLPHOLQHV,QIDFWWKLVDQDO\VLVLVDOUHDG\PDQ\\HDUV¶ODWH
7KH$LU)RUFHVKRXOGFRPSOHWHWKHILQDOUHSRUWDQGUHYLVHWKHXQGHUO\LQJDQDO\VLVLQWKH($DQG
UHFLUFXODWHLWWRWKHSXEOLFIRUUHYLHZDQGFRPPHQWDVHLWKHUDVXSSOHPHQWWRWKH($RUDVSDUWRID
GUDIW(,6


7KH'1/SURMHFWLRQVDUHQRWVXSSOHPHQWHGZLWKRWKHUPHWULFVSHUDSSOLFDEOH'2'JXLGDQFH


7KH5HYLVHG($XVHVRQO\RQHPHWKRGWRDQDO\]HWKHLPSDFWVRIDQQR\DQFHWRWKHFRPPXQLW\
IURPQRLVH'1/7KH($MXVWLILHVWKLVRQLWVSDJH³'1/LVWKHFRPPXQLW\QRLVHPHWULF
UHFRPPHQGHGE\WKH86(3$DQGKDVEHHQDGRSWHGE\PRVW)HGHUDODJHQFLHV 86(3$ ´7KLV
86(3$UHFRPPHQGDWLRQLVIRUW\\HDUVROGDQGZKLOHZHXQGHUVWDQGWKDW'1/DQDO\VLVLVVWLOO
FRPPRQO\XVHGDFRXVWLFVH[SHUWVPRVWLPSRUWDQWO\ZLWKLQWKH'HSDUWPHQWRI'HIHQVHKDYH
UHFRJQL]HGGXULQJWKHSDVWIRXUGHFDGHVWKDW'1/DQDO\VLVWHOOVRQO\SDUWRIWKHVWRU\)RU
HQYLURQPHQWVDIIHFWHGE\VKRUWGXUDWLRQKLJK6(/HYHQWVVXFKDVDLUFUDIWQRLVH'1/DQDO\VLVIDLOVWR




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

GHVFULEHWKHPRVWVHULRXVLPSDFWV7KHRQO\XVHRIDQ\RWKHUPHWULFIRXQGLQWKH($LVLQ7DEOH
ZKLFKSUHVHQWV³5HSUHVHQWDWLYH6(/IRU7\SLFDO$LUFUDIWXQGHU)OLJKW7UDFNDW9DULRXV$OWLWXGHV´EXW
WKLVLVLQWKHDIIHFWHGHQYLURQPHQWVHFWLRQDQG6(/DQDO\VLVLVQHYHUSUHVHQWHGLQWKHLPSDFWVDQDO\VLV


,QDSXEOLFDWLRQ'2'IRUWKULJKWO\UHFRJQL]HGWKHVKRUWFRPLQJVRIFRUUHODWLQJ'1/DQG
WKH),&21&XUYH XSGDWHGIURPWKH6KXOW]&XUYH IRUSUHGLFWLQJFRPPXQLW\DQQR\DQFH&ommunity
Annoyance Caused by Noise From Military Aircraft Operations 'HSDUWPHQWRI'HIHQVH'HFHPEHU
  DYDLODEOHDWKWWSZZZGHQL[RVGPLOGQZJXSORDG0DVWHU$112<$1&(SGI 
,VVXHVLGHQWLILHGUHJDUGLQJ'1/DQGWKH),&21&XUYHLQFOXGH³PHWKRGRORJLFDOTXHVWLRQVHUURUVLQ
PHDVXUHPHQWRIERWKQRLVHH[SRVXUHDQGUHSRUWHGDQQR\DQFHGDWDLQWHUSUHWDWLRQGLIIHUHQFHVDQGWKH
SUREOHPRIFRPPXQLW\UHVSRQVHELDV>DQG@DQH[WUDRUGLQDU\DPRXQWRIVFDWWHULQWKHGDWD´IdDW


,QUHFRJQLWLRQRIWKHOLPLWDWLRQVRI'1/DQGWKH),&21&XUYHDVDXVHIXOPHWKRGRORJ\IRU
SUHGLFWLRQ'2'SXEOLVKHGDJXLGHWRXVLQJVXSSOHPHQWDOPHWULFV³WRJXLGHWKH0LOLWDU\6HUYLFHVLQ
SURYLGLQJPRUHXVHIXOLQIRUPDWLRQRQWKHQRLVHHQYLURQPHQWWKDQLVDYDLODEOHWKURXJKVROHO\XVLQJWKH
ORQJWHUPFXPXODWLYHPHWULFVVXFKDV'1/´Improving Aviation Noise Planning, Analysis and Public
Communication with Supplemental Metrics 'HFHPEHU DW HPSKDVLVDGGHG KHUHLQDIWHU
³Supplemental Metrics´ DYDLODEOHDWKWWSZZZGHQL[RVGPLOGQZJXSORDG'1:*B6XSSOHPHQWDO
0HWULFV5HSRUWB'HFHPEHUSGI 

$VVWDWHGLQSupplemental Metrics

:KHQXVLQJ'1/WRFRPPXQLFDWHQRLVHH[SRVXUHWRWKHDYHUDJHFLWL]HQUHVLGLQJQHDU
DPLOLWDU\DLUILHOGDW\SLFDOUHVSRQVHLV³,GRQ¶WKHDUDYHUDJHV,KHDULQGLYLGXDO
DLUSODQHV´$LUSRUWQHLJKERUVRIWHQEHFRPHDQJU\DQGIUXVWUDWHGWU\LQJWRXQGHUVWDQG
H[SODQDWLRQVRIQRLVHH[SRVXUHVROHO\LQWHUPVRIDYHUDJHVRXQGHQHUJ\ZLWKWKH'1/
PHWULFSDUWLFXODUO\ZKHQWKH\DUHWU\LQJWRJUDVSWKHLPSDFWRILQFUHDVHG
RSHUDWLRQVDQGDLUFUDIWFKDQJHV

Id. DW:KLOHWKHJXLGHLVFOHDUWKDW'2'LVQRWUHSODFLQJ'1/LWSURYLGHVFRQVLGHUDEOHUDWLRQDOH
IRUVXSSOHPHQWLQJ'1/ZLWKVHYHUDORWKHUPHWKRGRORJLFDODSSURDFKHVWKDWDUHLQWHQGHGWRSURYLGH
PRUHXVHIXOLQIRUPDWLRQRQWKHQRLVHHQYLURQPHQWWKDQLVDYDLODEOHWKURXJKVROHO\XVLQJWKHORQJ
WHUPFXPXODWLYHPHWULFVVXFKDV'1/,PSRUWDQWO\WKHQHHGIRUVXSSOHPHQWDOQRLVHPHWULFVLV
FKDUDFWHUL]HGDVEHLQJWZRIROG³  WRSURGXFHPRUHGHWDLOHGQRLVHH[SRVXUHLQIRUPDWLRQIRUWKH
GHFLVLRQSURFHVVDQG  WRLPSURYHFRPPXQLFDWLRQZLWKWKHSXEOLFDERXWQRLVHH[SRVXUHIURP
PLOLWDU\DFWLYLWLHV´IdDW'2'¶VDUWLFXODWLRQRIQHHGIRUVXSSOHPHQWDOPHWULFVPLUURUVSHUIHFWO\
WKHSXUSRVHVRIWKH1(3$SURFHVV


$ORQJZLWKSupplemental Metrics'2'DOVRSXEOLVKHGD7HFKQLFDO%XOOHWLQRQUsing
Supplemental Noise Metrics and Analysis Tools 'HFHPEHU DYDLODEOHDW
KWWSZZZGHQL[RVGPLOGQZJXSORDG0DVWHU8VLQJ6XSSOHPHQWDO0HWULFVSGI 7KH
%XOOHWLQSURYLGHVGHWDLOHGJXLGHOLQHVIRUWKHDQDO\VLVDQGSUHVHQWDWLRQRI



0D[LPXP$:HLJKWHG6RXQG/HYHOV /PD[ 

6RXQG([SRVXUH/HYHO 6(/ 




&RPPHQW/HWWHUUH5HYLVHG($






1RYHPEHU
3DJHRI

(TXLYDOHQW6RXQG/HYHO
7LPH$ERYHD6SHFLILHG6RXQG/HYHO 7$ 
1XPEHURI(YHQWV$ERYHD6SHFLILHG6RXQG/HYHO 1$ 


Id. DWSee also Supplemental Metrics DWWKURXJK*XLGHOLQHVRQKRZWRXVHWKHVH
VXSSOHPHQWDOPHWULFVDUHSXEOLVKHGLQ7DEOH Supplemental Metrics. DW:KLOH'1/LVVWLOO
FKDUDFWHUL]HGDVWKHEHVWPHWULFIRUORQJWHUPDQQR\DQFH'2'ZDUQVWKDW³LWLVLQDGYLVDEOHWRXVH
WKHDYHUDJHDQQR\DQFHFXUYH>6FKXOW]),&21@WRSUHGLFWWKHVSHFLILFQXPEHURUSHUFHQWDJHRI
WKHORFDOH[SRVHGSRSXODWLRQZKRDUHH[SHFWHGWREHKLJKO\DQQR\HGE\DLUFUDIWRSHUDWLRQVDWD
JLYHQ'1/´Id HPSKDVLVLQRULJLQDO 7KH5HYLVHG($GRHVFRQWDLQZKDWLWFKDUDFWHUL]HVDV
³UHSUHVHQWDWLYH6(/´IRUVRPHDLUFUDIWWREHXVHGDW'0($DWEXWWKLVJHQHULFOLVWLQJRI6(/
OHYHOVLVKDUGO\DQDQDO\VLVRI6(/LPSDFWVRIWKH7)7DLUFUDIWDQGHYHQRPLWVPDQ\RIWKHSODQHV
H[SHFWHGWREHIO\LQJXQGHUWKHDXVSLFHVRIWKH7)7


$V'2'H[SODLQVLQSupplemental Metrics

:KLOHWKH)HGHUDODJHQFLHVKDYHDFFHSWHG'1/DVWKHEHVWPHWULFIRUODQGXVH
FRPSDWLELOLW\JXLGHOLQHVUHGXFLQJWKHGHVFULSWLRQRIQRLVHH[SRVXUHWRDVLQJOHYDOXH
RI'1/PD\QRWKHOSWKHSXEOLFXQGHUVWDQGQRLVHH[SRVXUH6LPSO\ORRNLQJDWWKH
ORFDWLRQRIWKHLUKRPHRQD'1/FRQWRXUPDSGRHVQRWDQVZHUWKHLPSRUWDQW
TXHVWLRQVKRZPDQ\WLPHVDLUSODQHVIO\RYHUZKDWWLPHRIGD\ZKDWW\SHRI
DLUSODQHVRUKRZWKHVHIOLJKWVPD\LQWHUIHUHZLWKDFWLYLWLHVVXFKDVVOHHSDQGZDWFKLQJ
WHOHYLVLRQ7KHQXPEHUDQGLQWHQVLW\RIWKHLQGLYLGXDOQRLVHHYHQWVWKDWPDNHXS'1/
DUHFULWLFDOO\LPSRUWDQWWRSXEOLFXQGHUVWDQGLQJRIWKHHIIHFWVRIQRLVHDURXQGDLUSRUWV
:KDWLVQHHGHGLVDEHWWHUZD\WRFRPPXQLFDWHQRLVHH[SRVXUHLQWHUPVWKDWDUHPRUH
HDVLO\XQGHUVWRRG6XSSOHPHQWLQJ'1/ZLWKDGGLWLRQDOPHWULFVZLOOKHOSWKHSXEOLF
EHWWHUXQGHUVWDQGQRLVHH[SRVXUH

Supplemental Metrics DWS


,QSupplemental Metrics WKH'2'UHFRPPHQGVWKDWUHVXOWVRIWKHDERYHPHWULFVEHSUHVHQWHG
LQWDEOHVDQGRUDVFRQWRXUOLQHVRQPDSV MXVWDVWKH7)7($SUHVHQWV'1/FRQWRXUOLQHV Id. DW
7KHSXEOLFDWLRQLQFOXGHVVHYHUDOUHDOOLIHH[DPSOHVRIERWK7KHFRQWRXUPDSVDUHSDUWLFXODUO\
VWULNLQJ$WDJODQFHWKH\SURYLGHYHU\LPSRUWDQWLQIRUPDWLRQWKDWLVWRWDOO\DEVHQWIURP'1/
PHWULFV)RUH[DPSOHDW0DULQH&RUSV$LU6WDWLRQ&KHUU\3RLQWLQ1RUWK&DUROLQDWKHFRQWRXUOLQH
IRU1$DERYHG%6(/H[WHQGVHLJKWDQGDKDOIPLOHVEH\RQGWKH'1/G%FRQWRXUOLQHSee Id.
)LJXUH%DWS%7KLVLVFUXFLDOLQIRUPDWLRQ$VSupplemental Metrics H[SODLQVWKHDERYH
PHWULFV³DUHDVLPSRUWDQWWRWKHSURMHFWVWDNHKROGHUVDVWKH\DUHWRFRPPXQLFDWLQJZLWKWKHJHQHUDO
SXEOLFEHFDXVHWKH\HQDEOHWKHSURMHFWPDQDJHUVDQGGHFLVLRQPDNHUVWRPDNHEHWWHULQIRUPHG
GHFLVLRQV´Id. DW

)XUWKHULQUHODWLRQVKLSWRWKHRQJRLQJSURJUDPDW'0UHVLGHQWVKDYHQRWHGRQJRLQJLQFLGHQWV
LQZKLFKDLUFUDIWIURP'0DUHIO\LQJRXWVLGHRIWKHIOLJKWSDWKVSUHVHQWHGLQWKH($,QGHHG$LU
)RUFHUHSUHVHQWDWLYHVKDYHVWDWHGWKDWWKHSLORWVDUHDOORZHGWRIO\DQ\ZKHUHLQWKH7XFVRQ)RU





&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

H[DPSOHLQDUHVSRQVHWRDFLW]HQ¶VFRPSODLQWDERXWWKHQRLVHIURPRYHUKHDGDLUFUDIW'03XEOLF
$IIDLUV2IILFHU6DUDK55XFNULHJOHVW/WZURWH

2XUSLORWVRSHUDWHLQG\QDPLFDLUVSDFHZLWKDP\ULDGRIFRQVWDQWO\FKDQJLQJIDFWRUVWKDWZLOO
DIIHFWWKHLUDFWXDOJURXQGWUDFN:KLOHWKH\IROORZSDWWHUQVWKDWDUHUHIOHFWHGLQJUDSKLFV
ZKLFKKDYHEHHQSURYLGHGWRWKHSXEOLFE\WKHEDVHWKHUHDUHQRDLUVSDFHUHVWULFWLRQV
UHJXODWLRQVDJUHHPHQWVRURWKHUPDQGDWHVWKDWUHVWULFWRXUSLORWVWRVSHFLILFJURXQGWUDFNVRU
VWUHHWLQWHUVHFWLRQV7KHJUDSKLFVZHKDYHSURYLGHGDUHLQWHQGHGWREHWRROVWRKHOSUHVLGHQWV
DQGRWKHULQWHUHVWHGSDUWLHVEHFRPHIDPLOLDUZLWKRXUPRVWFRPPRQWUDIILFIORZDQGWKH
DSSUR[LPDWHYLFLQLWLHVZKHUHWKH\ZLOOPRVWFRPPRQO\VHHRXUDLUFUDIW

/HWWHUGDWHG-XO\DWWDFKHGDV([KLELW


%HFDXVHWKHLPSDFWVWRDUHDUHVLGHQWVDQGEXVLQHVVHVDUHQRWIXOO\UHSUHVHQWHGE\WKH'1/
PHWULFDQGWKHDIIHFWHGDUHDLVSRWHQWLDOO\JUHDWHUWKDQWKH'1/FRQWRXULGHQWLILHGLQWKH5HYLVHG($
DWOHDVWVRPHRIWKHVHVXSSOHPHQWDOPHWULFVVKRXOGQRWRQO\EHFRQVLGHUHGEXWVKRXOGEHFDOFXODWHG
DQGDQDO\]HGZLWK12,6(0$3%HFDXVHWKH7)7($XVHV12,6(0$3IRULWV'1/PHWULFWKH
LQSXWVIRUWKHVHDGGLWLRQDOPHWULFVPD\DOUHDG\EHFRPSOHWH6SHHFKLQWHUIHUHQFHDQGFODVVURRP
VSHHFKLQWHUIHUHQFHZRXOGVHHPSDUWLFXODUO\UHOHYDQW7KLVDQDO\VLVQHHGVWREHSURYLGHGIRUSXEOLF
UHYLHZDQGFRPPHQWLQDUHYLVHG($RUGUDIW(,6


,W LV ZRUWK QRWLQJ WKDW IDLOXUH WR LQFOXGH WKHVH PHWULFV FDQ OHDG WR OLWLJDWLRQ Supplemental
Metrics GHVFULEHVRQHVXFFHVVIXOODZVXLW

7KH&LW\RI2DNODQG&$SUHSDUHGWKHUHTXLUHG(QYLURQPHQWDO,PSDFW5HSRUW (,5 WRDQDO\]H
WKHFRQVHTXHQFHVRIWKHLUSURSRVHG$LUSRUW'HYHORSPHQW3ODQIRUWKH0HWURSROLWDQ2DNODQG
,QWHUQDWLRQDO$LUSRUW,WVDGHTXDF\LQGHILQLQJQLJKWWLPHQRLVHLPSDFWVVROHO\ZLWKWKH'1/
QRLVHPHWULFZDVFKDOOHQJHGLQFRXUWE\DFLWL]HQVJURXSDQGLQLWVGHFLVLRQWKH&DOLIRUQLD
DSSHDOVFRXUWVHWDSUHFHGHQW DWOHDVWLQ&DOLIRUQLD WKDW'1/G%LVQRWDVXIILFLHQWFULWHULD
WRXVHLQ(QYLURQPHQWDO,PSDFW5HSRUWVIRUWKLVSXUSRVHDQGWKDWVLQJOHHYHQWQRLVHOHYHOV
PXVWDOVREHFRQVLGHUHG

Supplemental MetricsDW&7RDYRLGDVLPLODUFKDOOHQJHKHUHWKH$LU)RUFHVKRXOGFRQVLGHU
ZKLFKUHFRPPHQGHGPHWULFVLQ Supplemental Metrics DUHPRVWDSSURSULDWHIRUWKHSURSRVHG7)7
SURJUDPXWLOL]HWKHPDQGSUHVHQWWKHUHVXOWVLQDUHYLVHG($RUGUDIW(,6


7KH ($ XVHV WKH RULJLQDO 6FKXOW] &XUYH LQVWHDG RI WKH XSGDWHG YHUVLRQ UHFRPPHQGHG E\
'2'


)RUVRPHXQH[SODLQHGUHDVRQWKH$LU)RUFHFKRVHWRXVHWKHRULJLQDO6FKXOW]FXUYHLQLWV
DQDO\VLVRISXEOLFDQQR\DQFHIURPQRLVHH[SRVXUH )LJXUH $VVWDWHGLQSupplemental Metrics
WKHRULJLQDO6FKXOW]FXUYHKDVEHHQXSGDWHGDQGWKHXSGDWHGILW³LVWKHFXUUHQWSUHIHUUHGIRUPLQ
WKH86´IdDWDQG:KLOHWKHGLIIHUHQFHVEHWZHHQWKHRULJLQDODQGXSGDWHGYHUVLRQDUH
FKDUDFWHUL]HGDVQRWEHLQJ³VXEVWDQWLDO´WKHUHDUHVRPHGLIIHUHQFHVDQGWKHUHLVQRH[SODQDWLRQRIIHUHG
DVWRZK\WKHYHUVLRQFXUUHQWO\DFFHSWHGE\ERWK'2'DQGWKH)HGHUDO,QWHUDJHQF\&RPPLWWHHRQ




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

1RLVHDVEHLQJWKHSUHIHUUHGPRGHOZDVQRWXWLOL]HG)XUWKHUWKDWWKHVWDWHRIPRGHOLQJDQQR\DQFH
FXUYHVKDVDGYDQFHGEH\RQGHLWKHUWKHRULJLQDORU6KXOW]),&21FXUYH,PSRUWDQWO\WKH6FKXOW]
FXUYHKDVEHHQVXEVWDQWLDOO\UHYLVHGWRGLIIHUHQWLDWHDPRQJDQQR\DQFHUHVSRQVHVIURPGLIIHUHQWQRLVH
VRXUFHV7HFKQLFDOLQIRUPDWLRQUHJDUGLQJWKHXSGDWHLVSURYLGHGLQDVHSDUDWHFRPPHQWOHWWHUIURP
0U*DU\$+XQWHUDSURIHVVLRQDOFLYLOHQJLQHHUGDWHG1RYHPEHUDQGLQFRUSRUDWHGE\
UHIHUHQFH


,QVKRUWWKHXVHRID\HDUROGPRGHOWRFKDUDFWHUL]HDQQR\DQFHWRWKHFRPPXQLW\PHHWV
QHLWKHUWKHVWDQGDUGQHFHVVDU\IRUSURIHVVLRQDOLQWHJULW\XQGHU1(3$QRUWKHVWDQGDUGVQHFHVVDU\WR
PHHWWKH,QIRUPDWLRQ4XDOLW\$FW3XE/±RUWKH'HSDUWPHQWRI'HIHQVH¶VJXLGHOLQHVXQGHU
WKDW$FW

&RPSRQHQWVVKRXOGQRWGLVVHPLQDWHVXEVWDQWLYHLQIRUPDWLRQWKDWGRHVQRWPHHWDEDVLF
OHYHORITXDOLW\$QDGGLWLRQDOOHYHORITXDOLW\LVZDUUDQWHGLQWKRVHVLWXDWLRQVLQ
LQYROYLQJLQIOXHQWLDOVFLHQWLILFILQDQFLDORUVWDWLVWLFDOLQIRUPDWLRQ7KLVDGGLWLRQDO
OHYHORITXDOLW\IRULQIOXHQWLDOVFLHQWLILFILQDQFLDORUVWDWLVWLFDODQDO\WLFDOUHVXOWV
UHTXLUHVWKDWVXFKLQIRUPDWLRQEHFDSDEOHRIEHLQJVXEVWDQWLDOO\UHSURGXFHG

'HSDUWPHQWRI'HIHQVH,QIRUPDWLRQ4XDOLW\*XLGHOLQHVUHYLVHG7KHDQDO\VLVVKRXOGEHUHYLVHG
XVLQJWKHPRVWFXUUHQWFUHGLEOHPRGHOVDYDLODEOHDQGSUHVHQWHGIRUSXEOLFUHYLHZDQGFRPPHQWLQD
UHYLVHG($RUGUDIW(,6

 7KH ($ IDLOV WR H[SODLQ WKH RPLVVLRQ RI WKH $GYDQFHG $FRXVWLF 0RGHO LQ WKH DSSOLFDEOH
12,6(0$3DSSOLFDWLRQ


7KH$LUFUDIW1RLVH$QDO\VLVSURIIHUHGWRVXSSRUWWKH7)7($H[SODLQVWKDWWKH12,6(0$3
VXLWHRIQRLVHPRGHOVLQFOXGHVWKUHHPRGXOHVDQGVWDWHVWKDWRQO\WZRRIWKHPRGXOHVZHUHXVHGIRU
WKLVDQDO\VLV $SSHQGL[&1RLVH$QDO\VLVSS 7KH$GYDQFHG$FRXVWLF0RGHOZDVRPLWWHG
7KHUHLVQRH[SODQDWLRQRIZK\WKLVLVWKHFDVHOHDYLQJWKHUHDGHUWRJXHVVDWZKHWKHUWKLVWKLUG
FRPSRQHQWKDVUHOHYDQFHWRWKH7)7SURJUDPDW'0$UHYLVHG($RUGUDIW(,6VKRXOGH[SODLQWKLV
RPLVVLRQ


12,6(0$3¶VUHOLDELOLW\LQWHUPVRIDFWXDOLPSDFWVLVQRWDVVHVVHG


)LQDOO\WKH($SUHVHQWVQRLQIRUPDWLRQUHJDUGLQJ12,6(0$3¶VDFWXDOUHOLDELOLW\LQWHUPVRI
RQWKHJURXQGLPSDFWV7RRXUNQRZOHGJHQRWHVWLQJYLVDYLVDFWXDORSHUDWLRQDOGDWDKDVWDNHQSODFH
WRFRPSDUHDFWXDOLPSDFWVZLWK12,6(0$3SUHGLFWLRQV,IVXFKWHVWLQJKDVWDNHQSODFHZKHWKHUDW
'0RUHOVHZKHUHWKH$LU)RUFHVKRXOGLQFOXGHWKDWLQIRUPDWLRQLQDUHYLVHG($RUDGUDIW(,6


,QFUHDVHGQRLVHLPSDFWVWRUHVLGHQFHVLQDUHDVH[SRVHGWRD'1/RIEHWZHHQDQG'%DUH
QRWGLVFXVVHG

7KH5HYLVHG($QHJOHFWVWRDQDO\]HWKHLQFUHDVHGQRLVHLPSDFWVWRWKHUHVLGHQWVPRVWDIIHFWHG
E\WKHVHIOLJKWV:KLOHWKH($VWDWHVWKDW>D@UHDVH[SRVHGWRD'1/DERYHG%$DUHJHQHUDOO\QRW
FRQVLGHUHGVXLWDEOHIRUUHVLGHQWLDOXVHWKHFRQWRXUVVKRZIOLJKWVRYHUUHVLGHQWLDODUHDVLQWKLV]RQH




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

($DW)LJXUH <HWWKH($RIIHUVQRDQDO\VLVDERXWWKHLPSDFWRIWKHLQFUHDVHRIIOLJKWVRYHU
WKHVHUHVLGHQFHV7KLVLVDQRWKHUH[DPSOHRIZKHUHWKHVXSSOHPHQWDOPHWULFVDUHFULWLFDOWRDFFXUDWHO\
HYDOXDWHWKHIXOOLPSDFW(YHQLIWKHUHLVQRFKDQJHLQ'1/PHWULFVDQLQFUHDVHLQ1$PHWULFVZRXOG
KDYHDWUHPHQGRXVDGYHUVHLPSDFWRQTXDOLW\RIOLIHWKDWLVDOUHDG\FRPSURPLVHG7KH³KDUGORRN´
UHTXLUHGE\1(3$LQFOXGHVMXVWWKLVW\SHRIDQDO\VLV

7KHUHYLVHG($DOVRVWLOOIDLOVWRLGHQWLI\DSSURSULDWHPLWLJDWLRQPHDVXUHVDVQRWHGLQ
&RPPHQW/HWWHU,7KHG%]RQHLVDQDUHDZKLFKSDUWLFXODUO\FRPPDQGVDWWHQWLRQLQWHUPVRI
PLWLJDWLRQ7KH$LU)RUFHKDVWRWDOO\IDLOHGWRLGHQWLI\DQGDQDO\]HPLWLJDWLRQPHDVXUHV:KLOH
DGRSWLRQRIPLWLJDWLRQPHDVXUHVLVQRWDUHTXLUHPHQWRIWKHODZLGHQWLILFDWLRQDQGDQDO\VLVRIVXFK
PHDVXUHVLVSDUWRIWKHUHTXLUHGDQDO\VLV

,,, 7KH3XEOLF3URFHVVIRUWKH5HYLVHG($ZDV,QDGHTXDWH

7KH$LU)RUFH¶VSURFHVVIRUSXEOLFLQYROYHPHQWLQWKH5HYLVHG($KDVEHHQIODZHGIURP
WZRSHUVSHFWLYHV)LUVWDVGLVFXVVHGLQGHWDLOLQWKHVHFWLRQRQQRLVHLPSDFWVDERYHDQGLQ
VHYHUDOVHFWLRQVEHORZFULWLFDODQDO\VLVKDVHLWKHUQRWEHHQFRPSOHWHGRUKDVQRWEHHQVKDUHG
ZLWKWKHSXEOLF7KLVODFNRIGLVFORVXUHLQKLELWVDFRPSHWHQWFULWLTXHRIWKHDQDO\VLVXQGHUO\LQJ
WKH$LU)RUFH¶VFRQFOXVLRQUHJDUGLQJWKHW\SHRILPSDFWVZKLFKLVRIWKHZLGHVWFRQFHUQWRWKH
SXEOLF:HSRLQWHGWKLVRXWLQ&RPPHQW/HWWHU,VWDWLQJWKDW³WKHSXEOLFKDVDVRIWKLVGDWH
EHHQXQDEOHWRREWDLQWKHFRPSOHWHQRLVHDQDO\VLVXSRQZKLFKWKLV($LVEDVHG7KH1RLVH'DWD
&ROOHFWLRQ5HYLHZDQG9DOLGDWLRQ6WXG\ $&& UHIHUHQFHGLQWKHGUDIW($DVWKH
µ1RLVH6WXG\¶LVRQO\DFROOHFWLRQRIDLUFUDIWRSHUDWLRQVGDWDQHHGHGWRLQSXWDQRLVH
SUHGLFWLRQPRGHO0LVVLQJDUHWKHUHVXOWLQJ12,6(0$3SURILOHV,WLVQRWSRVVLEOHWR
FRPSUHKHQVLYHO\DQGDFFXUDWHO\FRPPHQWRQWKHQRLVHDQDO\VLVZKHQGRFXPHQWVFLWHGLQWKH
GUDIW($DUHPLVODEHOHGDQGLQFRPSOHWHDQGQRWDYDLODEOHRQDWLPHO\EDVLVWRWKHSXEOLF´
&RPPHQW/HWWHU,DW


7KHVDPHW\SHRIRPLVVLRQVDUHDVVRFLDWHGZLWKWKH5HYLVHG($DQGSUHVHQWDIRUPLGDEOH
EDUULHUWRFRPSHWHQWDVVHVVPHQWRQWKHSDUWRIWKHSXEOLFDQGRXWVLGHH[SHUWV)XUWKHUQR
H[SODQDWLRQLVJLYHQDVWRWKHRPLVVLRQRIWKHDYDLODELOLW\RIGRFXPHQWDWLRQRUWKHIDLOXUHWR
ILQDOL]HWKHGUDIWQRLVHDQDO\VLVUHSRUWSULRUWRWKHUHOHDVHRIWKHUHYLVHG($7KXVWKHSXEOLFLV
OHIWZLWKRXWWKHXQGHUO\LQJGDWDDQGDQDO\VLVWRSURYLGHDQLQGHSHQGHQWDQDO\VLVEXWZLWKWKH
NQRZOHGJHWKDWIRUH[DPSOHWKH³ULVNSURILOH´RIWKHDVVXPSWLRQIRUIOLJKWRSHUDWLRQVRWKHUWKDQ
9LVLWLQJ8QLWVLVYHU\KLJKDQGWKDWDQXPEHURIRWKHUFULWLFDODVVXPSWLRQVKDYHDPHGLXPWR
KLJKOLNHOLKRRGRIFKDQJLQJZKHQWKHDQDO\VLVLVILQDOL]HG VHH7DEOH/LVWRI$VVXPSWLRQV 


6HFRQGWKH$LU)RUFHVHHPLQJO\IRUJRWWKHOHVVRQRQHZRXOGKDYHWKRXJKWLWKDGOHDUQHG
IURPWKHRULJLQDO($ZKHQLWILUVWLJQRUHGWKHODUJHO\6SDQLVKVSHDNLQJQHLJKERUKRRGFORVHVWWR
'DYLV0RQWKDQ$)%2QHRIWKHUDWLRQDOHVIRUDQH[WHQVLRQRIWKHFRPPHQWSHULRGRQWKH
RULJLQDO($ZDVWKH$LU)RUFH¶VODWHWUDQVODWLRQRIWKH5HYLVHG($¶VH[HFXWLYHVXPPDU\LQWR
6SDQLVK<HWRGGO\WKH$LU)RUFHQHJOHFWHGWRSURYLGHDWUDQVODWLRQRIWKLV($¶VH[HFXWLYH
VXPPDU\DQGRQO\SURYLGHGDWUDQVODWHGFRS\RIWKHGUDIW)216,)XUWKHUWKH$LU)RUFHKDVQRW
UHDFKHGRXWLQDQ\RWKHUZD\WRUHVLGHQWVRIWKH-XOLD.HHQHQHLJKERUKRRG7KHUHVLGHQWVZLWK
NQRZQLQWHUHVWLQWKLVLVVXHQHYHUUHFHLYHGDSRVWFDUGRUDOHWWHULQIRUPLQJWKHPRIWKH




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

DYDLODELOLW\RIWKHUHYLVHG($QRUDFRS\RIWKH($LQHLWKHU(QJOLVKRU6SDQLVK,QGHHGLWLV
WHOOLQJWKDWLQWKH5HYLVHG($WKH$LU)RUFHJLYHVLWVHOIFUHGLWIRUVHQGLQJQRWLFHVWR
GLVSURSRUWLRQDWHO\DIIHFWHGQHLJKERUKRRGVUHJDUGLQJWKHSXEOLFVFRSLQJPHHWLQJVDQGWKHUHOHDVH
RIWKHRULJLQDO($EXWQRWIRUWKH5HYLVHG($ S 7KHUHVLGHQWVLQWKHVHQHLJKERUKRRGV
KDYHQRWORVWLQWHUHVWLQDFWLRQVWKDWDIIHFWWKHLUKHDOWKVDIHW\DQGZHOOEHLQJ

,9 7KH$QDO\VLVRI&XPXODWLYH(IIHFWV&RQWLQXHVWR%H0LVVLQJDQGRU,QDGHTXDWH

,Q&RPPHQW/HWWHU,RQWKHRULJLQDO($IRUWKH26%SURJUDPZHSRLQWHGRXWQXPHURXV
GHILFLHQFLHVLQWKHFXPXODWLYHLPSDFWVDQDO\VLVIRUSDVWSUHVHQWDQGUHDVRQDEO\IRUHVHHDEOHIXWXUH
DFWLRQV:HREVHUYHGWKDWWKH$LU)RUFHWKDWLWKDG³DSDUWLFXODUEXUGHQLQUHODWLRQVKLSWRWKHSDVWDQG
SUHVHQWDFWLYLWLHVXQGHUWDNHQLQ26%EHFDXVHWKH$LU)RUFHIDLOHGWRFRPSO\ZLWK1(3$DWWKHWLPH
VLJQLILFDQWRSHUDWLRQDODQGSURJUDPPDWLFFKDQJHVZHUHPDGHDQXPEHURI\HDUVDJR´&RPPHQW
/HWWHU,DW:HDOVRUHPLQGHGWKH$LU)RUFHWKDW³WKH&(4UHJXODWLRQVGRQRWMXVWUHTXLUHWKH
LGHQWLILFDWLRQRIDFWLRQVKDYLQJLPSDFWVRQWKHVDPHUHVRXUFHVWKH\UHTXLUHDQDO\VLVRIWKRVHLPSDFWV´
DQGQRWHGWKDWWKH($GLGQRWSURYLGHVXFKDQDO\VLV&RPPHQW/HWWHU,DW:HVWDWHGWKDW³WKH
$LU)RUFHQHHGVWRVXEVWDQWLDOO\UHZRUNWKHFXPXODWLYHHIIHFWVDQDO\VLV´DQGWKDWZKHQGRQH
DSSURSULDWHO\ZHEHOLHYHGWKHDQDO\VLVZRXOGLQIDFWWULJJHUDGHWHUPLQDWLRQRIVLJQLILFDQFHWKXV
UHTXLULQJSUHSDUDWLRQRIDQ(,6Id.:KHWKHUWKDWLVWKHFDVHUHPDLQVXQNQRZQRIFRXUVHEHFDXVHWKH
$LU)RUFHKDVIDLOHGWRSXEOLVKDQDGHTXDWHDQDO\VLVRIFXPXODWLYHHIIHFWV


,QUHJDUGVWRFXPXODWLYHLPSDFWVRISDVWDFWLRQVWKH$LU)RUFHLPSOLHVLQWKH5HYLVHG
($WKDWFRPPHQWDWRUVDUHVHHNLQJDQDO\VLVRIDLUFUDIWWKDWDUHQRORQJHUIO\LQJ S 7KDWLV
QRWFRUUHFW:KDWZHDFWXDOO\VWDWHGDQGVWLOOVWDQGE\LVWKDWWKH$LU)RUFHPXVWDQDO\]H26%
DFWLYLWLHVIURPWKURXJKWKHSUHVHQWLQWZRZD\VL WRWKHH[WHQWWKDWDLUFUDIWIO\LQJQRZ
ZHUHQRWEHLQJXWLOL]HGLQWKH26%SURJUDPDVRIWKDWDQDO\VLVPXVWQRZEHSURYLGHGDV
SDUWRIWKHFXPXODWLYHHIIHFWVRISDVWDFWLRQVDVDSSURSULDWHDQGSUHVHQWDFWLRQVLL WRWKHH[WHQW
WKDWDLUFUDIWQRWIO\LQJQRZZHUHDWVRPHSRLQWEHWZHHQDQGWKHSUHVHQWXWLOL]HGLQWKH26%
SURJUDPWKH$LU)RUFHVKRXOGGHWHUPLQHZKHWKHUWKRVHWKHLPSDFWVRIWKRVHDLUFUDIWDUHWKHVDPH
RUYHU\VLPLODUWRDLUFUDIWQRZEHLQJSURSRVHGWREHDGGHGWRWKH26%SURJUDPDQGLIVR
GHWHUPLQHZKHWKHUDQDO\VLVRIWKRVHLPSDFWVZRXOGEHDXVHIXODGGLWLRQWRWKHDQDO\VLVIRUWKH
GHFLVLRQPDNHUDQGWKHSXEOLF

)HGHUDOFRXUWVKDYHPDGHLWFOHDUWKDWDPHUHFDWDORJXLQJRIDFWLRQVGRHVQRWHTXDWHWR
FXPXODWLYHHIIHFWVDQDO\VLVCenter for Biological Diversity v. National Highway Traffic Safety
Administration)G WK&LU Muckleshoot Indian Tribe v. US Forest service
)G  )XUWKHUWKHVHUHTXLUHPHQWVDSSO\WRHQYLURQPHQWDODVVHVVPHQWVDV
ZHOODV(,6¶VKern v. U.S. Bureau of Land Management)G WK&LU 




,WLVDOVRLPSRUWDQWWRUHFRJQL]HWKDWXQOLNHWKHRULJLQDO($ZKLFKRQO\DGGUHVVHG26%WKH
5HYLVHG($QRZLQFOXGHV26%0XOWLVHUYLFH2SHUDWLRQVDQG)RUHLJQ0LOLWDU\2SHUDWLRQV26%
ZDVODVWDQDO\]HGXQGHU1(3$LQKRZHYHUWKHRWKHUWZRRSHUDWLRQVWKRXJKRQJRLQJIRU
VRPH\HDUVKDYHQHYHUEHHQVXEMHFWHGWRWKH1(3$DQDO\VLVWKDWWKHODZUHTXLUHV7KHUHIRUHWKH
DQDO\VLVRIWKRVH2SHUDWLRQVVKRXOGLQFOXGHDQH[KDXVWLYHDQDO\VLVRIWKHLULPSDFWVVLQFHWKHLU
FRPPHQFHPHQW




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI



8QIRUWXQDWHO\LQWKH5HYLVHG($DQ\DQDO\VLVRIFXPXODWLYHHIIHFWVUHODWHGWRSUHVHQW
DQGUHDVRQDEO\IXWXUHDFWLRQVUHPDLQVPLVVLQJLQDFWLRQ7KH5HYLVHG($FRQWLQXHVWRPHUHO\
LGHQWLI\DFWLRQVZLWKRXWSURYLGLQJWKHDQDO\VLVRIWKHV\QHUJLVWLFHIIHFWVRIWKRVHDFWLRQV
FRPELQHGZLWKWKH7)7SURJUDP,QGHHGZLWKWKHYHU\PLQRUDGGLWLRQRIWKHPHQWLRQRIDLU
VKRZVWKHDQDO\VLVLVHVVHQWLDOO\XQFKDQJHGIURPWKHRULJLQDO($1HLWKHUWKHUHDGHUQRUWKH
GHFLVLRQPDNHUDUHDQ\EHWWHULQIRUPHGDERXWWKHFXPXODWLYHHIIHFWVRIWKHIOLJKWVFRYHUHGXQGHU
WKH7)7SURJUDPRWKHUGDLO\IOLJKWRSHUDWLRQV&%3DQG7,$IOLJKWVHWFWKDQWKH\ZHUHEHIRUH
UHDGLQJWKH5HYLVHG($,QGHHGLQ6HFWLRQ³&XPXODWLYH(IIHFWV$QDO\VLV´WKHVWDWHPHQWLV
PDGHWKDWRYHUODSVRIXVHRIPLOLWDU\DLUVSDFH³KDVQRWUHVXOWHGLQFXPXODWLYHLPSDFWV´ S 
7KLVVXJJHVWVWKDWWKHZULWHUPD\EHOLHYHWKDWFXPXODWLYHHIIHFWVUHODWHGWRQRLVHRQO\RFFXULI
WKHUHDUHVHYHUDOIOLJKWVLQWKHYLFLQLW\RIWKHVDPHDLUVSDFHDWWKHVDPHWLPH7RWKHFRQWUDU\
QRLVHLQWUXVLRQVZKDWHYHUWKHFDXVHRIRULJLQFDQKDYHFXPXODWLYHHIIHFWVRQKXPDQEHLQJV
WKURXJKH[SRVXUHWRVLQJOHQRLVHHYHQWVRYHUDSHULRGRIWLPH$VGLVFXVVHGLQWKHQH[WVHFWLRQD
FUHGLEOHDVVHVVPHQWRIWKHKHDOWKHIIHFWVRIQRLVHZRXOGVKHGOLJKWRQWKHWUXHQDWXUHRIWKH
FXPXODWLYHHIIHFWVRIWKH7)7SURJUDPLQFRPELQDWLRQZLWKRWKHUQRLVH

9
7KH5HYLVHG($,QH[SOLFDEO\&RQWLQXHVWR,JQRUH+HDOWK,PSDFWV

1(3$UHTXLUHVIHGHUDODJHQFLHVWRDVVHVVWKHSRWHQWLDOLPSDFWVRIWKHLUSURSRVHGDFWLRQV
)HGHUDOFRXUWVDUHGHIHUHQWLDOWRDJHQFLHV¶DQDO\VHVLQDUHDVRIWKHLUH[SHUWLVHSURYLGHGWKDW
DJHQFLHVLQVXUHSURIHVVLRQDOLQWHJULW\LQFOXGLQJVFLHQWLILFLQWHJULW\RIWKHGLVFXVVLRQDQG
DQDO\VHVHYHQZKHQWKHUHLVVFLHQWLILFGLVDJUHHPHQW$JHQFLHVDUHIUHHWRUHMHFWFULWLFDO
FRPPHQWVRQWKHLUDQDO\VLVVRORQJDVFUHGLEOHRSSRVLQJYLHZVDUHLGHQWLILHGDQGDQDJHQF\
H[SODLQVZK\FRPPHQWVGRQRWZDUUDQWIXUWKHUDJHQF\UHVSRQVH³FLWLQJWKHVRXUFHVDXWKRULWLHV
RUUHDVRQVZKLFKVXSSRUWWKHDJHQF\¶VSRVLWLRQ´&)5see alsoCommittee for
Nuclear Responsibility v. Seaborg)G '&&LU 


:KDWDQDJHQF\LVQRWIUHHWRGRLVVLPSO\LJQRUHDQHQWLUHFDWHJRU\RILPSDFWVZLWKQR
H[SODQDWLRQ,Q&RPPHQW/HWWHU,ZHDGGUHVVHGLQVRPHGHWDLOWKH$LU)RUFH¶VIDLOXUHWRDGGUHVV
KHDOWKLPSDFWVRIWKHFXUUHQWDQGSURSRVHGIOLJKWVXQGHUWKH26%QRZWKH7)7SURJUDP
&RPPHQW/HWWHU,DW%URDGO\VSHDNLQJZHLGHQWLILHGWZRW\SHVRIKHDOWKLPSDFWV)LUVWZH
GLVFXVVHGWKH³FRQVLGHUDEOHERG\RISURIHVVLRQDOOLWHUDWXUHRQWKHKHDOWKLPSDFWVRIQRLVH´FLWHG
FXUUHQWZRUNGRQHRQWKLVLVVXHDQGSRLQWHGWROLWHUDWXUHRQWKHVXEMHFW6HFRQGO\ZHUDLVHGRXU
FRQFHUQVUHJDUGLQJEODFNFDUERQGHSRVLWVIRXQGRYHUKRPHVZLWKLQWKHIOLJKWSDWWHUQDQG
HSLGHPLRORJLFDOUHVHDUFKOLQNLQJXOWUDILQHSDUWLFOHVFRQWDLQHGLQMHWIXHOZLWKDGYHUVHKXPDQ
KHDOWKLPSDFWVId. DW


,QUHJDUGVWRWKHKHDOWKLPSDFWVRIQRLVHIRXUGD\VDIWHU&RPPHQW/HWWHU,ZDVVXEPLWWHG
+DUYDUG6FKRRORI3XEOLF+HDOWKDQG%RVWRQ8QLYHUVLW\6FKRRORISXEOLFKHDOWKUHOHDVHGDVWXG\
DQDO\]LQJQRLVHLPSDFWVIURPDLUSRUWVLQWKH8QLWHG6WDWHVDQGXWLOL]LQJGDWDIRUDSSUR[LPDWHO\VL[
PLOOLRQVWXG\SDUWLFLSDQWV1RLVHOHYHOVZHUHHVWLPDWHG³DWWKHFHQWURLGRIHDFKFHQVXVEORFN
VXUURXQGLQJHDFKRIWKHDLUSRUWVRXWWRDPLQLPXPRIG%´7KHVWXG\³IRXQGDVWDWLVWLFDOO\
VLJQLILFDQWDVVRFLDWLRQEHWZHHQH[SRVXUHWRDLUFUDIWQRLVHDQGULVNRIKRVSLWDOL]DWLRQIRUFDUGLRYDVFXODU
GLVHDVHVDPRQJROGHUSHRSOHOLYLQJQHDUDLUSRUWV7KLVUHODWLRQUHPDLQHGDIWHUFRQWUROOLQJIRU




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

LQGLYLGXDOGDWD]LSFRGHOHYHOVRFLRHFRQRPLFVWDWXVDQGGHPRJUDSKLFVDLUSROOXWLRQDQGURDGZD\
SUR[LPLW\YDULDEOHV´&RUUHLD$QGUHZ:3HWHUV-XHQHWWH//HY\-RQDWKDQ0HOO\6WHYHQ
'RPLQLFL)UDQFHVFD³5HVLGHQWLDO([SRVXUHWR$LUFUDIW1RLVHDQG+RVSLWDO$GPLVVLRQVIRU
&DUGLRYDVFXODU'LVHDVHV0XOWLDLUSRUW5HWURVSHFWLYH6WXG\´%0-IDYDLODEOHDW
KWWSZZZEPMFRPFRQWHQWEPMI ODVWDFFHVVHG $VWXG\RILQGLYLGXDOVOLYLQJ
LQWKHYLFLQLW\RI+HDWKURZ$LUSRUWLQ/RQGRQUHDFKHGVLPLODUFRQFOXVLRQVDWDERXWWKHVDPHWLPHDV
WKH$PHULFDQVWXG\+DQVHOO$QQD%ODQJLDUGR0DUWD)RUWXQDWR/HD)ORXG6DUDK.HHVGH+RRJK
)UHFKW'DQLHOD*KRVK5HEHFFD/DV]OR+HOJD3HDUVRQ&ODUH%HDOH/LQGD%HHYHUV6HDQ
*XOOLYHU-RKQ%HVW1LFN\5LFKDUGVRQ6\OYLD(OOLRWW3DXO³$LUFUDIWQRLVHDQGFDUGLRYDVFXODU
GLVHDVHQHDU+HDWKURZDLUSRUWLQ/RQGRQVPDOODUHDVWXG\´%0-8IDYDLODEOHDW
KWWSZZZEPMFRPFRQWHQWEPMI ODVWDFFHVVHG 


7KH5HYLVHG($GRHVFKDUDFWHUL]H³KHDOWKLVVXHVUHODWLYHWRQRLVHDQGVWUHVV´DVRQHRI
WKHPRVWIUHTXHQWO\FLWHGFRQFHUQVLQFRPPHQWVOHWWHUVRQWKHRULJLQDO($,QGHHGRILPSDFW
LVVXHVUDLVHGLWZDVWKHIRXUWKPRVWFRPPRQRIILIWHHQLVVXHVLGHQWLILHG VHH7DEOH <HWWKH
UHVSRQVHWRWKLVVLJQLILFDQWLVVXHZDVVWXQQLQJO\XQGHUZKHOPLQJ,QWKHWDEOHVXPPDUL]LQJ
UHVSRQVHVWRFRPPHQWVKHDOWKLPSDFWVDUHOXPSHGWRJHWKHUZLWKVDIHW\ULVNVDQGQHYHUDGGUHVVHG
VHSDUDWHO\ 7DEOH ,Q7DEOHVXPPDUL]LQJLPSDFWVKHDOWKLVQRWHYHQOLVWHGDOWKRXJK
LPSDFWVUHFHLYLQJOHVVDWWHQWLRQE\WKHDIIHFWHGSXEOLFDUHLGHQWLILHG7KHUHDUHIRXUVHQWHQFHV
UHJDUGLQJLPSDFWVRIQRLVHLQWKHERG\RIWKH5HYLVHG($ S QRQHRIZKLFKDUHVSHFLILFWR
LPSDFWVRI7)7IOLJKWVRYHU7XFVRQDQGRQHZKLFKLVDJHQHUDOVWDWHPHQWUHJDUGLQJ$LU)RUFH
QRLVHSROLF\ S 7KHRQO\RWKHUPHQWLRQRIKHDOWKDWDOOLQWKH($LVLQDQLQWURGXFWRU\
FODXVHOHDGLQJWRDGLVFXVVLRQRIVDIHW\DVLQ³+HDOWKDQGVDIHW\ULVNV´EXWZLWKQRGLVFXVVLRQRI
KHDOWKHIIHFWV$QGLQGHHGKHDOWKLPSDFWVDUHQRWHYHQPHQWLRQHGLQWKHVHFWLRQRQFXPXODWLYH
HIIHFWV


7KH5HYLVHG($¶VUHVSRQVHWRWKHFRQFHUQVDERXWSDUWLFXODWHPDWWHULVHTXDOO\
XQVDWLVIDFWRU\7KHRQO\PHQWLRQRIWKLVW\SHRIFRPPHQWDWDOOLVLQ7DEOHVXPPDUL]LQJ
UHVSRQVHVLQZKLFKLWLVVWDWHGWKDW³'0$)%ZLOOWDNHLQWRFRQVLGHUDWLRQFRPSODLQWVDERXW
EODFNSDUWLFXODWHPDWWHUDFFXPXODWLQJLQKRPH$&ILOWHUV´7KH$LU)RUFHIDLOVWRH[SODLQKRZLW
ZLOOWDNHWKHVHFRPSODLQWVLQWRDFFRXQWOHWDORQHGLVFXVVWKHQDWXUHDQGLPSDFWVRIWKHSDUWLFXODWH
PDWWHU$QG&RPPHQW/HWWHU,GLGQRWUHIHUWRDLUFRQGLWLRQLQJILOWHUVEXWUDWKHULOOQHVVHV
SRWHQWLDOO\UHODWHGWRWKHSDUWLFXODWHV


7KHVHSDOWU\UHVSRQVHVXWWHUO\IDLOWRHYHQDFNQRZOHGJHWKHVXEVWDQWLYHFRPPHQWVPDGH
UHJDUGLQJWKLVLVVXHOHWDORQHWRWDNHWKHUHTXLUHG³KDUGORRN´DWWKHSRWHQWLDOLPSDFWV7KH$LU
)RUFHQHHGVWRWDNHWKLVLVVXHVHULRXVO\DQGSURIIHUDQLQWHOOLJHQWUHVSRQVH7KH'HSDUWPHQWRI
'HIHQVHORQJDJRUHFRJQL]HGWKDWWKHKHDOWKHIIHFWVERWKWKHSK\VLRORJLFDOHIIHFWVDQG
SV\FKRORJLFDOHIIHFWV H[FOXGLQJGLUHFWHIIHFWVRQKHDULQJ ZHUHLPSRUWDQWLVVXHVLQUHODWLRQVKLS
WRRYHUIOLJKWVDQGQRLVH:KLOHHDUOLHUUHSRUWVQRWHGWKDWIRUH[DPSOH³¶>W@KHUHVXOWVRIHDUO\
VWXGLHVFRQGXFWHGLQWKH8QLWHG6WDWHVSULPDULO\FRQFHQWUDWLQJRQFDUGLRYDVFXODUUHVSRQVHWR
QRLVHKDYHEHHQFRQWUDGLFWRU\´'2'¶VSupplemental Metrics, GLVFXVVHGDERYH UHFRJQL]HG
VRPHSURJUHVVLQXQGHUVWDQGLQJWKHKHDOWKHIIHFWVRIQRLVHDQGQRWHGWKDWPRUHUHVHDUFKZDV
QHHGHGSupplemental Metrics,SS. 7KH$LU)RUFHKDVDQREOLJDWLRQXQGHU1(3$WR
NHHSLWVHOILQIRUPHGRIWKHODWHVWUHVHDUFKUHVXOWVLQFOXGLQJEXWQRWOLPLWHGWRWKHUHFHQWUHSRUWV




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

LGHQWLILHGLQWKLVOHWWHU&)5 D ³>*@HQHUDOVWDWHPHQWVDERXWSRVVLEOHHIIHFWVDQG
VRPHULVNGRQRWFRQVWLWXWHDKDUGORRNDEVHQWDMXVWLILFDWLRQUHJDUGLQJZK\PRUHGHILQLWLYH
LQIRUPDWLRQFRXOGQRWEHSURYLGHG´League of Wilderness Defenders-Blue Mountains
Biodiversity Project v. U.S. Forest Service)G WK&LU FLWLQJOr. Natural
Res. Council Fund v. Brong)G WK&LU  LQWHUQDOTXRWDWLRQPDUNV
RPLWWHG 

9, 7KH5HYLVHG($6WLOO'RHV1RW$GHTXDWHO\$GGUHVV,PSDFWVWR&KLOGUHQ
,Q&RPPHQW/HWWHU,ZHSRLQWHGRXWWKHIDFWWKDWWKH($IDLOHGWRLQFOXGHDQDVVHVVPHQWRQ
FKLOGUHQDVUHTXLUHGE\([HFXWLYH2UGHU 3URWHFWLRQRI&KLOGUHQ 7KH(2UHTXLUHVDQ
DVVHVVPHQWRI³KHDWKULVNVDQGVDIHW\ULVNVWKDWPD\GLVSURSRUWLRQDWHO\DIIHFWFKLOGUHQ´&RPPHQW
/HWWHUDW7KHUHYLVHG($SXUSRUWVWRDGGUHVVWKLVFRPPHQWEXWGRHVVRLQDYHU\FXUVRU\IDVKLRQ
)RUH[DPSOH6HFWLRQLVHQWLWOHG³3URWHFWLRQRI&KLOGUHQ´DQGUHIHUHQFHV(2EXWWKHEXON
RIWKHSDUDJUDSKVLPSO\GLVFXVVHGWKH(2UHTXLUHPHQWVDQGWKHUHDVRQLWZDVLVVXHG7KHVROH
³DQDO\VLV´LQFOXGHGLQWKLVVHFWLRQLVWKHDVVHUWLRQWKDW³6FKRROVDQGGD\FDUHFHQWHUVLQWKHUHJLRQ
ZHUHLQYHVWLJDWHGDQGLWZDVGHWHUPLQHGWKDWQRVFKRROVDQGRQHGD\FDUHFHQWHUOLFHQVHGIRUXSWR
FKLOGUHQDUHORFDWHGZLWKWKHFXUUHQWG%$'1/FRQWRXU´5HYLVHG($6HFWLRQS7KLV
DVVHVVPHQWKRZHYHUIDOOVIDUVKRUWRIZKDWLVUHTXLUHGXQGHU(2
7KHLPSDFWRIQRLVHRQWKHFRJQLWLYHGHYHORSPHQWRIFKLOGUHQKDVEHHQUHFRJQL]HGLQWKH
VFLHQWLILFOLWHUDWXUH)RUH[DPSOHDVWXG\E\WKH:RUOG+HDOWK2UJDQL]DWLRQDGGUHVVHGDWOHQJWK
WKHDGYHUVHLPSDFWWKDWDLUSRUWQRLVHLQSDUWLFXODUKDVRQWKHFRJQLWLYHGHYHORSPHQWRIFKLOGUHQSee
"%XUGHQRIGLVHDVHIURPHQYLURQPHQWDOQRLVH4XDQWLILFDWLRQRIKHDOWK\OLIH\HDUVORVWLQ(XURSHSS
 H[FHUSWVDWWDFKHGDV([KLELW  ³:+26WXG\´ $V(3$KDVDGYLVHGLQDPHPRUDQGXP
UHJDUGLQJ³$GGUHVVLQJ&KLOGUHQ¶V+HDOWKWKURXJK5HYLHZV&RQGXFWHG3XUVXDQWWRWKH1DWLRQDO
(QYLURQPHQWDO3ROLF\$FWDQG6HFWLRQRIWKH&OHDQ$LU$FW´1(3$GRFXPHQWVLQFOXGLQJ
HQYLURQPHQWDODVVHVVPHQWVVKRXOGFRQVLGHUWKHLPSDFWWKDWQRLVHFDQKDYHRQFKLOGUHQ¶VKHDOWKDQG
OHDUQLQJHVSHFLDOO\ZKHQLWRFFXUVQHDUKRPHVVFKRROVDQGGD\FDUHFHQWHUV DYDLODEOHDW
KWWSZZZHSDJRYFRPSOLDQFHUHVRXUFHVSROLFLHVQHSD1(3$&KLOGUHQ V+HDOWK0HPR$XJXVW
SGIODVWDFFHVVHG (3$DGYLVHVWKDWQRLVHFDQLPSDFWFKLOGUHQ¶VOHDUQLQJDQG
VWUHVVHVWKDWZKHQHYDOXDWLQJPLOLWDU\EDVHVRUWUDLQLQJDJHQFLHVQHHGWRFRQVLGHUWKHLPSDFWWKDWDQ
LQFUHDVHLQQRLVHZLOOXSRQUHVLGHQFHVVFKRROVRUFKLOGFDUHIDFLOLWLHVId.
$VZHSRLQWHGRXWLQ&RPPHQW/HWWHU,WKHUHDUHVHYHUDOVFKRROVZLWKLQWKHIOLJKWSDWWHUQRI
'DYLV0RQWKDQDQGRQHRIWKHPWKH*ULIILQ)RXQGDWLRQ&KDUWHU6FKRRO HOHPHQWDU\DQGPLGGOH
VFKRRO DSSHDUVWREHEDUHO\RXWVLGHWKHG%QRLVHFRQWRXU*ULIILQKDVDQHQUROOPHQWRI
DSSUR[LPDWHO\VWXGHQWVDQGDOVRLQFOXGHVDGD\FDUHIDFLOLW\2WKHUQHDUE\VFKRROVZKLOHQRW
QHFHVVDULO\DVFORVHWRWKHG/IOLJKWFRQWRXUDUHQRQHWKHOHVVFORVHHQRXJKWREHLPSDFWHGE\WKH
LQFUHDVHGQRLVHDIDFWWKDWZRXOGOLNHO\EHHVWDEOLVKHGLIDPRUHFRPSUHKHQVLYHQRLVHDQDO\VLVWKDW


1RWDEO\*ULIILQ6FKRROLVORFDWHGLQWKHYHU\VDPHVKRSSLQJFHQWHUWKDWZDVWKHVLWHRID
FUDVKRID'DYLV0RQWKDQMHWKWWSZZZWXFVRQILUHIRXQGDWLRQFRPZS
FRQWHQWXSORDGV)RRG*LDQW'LDVWHUSGI





&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

LQFOXGHGWKHVXSSOHPHQWDOPHWULFVUHFRPPHQGHGE\'2'ZHUHXQGHUWNHQ$VQRWHGDERYHWKH
DQDO\VLVVKRXOGLQFOXGHPHWULFVWKDWDUHVSHFLILFWRFODVVURRPQRLVH)RUVFKRROV DVIRUVRPXFKHOVH 
WKHVHVXSSOHPHQWDOPHWULFVDUHIDUPRUHLPSRUWDQWXVHIXODQGUHYHDOLQJWKDQWKH'1/PHWULF

)LQDOO\WKHQRLVHLPSDFWVXSRQFKLOGUHQDUHQRWOLPLWHGWRQRLVHH[SHULHQFHGLQWKHVFKRRORU
GD\FDUHVHWWLQJ7KHLPSDFWRQFKLOGUHQOLYLQJZLWKLQWKHIOLJKWSDWWHUQPXVWDOVREHWDNHQLQWR
DFFRXQW0XFKRIWKHQRLVHFRQWRXUH[WHQGVRYHUUHVLGHQWLDOQHLJKERUKRRGV$FFRUGLQJWRWKHUHYLVHG
($XSWRVLQJOHIDPLO\UHVLGHQFHVDQGPXOWLIDPLO\UHVLGHQFHVDUHZLWKLQWKHG%$'1/
FRQWRXUDORQH&KLOGUHQOLYLQJLQWKRVHUHVLGHQFHVZLOOEHDGYHUVHO\LPSDFWHGE\WKHQRLVHDQGWKH$LU
)RUFHKDVDQREOLJDWLRQXQGHU1(3$DQG(2WRXQGHUWDNHDPHDQLQJIXOHYDOXDWLRQRIWKH
QDWXUHDQGH[WHQWRIWKRVHLPSDFWV1RULVWKHLPSDFWOLPLWHGWRFKLOGUHQZLWKLQWKHG%$'1/
FRQWRXU,PSDFWVWRKHDOWKDUHH[SHULHQFHGDWORZHUOHYHOVDVZHOO7KH:+2VWXG\IRXQGWKDWOHYHOV
DVORZDVG%FRXOGGLVWXUEVOHHSDQGUHVXOWLQGRFXPHQWHGKHDOWKLPSDFWVSee :+26WXG\7DEOH
1RFWXUQDO1RLVH%HFDXVHWKHUHYLVHG($IDLOVWRHYHQDGGUHVVWKHVHSRWHQWLDOKHDOWKLPSDFWVRQ
FKLOGUHQOLYLQJZLWKLQWKHIOLJKWSDWWHUQLWIDLOVWRFRPSO\ZLWK(2DQG1(3$

9,, 7KH3XEOLF6DIHW\$QDO\VLV&RQWLQXHVWREH,QDGHTXDWH
&RPPHQW/HWWHU,UDLVHGWKUHHLVVXHVZLWKUHVSHFWWRWKHSXEOLFVDIHW\DQDO\VLV)LUVWZH
REMHFWHGWRWKHIDFWWKDWWKHVDIHW\DQDO\VLVIDLOHGWRIXOO\HYDOXDWHDOOSRWHQWLDODLUFUDIWWKDWPD\EH
SDUWLFLSDWLQJLQ26%7KDWUHPDLQVWUXHLQWKH5HYLVHG($(YHQWKRXJKWKHVFRSHRIWKHDQDO\VLV
KDVH[SDQGHGWRLQFOXGHSURJUDPVLQDGGLWLRQWR26%DQGWKH5HYLVHG($DFNQRZOHGJHVWKDWRYHU
WKHSDVWVHYHQ\HDUVGLIIHUHQWDLUFUDIWKDYHEHHQXVHGLQ7)7 VHH5HYLVHG($7DEOHS 
WKHSXEOLFVDIHW\DQDO\VLVRQO\FRQVLGHUVWKHULVNIDFWRUVRIDLUFUDIW7KH$LU)RUFHRIIHUVQR
H[SODQDWLRQIRUZK\LWGLGQRWLQFOXGHDOOSRWHQWLDODLUFUDIWDQGLQIDFWWKHUHLVQROHJLWLPDWHUHDVRQ
QRWWR0RUHRYHUDOWKRXJKWKH5HYLVHG($DFNQRZOHGJHVWKHUHFHQWGHFLVLRQWREHGGRZQ)$
DLUFUDIWDW/XNH$LU)RUFH%DVHLWIDLOVWRHYHQFRQVLGHUOHWDORQHDGGUHVVWKHSRVVLEOHLQFOXVLRQRIWKH
)$LQWKH7)7RSHUDWLRQVHYHQWKRXJKVXFKSDUWLFLSDWLRQLVUHDVRQDEO\IRUHVHHDEOH

7KHVHFRQGFRQFHUQUDLVHGLQ&RPPHQW/HWWHU,ZDVWKHQDUURZVFRSHRIWKHVDIHW\DQDO\VLV
%\OLPLWLQJWKHDQDO\VLVWR&ODVV$PLVKDSVWKH$LU)RUFHFRQWLQXHVWRXQGHUVWDWHWKHULVNWKDWWKH
SURSRVHGDFWLRQSUHVHQWVWRWKHSXEOLF:HFRQWLQXHWREHOLHYHWKHVDIHW\DQDO\VLVLVLQDGHTXDWHDQG
GHOLEHUDWHO\PLVOHDGLQJ

)LQDOO\WKHWKLUGFRQFHUQZDVWKHIDLOXUHRQWKHSDUWRIWKH$LU)RUFHWRDFNQRZOHGJHWKHULVNV
SUHVHQWHGE\SLORWVXQIDPLOLDUZLWKWKH7XFVRQDLUVSDFH,QLWVUHVSRQVHWRFRPPHQWVWKH$LU)RUFH
DSSHDUVWRPLVXQGHUVWDQGRUPLVFRQVWUXHRXUHDUOLHUFRPPHQW2XUFRQFHUQZDVQRWWKDWWKHYLVLWLQJ
SLORWVZHUHQRWSURSHUO\WUDLQHG2XUFRPPHQWEDVHGRQILUVWKDQGH[SHULHQFHRIDIRUPHUDLUWUDIILF
FRQWUROOHUZDVWKDWHYHQH[SHULHQFHGSLORWVKDYHWRDGMXVWWRWKHXQLTXHUHTXLUHPHQWVRI'0DQG
7XFVRQJHRJUDSK\$V&RPPHQW/HWWHU,H[SODLQHG

+RZHYHUZKDWWKH($IDLOVWRDFNQRZOHGJHLVWKDWRYHUWKH\HDUVWKHSUDFWLFDO
H[SHULHQFHZLWK26%SLORWVKDVUHYHDOHGWKDWHYHQDIWHUWKHVHORFDODUHDEULHILQJV
WKHUHLVDQLQLWLDODGMXVWPHQWSHULRGDWWKHEHJLQQLQJRIHDFKWUDLQLQJZHHNZKHUHSLORW
HUURUVDUHPXFKPRUHSUHYDOHQW)RUH[DPSOHDQRFFDVLRQDOHUURUPDGHE\YLVLWLQJ




&RPPHQW/HWWHUUH5HYLVHG($



1RYHPEHU
3DJHRI

SLORWVLVWKHPLVWDNHWRWXUQLPPHGLDWHO\DIWHUWDNHRIIDQGQRWIO\DVWUDLJKWRXWFRXUVH
DVUHTXLUHGRIWHQULVNLQJDQLQDLUFROOLVLRQZLWKDQRWKHUUHFHQWO\GHSDUWHGDLUFUDIW
WUDYHOLQJRQDSDUDOOHOGHSDUWXUHURXWHRIIRI7865H\QROGV'HFO$QRWKHU
UHSHDWHGSUREOHPDUHDDUHUHFRYHULHVLQVWUXFWHGWRIO\WKH'DYLVUHFRYHU\HUURQHRXVO\
IO\LQJRIIWKHUDGLDOVRI'0WDFDQDQGQRW7XV9RUWDFId DW$OVRSUHYDOHQWDUH
DLUFUDIWGHVFHQGLQJHDUOLHUWKDQLQVWUXFWHGRQWKLVUHFRYHU\Id. DW7KHVHPLVWDNHV
SURYLGHDJUHDWHUSRWHQWLDOIRUORVVRIVHSDUDWLRQSDUWLFXODUO\FORVHULQWRWKH7XFVRQ
DLUSRUWZKHUHGXHWRWKHDOUHDG\FORVHSUR[LPLW\RIWKHDLUSRUWVVWULFWDGKHUHQFHWR
SURFHGXUHVDQGLQVWUXFWLRQVDUHQHHGHGId.DW6XFKFROOLVLRQVKDYHIRUWXQDWHO\
EHHQDYRLGHGLQWKHSDVWEHFDXVHRIWKHYLJLODQFHRIWKH7UDFRQDLUWUDIILFFRQWUROOHUV
EXWLWLVDUHFXUULQJSUREOHPWKDWZLOORQO\EHH[DFHUEDWHGE\DQH[SDQVLRQRIWKH
SURJUDPId.DW

&RPPHQW/HWWHU,DWS7KXVEHFDXVHLWPLVXQGHUVWRRGRUPLVFRQVWUXHGWKHRULJLQDOFRPPHQWWKH
5HYLVHG($IDLOVWRDGGUHVVWKLVFRQFHUQDQGWKHVDIHW\DQDO\VLVUHPDLQVLQDGHTXDWHLQWKLVUHJDUGDV
ZHOO


$OORIWKHVHVDIHW\LVVXHVVKRXOGEHIXOO\DGGUHVVHGLQHLWKHUD5HYLVHG($RUDQ(,6

9,,, 7KH(QYLURQPHQWDO-XVWLFH$QDO\VLV$OVR5HPDLQV,QDGHTXDWH
&RPPHQW/HWWHU,DGGUHVVHGDWOHQJWKWKHLQDGHTXDFLHVRIWKHHQYLURQPHQWDOMXVWLFHDQDO\VLVLQ
WKHRULJLQDO($2XUFRPPHQWVWRRNLVVXHZLWKWKH$LU)RUFH¶VDVVHUWLRQWKDWLWKDGUHDFKHGRXWWRWKH
DIIHFWHGFRPPXQLWLHV:HSRLQWHGRXWWKDWWKLVDVVHUWLRQZDVGHPRQVWUDEO\IDOVHDQGWKDWLQIDFWWKH
RXWUHDFKKDGEHHQPLQLPDODQGXQWLPHO\&RPPHQW/HWWHU,DWSS7KH5HYLVHG($GRHVQRW
FRUUHFWWKLVPLVVWDWHPHQWEXWUDWKHUVLPSO\UHSHDWVLW5HYLVHG($DW0RUHRYHUWKHUHZDV
QRHIIRUWRQWKHSDUWRIWKH$LU)RUFHWRUHDFKRXWWRWKHDIIHFWHGFRPPXQLWLHVLQFRQQHFWLRQZLWKWKH
5HYLVHG($1RIOLHUVRUSRVWFDUGVDGYLVLQJRIWKHUHOHDVHRIWKH5HYLVHG($ZHUHGLUHFWHGWRWKH
-XOLD.HHQQHLJKERUKRRG²WKHQHLJKERUKRRGPRVWGLUHFWO\DIIHFWHG5DWKHUWKH$LU)RUFHUHOLHG
DOPRVWH[FOXVLYHO\RQLQWHUQHWQRWLILFDWLRQVDQGWKH'0ZHEVLWHHYHQWKRXJKORZLQFRPHPLQRULW\
FRPPXQLWLHVDUHOHVVOLNHO\WRKDYHLQWHUQHWDFFHVV7KHRQO\6SDQLVKWUDQVODWLRQSUHSDUHGLQ
FRQQHFWLRQZLWKWKH5HYLVHG($LVRIWKH)216,7KDWLVVLPSO\LQVXIILFLHQWWRDOORZIRUPHDQLQJIXO
SDUWLFLSDWLRQE\WKHUHVLGHQWVWKDWWKH$LU)RUFHDGPLWVDUHGLVSURSRUWLRQDWHO\DIIHFWHGE\WKHSURSRVHG
DFWLRQ

7KHRWKHUSUREOHPVLGHQWLILHGLQ&RPPHQW/HWWHU,WKHODFNRIDVXUIDFHQRLVHDQDO\VLVDQG
IDLOXUHWRLGHQWLI\PLWLJDWLRQPHDVXUHVUHPDLQXQDGGUHVVHGLQWKH5HYLVHG($7KXVZHUHDVVHUW
WKRVHREMHFWLRQVDQGFRQWLQXHWRFRQWHQGWKDWWKHHQYLURQPHQWDOMXVWLFHDQDO\VLVLVZRHIXOO\
LQDGHTXDWH







&RPPHQW/HWWHUUH5HYLVHG($
,;




7KH5HYLVHG($¶V&KDUDFWHUL]DWLRQRIWKH³1R$FWLRQ´$OWHUQDWLYHLV,QFRUUHFW
&RPPHQW/HWWHU,H[SODLQHGWKDW

)HGHUDOUHJXODWLRQVH[SOLFLWO\UHTXLUHWKDWHQYLURQPHQWDOUHYLHZEHWLPHO\
³$JHQFLHVVKDOOLQWHJUDWHWKH1(3$SURFHVVZLWKRWKHUSODQQLQJDWWKHHDUOLHVW
SRVVLEOHWLPHWRLQVXUHWKDWSODQQLQJDQGGHFLVLRQVUHIOHFWHQYLURQPHQWDOYDOXHV
WRDYRLGGHOD\VODWHULQWKHSURFHVVDQGWRKHDGRIISRWHQWLDOFRQIOLFWV´&)5
  &RQVLVWHQWZLWKWKLVUHTXLUHPHQWWKH1LQWK&LUFXLWKDV
UHSHDWHGO\KHOGWKDWGLODWRU\RUH[SRVWIDFWRHQYLURQPHQWDOUHYLHZFDQQRWFXUHDQ
LQLWLDOIDLOXUHWRXQGHUWDNHHQYLURQPHQWDOUHYLHZSee, e.g. West v. Secretary of
the Department of Transportation, )G WK&LU  KROGLQJWKDW
LIFRPSOHWLRQRIWKHFKDOOHQJHGDFWLRQZHUHVXIILFLHQWWRPRRWD1(3$FODLPDQ
DJHQF\³FRXOGPHUHO\LJQRUHWKHUHTXLUHPHQWVRI1(3$EXLOGLWVVWUXFWXUHV
EHIRUHDFDVHJHWVWRFRXUWDQGWKHQKLGHEHKLQGWKHPRRWQHVVGRFWULQH6XFKD
UHVXOWLVQRWDFFHSWDEOH´ 

7KHUHIRUHZKHUHDQDJHQF\KDVIDLOHGWRXQGHUWDNHWKHUHTXLUHG1(3$
DQDO\VLVIRUSULRUGHFLVLRQVLWPD\QRWDWWHPSWWRYDOLGDWHWKRVHSULRUGHFLVLRQVLQD
VXEVHTXHQW1(3$DQDO\VLVWKDWIDLOVWRUHPHG\WKHHDUOLHURPLVVLRQ6HHHJPitt
River Tribe v. United States Forest Serv)G WK&LU KHOGWKDWZKHUH
DJHQFLHVQHYHUWRRNWKHUHTXLVLWH³KDUGORRN´DWZKHWKHUWKH0HGLFLQH/DNH+LJKODQGV
VKRXOGEHGHYHORSHGIRUHQHUJ\DWDOODQGE\WKHWLPHWKHDJHQFLHVFRPSOHWHGDQ(,6
³WKHGLHDOUHDG\KDGEHHQFDVW´WKHOHDVHH[WHQVLRQVDQGWKHSURSRVHG
GHYHORSPHQWRIWKHLQYDOLGOHDVHULJKWVYLRODWHG1(3$ Friends of Yosemite Valley v.
Kempthorne,)G WK&LU &RXUWUHMHFWHGWKH3DUN
6HUYLFH¶VGHFLVLRQWRXVHFRPSRQHQWVRID&RPSUHKHQVLYH0DQDJHPHQW3ODQ
WKDWKDGSUHYLRXVO\EHHQVWUXFNGRZQE\WKHFRXUWDVWKHEDVLVIRULWV1R$FWLRQ
DOWHUQDWLYH7KHFRXUWKHOGWKDWWKH1R$FWLRQDOWHUQDWLYHPD\QRW³DVVXPHWKH
H[LVWHQFHRIWKHYHU\SODQEHLQJSURSRVHG 
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WKHRQHWKDWZDVLQH[LVWHQFHLQ7KDWQRWWKHSURJUDPDVLWH[LVWHG²LQYLRODWLRQ
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http://www.kaplankirsch.com/files/Airport_Noise_Litigation_in_the_21st_Century_As_Published.pdf
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expansion of the OSB program from a winter time program to a year round TFT has had on
property values for those homes that have borne the brunt of that expansion, and could be used to
extrapolate· what a further increase in flights will have in the future. NEPA requires an analysis
of reasonably foreseeable impacts, which by necessity requires the analysis to be forwardlooking.
An analysis of hedonic property values is also warranted. See "Meta-Analysis of Airport
Noise and Hedonic Property Values (Nelson, 2004). Every one oftwe1:1ty hedonic studies
confirms that propert}' values decrease with aircraft noise. Even the FAA states bluntly, "Studies
have shown that aircraft noise does decrease the value of the residential property Located around
airports." Aviation Noise Effects, Subsection 15.1. (FAA, March 1985)
In sum, the dismissive attitude toward the concerns of residents regarding the value of
their home-usually their most valuable asset-is both contrary to the requirements ofNEPA
and, frankly, discredits the Air Force.

XII.

Conclusion.

In conclusion, we continue to believe that the environmental assessment conducted by the
Air Force for OSB and now TFT fails to adequately address the full impact of the proposed
action, and understates the significance of impacts that those programs have had and will

continue to have on nearby residents. For the reasons explained above and in Comment Letter I,
we believe that a full EIS is warranted; however, at a minimum, the Air Force should fwther
revise the EA to address each of the inadequacies identified above.
Sincerely,
Americans for Livable Communities

By: ~.,A,~
Rita B. Ornelas

~/1

B~----Anita Scales
Arizona Center for Law in the Public Interest
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DEPARTMENT OF THE AIR FORCE
355TH FIGHTER WING (ACC)
DAVIS-MONTHAN AIR FORCE BASE ARIZONA

29 July 2013
First Lieutenant Sarah R. Ruckriegle
355th Fighter Wing Public Affairs
3406 South First Street
Davis-Monthan ArB AZ 85707

In response to your numerous queries concerning the proximity of Davis-Monthan Air Force Base
flight operations to your address allow me to confirm that your residence a- - - does in fact underlay the approach and departure corridors to the northwest~
live below Class C terminal airspace, as designated by the Federal Aviation Administration to safely
accommodate air traffic near medium density airfields. In Class C airspace all aircraft, including
military aircraft, must establish two-way radio commtmications with the FAA's servicing air traffic
control facility prior to entering the airspace, as well as maintain those communications while in the
airspace. The Tucson Terminal Radar Approach Control (TRACON), which is responsible for
ensuring the safe arrival and departure of all aircraft (military, commercial and civilian) in Tucson
airspace, provides guidance to pilots on headings, altitudes and directions. Our aircraft follow the
guidance and clearance ofTRACON, in accordance with all FAA regulations, as well as all U.S. Air
Force and Davis-Monthan Air Force Base operational procedures.
In 2012 we recorded 185 complaints from you via email, voice mail (PA Noise Complaint Hotline)
or by direct phone contact with the Public Affairs staff. As of25 Ju12013 we have recorded 124
complaints received from you as either
In researching this, we providea your complaints and questions to Lhc Davis-Monthan Airfield
Operations Board and they coRfumed not only that your residence lies under the Davis-Montban
approach and departure corridors but it is very near the final approach course of the Air Force/FAA
published instrument approach/departure procedures for Davis-Monthan AFB. Your residence is also
a common location where our pilots, who have been cleared to land and are approaching from the
northeast, will turn to make their final descent and approach into Davis-Monthan.

GLOBAL POWER FOR AMERICA

Our pilots operate in dynamic airspace with a myriad of constantly changing factors that will affect
their actual ground track. While they follow patterns that are reflected in graphics, which have been
provided to the public by the base, there are no airspace restrictions, regulations, agreements or other
mandates that restrict our pilots to specific ground tracks or street intersections. The graphics we have
provided are intended to be tools to help residents and other interested parties become familiar with our
most common traffic flow and the approximate vicinities where they will most commonly see our
aircraft.
We are proud to be part of the Tucson community. We are very aware though that our flight
operations have an effect on City of Tucson residents. As such, we are constantly reviewing i:Uld
refining our flight procedures to minimize our impact on the community. The insights, complaints and
feedback we receive through the base' s Noise Complaint program provtde us with valuable public
feedback and are sent to base operations personnel on a regular basis and briefed on a quarterly basis to
airfield operations decision makers. We thank you for using the Noise Complaint Hotline 228-5091,
which allows us to accurately capture your complaints and ensure they are all logged and forwarded
appropriate! y.
Very Respectfully,

c~~~w_~
,9,
-

~ T"

SARAH R. RUCKRIEGLE, 1 Lt
Public Affairs Officer
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ABSTRACT
The health impacts of environmental noise are a growing concern among both the
general public and policy-makers in Europe. This publication was prepared by experts in working groups convened by the WHO Regional Office for Europe to provide technical support to policy-makers and their advisers in the quantitative risk assessment of environmental noise, using evidence and data available in Europe. The
chapters contain the summary of synthesized reviews of evidence on the relationship
between environmental noise and specific health effects, including cardiovascular
disease, cognitive impairment, sleep disturbance and tinnitus. A chapter on annoyance is also included. For each outcome, the environmental burden of disease
methodology, based on exposure-response relationship, exposure distribution,
background prevalence of disease and disability weights of the outcome, is applied
to calculate the burden of disease in terms of disability-adjusted life-years (DALYs).
With conservative assumptions applied to the calculation methods, it is estimated
that DALYs lost from environmental noise are 61 000 years for ischaemic heart disease, 45 000 years for cognitive impairment of children, 903 000 years for sleep
disturbance, 22 000 years for tinnitus and 587 000 years for annoyance in the European Union Member States and other western European countries. These results
indicate that at least one million healthy life years are lost every year from trafficrelated noise in the western part of Europe. Sleep disturbance and annoyance, mostly related to road traffic noise, comprise the main burden of environmental noise.
Owing to a lack of exposure data in south-east Europe a nd the newly independent
states, it was not possible to estimate the disease burden in the whole of the WHO
European Region. The procedure of estimating burdens related to environmental
noise exposure presented here can be used by international, national and local authorities as long as the assumptions, limitations and uncertainties reported in this
publication are carefully taken into account.
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FOREWORD
Public health experts agree that environmental risks constitute 25 % of the burden
of disease. Widespread exposure to environmental noise from road, rail, airports
and industrial sites contributes to this burden. One in three individuals is annoyed
during the daytime and one in five has disturbed sleep at night because of traffic
noise. Epidemiological evidence indicates that those chronically exposed to high levels of environmental noise have an increased risk of cardiovascular diseases such as
myocardial infarction. Thus, noise pollution is considered not only an environmental nuisance but also a threat to public health.
In 1999, WHO summarized the scientific evidence on the harmful impacts of noise
on health and made recommendations on guideline values to protect public health
in its Guidelines for community noise. The European Union (ED) enacted a directive
on the management of environmental noise in 2002 and, accordingly, most ED
Member States have produced strategic noise maps and action plans on environmental noise. The WHO European Centre for Environment and Health, Bonn Office, with the financial support of the European Commission, developed Night noise
guidelines for Europe and provided expertise and scientific advice to policy-makers
for future legislation in the area of night noise control and surveillance. Furthermore, a series of projects addressing the health burden of noise was implemented by
the WHO Regional Office for Europe in 2005-2009.
At the Fifth Ministerial Conference on Environment and Health, in Parma, Italy in
March 2010, the Member States urged WHO to develop suitable guidelines on environmental noise policy. This publication, developed by WHO with the support of
the Joint Research Centre of the European Commission, responds to that request by
assisting policy-makers in quantifying the health impacts of environmental noise.
The evidence-base on burden of disease presented here will inform the new European health policy, Health 2020, which is being prepared by the WHO Regional Office for Europe for endorsement by the Member States in 2012.
The review of the scientific evidence supporting exposure-response relationships
and case studies in calculating burden of disease was performed by a working group
composed of outstanding scientists. The contents of this publication have been peer
reviewed. The Regional Office is thankful to those who contributed to its development and presentation of this document and believe that this work will facilitate the
implementation of the Parma Declaration and contribute to improving the health of
the citizens of Europe.

Dr Guenael R. M. Rodier
Director, Division of Communicable Diseases, Health Security and Environment
WHO Regional Office for Europe
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EXECUTIVE SUMMARY
Introduction
Urbanization, economic growth and motorized transport are some of the driving
forces for environmental noise exposure and health effects. Environmental noise is
defined as noise emitted from all sources except industrial workplaces. The EU Directive on the management of environmental noise (END) adds industrial sites as
sources of environmental noise.
To estimate the environmental burden of disease (EBD) due to environmental noise,
a quantitative risk assessment approach has to be used. Risk assessment refers to the
identification of hazards, the assessment of population exposure and the determination of appropriate exposure-response relationships. The EBD is expressed as disability-adjusted life years (DALYs). DALYs are the sum of the potential years of life
lost due to premature death and the equivalent years of "healthy" life lost by virtue
of being in states of poor health or disability.
WHO estimated the global burden of disease (GBD) in the second half of the 1990s.
The environmental burden of disease due to environmental factors such as lead, outdoor and indoor air pollution and water and sanitation was first published in 2002.
The WHO European Centre for Environment and Health, Bonn Office, convened
meetings of a working group to estimate the EBD due to exposure to environmental noise. The conclusions and recommendations of these meetings were synthesized
to develop this guidance publication on risk assessment of environmental noise using evidence and data available in Europe.
The target audience for this publication is primarily policy-makers, their technical
advisers and staff from supporting agencies, and other stakeholders who need to estimate the effects of environmental noise. It brings together evidence-based information on health effects of environmental noise and provides exemplary guidance
on how to quantify these effects. In summary, the aims of the publication are to provide:
• guidance on the procedure for the health risk assessment of environmental noise;
• reviews of evidence on the relationship between environmental noise and health
effects;
• exemplary estimates of the burden of the health impacts of environmental noise;
and
• a discussion of the uncertainties and limitations of the EBD procedure.
The health end-points of environmental noise considered by the working group for
the EBD estimation included cardiovascular disease, cognitive impairment, sleep disturbance, tinnitus and annoyance. Although annoyance was not addressed as a
health outcome of the GBD project, it was selected for the EBD estimation in consideration of WHO's broad definition of health.
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Exposure assessment
Assessment of exposure to noise requires consideration of many factors, including:
• the measured or calculated/predicted exposure, described in terms of an appropriate noise metric; and
• the distribution of the exposure of the population to noise.
Population noise exposure in this publication is based on the noise mapping mandated by the END, using the annual average metrics of Lden (day-evening-night
equivalent level) and Lnight (night equivalent level) proposed in the Directive.
}
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with LAeq,th the A-weighted equivalent sound pressure level over t hours outside at
the most exposed facade.

Methods of environmental burden of disease assessment
The burden of disease is expressed in DALYs in the general population through the
equation
DALY= YLL + YLD
In this equation, YLL is the number of "years of life lost" calculated by
YLL = ~ (N~ · L~ + Nf ·!!;)
I

where N~(N[) is the number of deaths of males (females) in age group i multiplied
by the standard life expectancy L~(r!;) of males (females) at the age at which death
occurs. YLD is the number of "years lived with disability" estimated by the equation
YLD =I · DW · D
where I is the number of incident cases multiplied by a disability weight (DW) and
an average duration D of disability in years. DW is associated with each health condition and lies on a scale between 0 (indicating the health condition is equivalent to
full health) and 1 (indicating the health condition is equivalent to death) .
The EBD of each end-point was estimated using the following information and data:
• the distribution of environmental noise exposure within the population;
• the exposure-response relationships for the particular health end-point;
• the population-attributable fraction due to environmental noise exposure;
• a population-based estimate of the incidence or prevalence of the health end-point
from surveys or routinely reported statistics; and
• the value of DW for each health end-point.
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Cardiovascular diseases
The evidence from epidemiological studies on the association between exposure to
road traffic and aircraft noise and hypertension and ischaemic heart disease has increased during recent years. Road traffic noise has been shown to increase the risk
of ischaemic heart disease, including myocardial infarction. Both road traffic noise
and aircraft noise increase the risk of high blood pressure. Very few studies exist regarding the cardiovascular effects of exposure to rail traffic noise.

Exposure-response relationships
Numerical meta-analyses were carried out assessing exposure-response relationships between community noise and cardiovascular risk. A polynomial function was
fitted through the data points from the analytic studies within the noise range from
55 to 80 dB(A):

OR = 1.63- 6.13 ·1o-4 • L2day,16h + 7.36 · 1o-6 • L~ay,J 6h
Estimated burden In western Europe
Based on the exposure data from the noise maps of EU Member States, it is estimated that the burden of disease from environmental noise is approximately 61 000
years for ischaemic heart disease in high-income European countries.

Cognitive impairment in children
The case definition of noise-related cognitive impairment is: The Reduction in cognitive ability in school-age children that occurs while the noise exposure persists and
will persist for some time after the cessation of the noise exposure. The extent to
which noise impairs cognition, particularly in children, has been studied with both
experimental and epidemiological studies.

Hypothetical exposure-response relationship
Based on available evidence, a hypothetical exposure-response relationship between
noise level (Ldn) and risk of cognitive impairment was formulated: all of the noiseexposed children were cognitively affected at a level as high as 95 dB(A) Ldn, and no
children were affected at a relatively low level, such as 50 dB(A) Ldn· A linear relationship in the range of these two limits was assumed as a basis for a conservative
approximation of YLD.
Estimated burden in western Europe
If one extrapolates the exposure distribution and population structure of Sweden to
western European countries, the estimated DALYs for the EUR-A countries are
45 000 years for children aged 7-19 years.

Sleep disturbance
Sleep disturbance can be measured electro-physiologically or by self-reporting in epidemiological studies using survey questionnaires. In epidemiological studies, "selfreported sleep disturbance" is the most easily measurable outcome indicator, because electro-physiological measurements are costly and difficult to carry out on
large samples and may themselves influence sleep.
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Exposure-response relationship
The percentage of "highly sleep disturbed" persons (HSD) as a function Lnight was
calculated with the equation:
HSD[% )= 20.8-1.05 · Lnight + 0.01486 · Lnight
2

Estimated burden in western Europe
Conservative estimates applied to the calculation using exposure data from noise
maps give a total of 903 000 DALYs lost from noise-induced sleep disturbance for
the EU population living in towns of > 50 000 inhabitants.

Tinnitus
Tinnitus is defined as the sensation of sound in the absence of an external sound
source. Tinnitus caused by excessive noise exposure has long been described; 50%
to 90% of patients with chronic noise trauma report tinnitus. In some people, tinnitus can cause sleep disturbance, cognitive effects, anxiety, psychological distress,
depression, communication problems, frustration, irritability, tension, inability to
work, reduced efficiency and restricted participation in social life.

Exposure-response relationship
For tinnitus due to environmental noise, exposure to social/leisure noise such as personal music players, gun shooting events, music concerts, sporting events and events
using firecrackers is most relevant for western Europe and North American countries. Population-based studies associating exposure to leisure noise with the risk of
tinnitus are rare. From studies on people with tinnitus, a mean prevalence was calculated of those with slight, moderate and severe tinnitus.
Estimated burden in western Europe
Applying the mean prevalence data to the EUR-A population of 344 131 386 people aged 15 years and over in 2001, the prevalence of slight, moderate and severe
tinnitus was estimated. DW of 0.01 was chosen for slight tinnitus and 0.11 for moderate and severe tinnitus. An educated guess of 0.03 was made for the populationattributable fraction of tinnitus caused by environmental noise exposure. DALYs for
noise-induced tinnitus were estimated to be 22 000 years for the EUR-A adult population.

Annoyance
WHO defines health as a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity. Therefore, a high level of annoyance caused by environmental noise should be considered as one of the environmental health burdens. Standardized questionnaires are used to assess noise-induced
annoyance at the population level. The percentage of highly annoyed is the most
widely used prevalence indicator for annoyance in a population.
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Exposure-response relationship
The percentage of "highly annoyed" persons (HA) due to road traffic noise was calculated with the equation:

HA[%] = 0.5118 · (Ldcn - 42) -1.436 ·10-2 • (Ldcn - 42) 2 + 9.868 ·10-4 • (Ldcn - 42) 3
Estimated burden in western Europe
Conservative estimates applied to the calculation using exposure data from noise
maps give a total of 587 000 DALYs lost from noise-induced annoyance for the EU
population living in towns of> 50 000 inhabitants.

Conclusions
There is sufficient evidence from large-scale epidemiological studies linking the population's exposure to environmental noise with adverse health effects. Therefore, environmental noise should be considered not only as a cause of nuisance but also a
concern for public health and environmental health.
This publication was produced by the working group convened by the Regional Office to provide policy-makers and their advisers in national and local authorities
with exemplary practices of using WHO methods of quantifying the burden of disease for selected health end-points. Because of the uncertainties in exposure assessment, exposure-response relationships and health statistics, conservative assumptions were made as far as possible.
It is estimated that DALYs lost from environmental noise in the western European
countries are 61 000 years for ischaemic heart disease, 45 000 years for cognitive
impairment of children, 903 000 years for sleep disturbance, 22 000 years for tinnitus and 587 000 years for annoyance. If all of these are considered together, the
range of burden would be 1.0-1.6 million DALYs. 1 This means that at least 1 million healthy life years are lost every year from traffic-related noise in the western European countries, including the EU Member States. Sleep disturbance and annoyance related to road traffic noise constitute most of the burden of environmental
noise in western Europe. Owing to a lack of exposure data in south-east Europe and
the newly independent states, it was not possible to estimate the disease burden in
the whole of the WHO European Region.
The procedure of estimating the burden of selected health end-points related to environmental noise exposure presented here can be used by international, national
and local authorities as long as the assumptions, limitations and uncertainties reported in this publication are carefully taken into account. This publication also provides an updated review of evidence for the future development of suitable guidelines on noise by WHO, as its urged by Member States in the Parma Declaration
adopted at the Fifth Ministerial Conference on Environment and Health in 2010.

1 The extent to which years lost from different effects are additive across different outcomes is unclear.
The different health outcomes might have synergistic rather than antagonistic effects when the combined effects occur in a person. Therefore, it would be a prudent approach to add the DALYs of different outcomes without considering synergistic effects.
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1. INTRODUCTION
Lin Fritschi
A. Lex Brown
Rokho Kim
Dietrich Schwela
Stelios Kephalopoulos
Noise is a major environmental issue, particularly in urban areas, affecting a large
number of people. To date, most assessments of the problem of environmental noise
have been based on the annoyance it causes to humans, or the extent to which it disturbs various human activities. Assessment of health outcomes potentially related to
noise exposure has so far been limited (1).
According to preliminary results from the Environmental Burden of Disease (EBD)
in Europe project in six European countries (2) reported at the WHO Ministerial
Conference held in Parma in March 2010 (3), traffic noise was ranked second
among the selected environmental stressors evaluated in terms of their public health
impact in six European countries. Further, the trend is that noise exposure is increasing in Europe compared to other stressors (e.g. exposures to second hand
smoke, dioxins and benzene), which are declining.
In its Guidelines for community noise {4), the WHO defined environmental noise as
"noise emitted from all sources except for noise at the industrial workplace". European Union (EU) Directive 2002/49/EC on the management of environmental noise
(5) defines environmental noise as "unwanted or harmful outdoor sound created by
human activities, including noise from road, rail, airports and from industrial sites".
The terms community, residential or domestic noise have also been applied to environmental noise, although these terms are not necessarily used consistently. This
publication examines health risk assessment for these sources of environmental
norse.
In recent years, evidence has accumulated regarding the health effects of environmental noise. For example, well-designed, powerful epidemiological studies have
found cardiovascular diseases to be consistently associated with exposure to environmental noise. In order to inform policy and to develop management strategies
and action plans for noise control, national and local governments need to understand and consider this new evidence on the health impacts of environmental noise.
For this purpose, there should be a risk assessment to evaluate the extent of the potential health effects.
The process of risk assessment of environmental noise requires knowing:
• the nature of the health effects of noise;
• the levels of exposure at which health effects begin to occur and how the extent of
the effect changes with increasing noise levels; and
• the number of people exposed to these hazardous levels of noise.
Quantitative risk assessments based on EBD methodology have been developed and
used by WHO to help the Member States quantify several environment-related
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health problems (6). The EBD is usually expressed as the number of deaths and the
metric disability-adjusted life year (DALY), which combines the concepts of (a) potential years of life lost due to premature death and (b) equivalent years of "healthy"
life lost by virtue of being in a state of poor health or disability. An estimate for burden of disease due to noise exposure has been made in Germany and other European
countries as well as by nongovernmental organizations.
In recent years, the Bonn Office of the WHO European Centre for Environment and
Health has organized several meetings of experts to examine the current state of
knowledge and to further develop approaches for quantifying the effect of noise on
health. The outcomes of these meetings are summarized in this publication.

Aims of this publication
The target audience for this publication is primarily policy-makers and their technical advisers who need to evaluate the issue of environmental noise in their jurisdictions. Publication brings together information on the evidence base on the health effects of environmental noise and provides guidance on how to quantify these effects.
It aims to provide:
• synthesized reviews of evidence on the relationship between environmental noise
and health effects in order to inform policy-makers and the public about the health
impacts of exposure to noise;
• exemplary estimates of the health impacts of environmental noise based on exposure-response relationships, exposure distribution, population-attributable fraction, background prevalence of disease and disability weights; and
• guidance on the process of health risk assessment of environmental noise consistent with the EBD methodology of WHO.
This publication has been prepared with a European focus in terms of policy, available data and legislation. Nevertheless, as long as the assumptions, limitations and
uncertainties described in the various chapters are carefully taken into account, the
processes of risk assessment illustrated here can also be applied outside Europe.

Risk assessment
The objective of risk assessment is to support decision-making by assessing risks of
adverse effects on human health and the environment from chemicals, physical factors and other environmental stresses. There are several different frameworks available to guide risk assessment. The one used in this publication is the framework outlined in the WHO guideline publication Evaluation and use of epidemiological evidence for health risk assessment (7). Other frameworks are used by other organizations (8,9).
The WHO model splits health risk assessment into two acttvJties: health hazard
characterization and health impact assessment (7). The results of risk assessment can
be fed into risk management, including regulatory options. This publication focuses
on health impact assessment aspect of risk assessment; the management of risk from
environmental noise is not discussed here.
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The process of risk assessment involves the synthesis and interpretation of the evidence from the available data, often across scientific disciplines. There are several
limitations, challenges and uncertainties at each step. These include the availability
and consistency of the evidence, chance and bias affecting the validity of studies, and
the transparency, reproducibility and comprehensiveness of reviews.

Hazard identification (identification of effects of noise)
After reviewing the available scientific evidence supporting causal association, the
following outcomes were selected for inclusion:
• cardiovascular disease
• cognitive impairment
• sleep disturbance
• tinnitus
• annoyance.
While a chapter on hearing impairment due to environmental noise would have been
useful, it was found that the data available on the prevalence of leisure noise and the
relationship between environmental noise and hearing impairment were not adequate for burden of disease calculations.
On the other hand, it was thought to be important to include a chapter on the effect
of environmental noise on annoyance. Although annoyance cannot be classified as
a "health effect", it does affect the well-being of many people and therefore may be
considered to fall within the WHO definition of health as being "a state of complete
physical, mental and social well-being". More importantly, however, it is the effect
of noise that most lay people are aware of and concerned about. It was believed that
many jurisdictions would be interested in estimating the effects of noise on this outcome.

Exposure assessment
There are many different sources of environmental noise to which people are exposed including, for example:
• transport (road traffic, rail traffic, air traffic);
• construction and industry;
• community sources (neighbours, radio, television, bars and restaurants ); and
• social and leisure sources (portable music players, fireworks, toys, rock concerts,
firearms, snowmobiles, etc.).
Noise from all sources may be relevant to the assessment of risk, and hence it may
be appropriate to assess the exposure of the population of interest to all of these
sources. In practice, it is almost impossible to consider exposure to all sources in the
risk assessment, because some exposures are difficult to estimate at the population
level (for example, leisure noise through attending music concerts or listening to personal music devices). By contrast, considerable work has been done on assessing the
exposure of populations to noise sources such as air traffic and road traffic.
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Assessment of exposure to noise requires consideration of many factors, including:
• measured exposure or calculated/predicted exposure
• choice of noise indicator
• population distribution
• time-activity patterns of the exposed population
• combined exposures to multiple sources of noise.
The exposure of the population of interest to the noise source can be obtained by
meas urement or by using models that calculate noise exposure based on information
about the source and on information about sound propagation conditions from
source to receiver. Such calculation models can also be used to predict levels of noise
exposure for some time in the future based on estimated changes in noise sources.
Best-practice methods should be adopted for measurement or for calculation in the
assessment of exposure, with a full understanding of the assumptions, limitations
and potential errors associated with any approach to measurement or estimation.
For example, a common approach to assessing the exposure of people to transport
noise is to use, as a proxy, the exposure of the most exposed side of the dwelling in
which they live. This may not always be a good approximation, however, because
the rooms in which people spend most time may not be on the most exposed side of
the dwelling.
Noise exposure mapping is a commonly adopted step in the process of estimating
the noise exposure of a population. EU Directive 2002/49/EC on the management
of environmental noise (5) mandated all EU Member States to produce strategic
noise maps based on harmonized indicators by 2008 (see Box 1.1 ).
Box 1.1. EU Directive 2002/49/EC on the management of
environmental noise
Noise has high priority on lists of environmental issues in Europe and noise reduction has increasingly become a focus for EU legislation and management. From the
1970s, successive directives have laid down specific noise emission limits for most
road vehicles and for many types of outdoor equipment. Despite this increasingly
stringent control of emissions, however, and despite the considerable effort and
progress made in controlling noise from industry, there has been little improvement
in the levels of noise exposure of people across Europe. The European Commission's 1996 Green Paper on future noise policy {11) marked the start of an extended "knowledge based" approach to the problem of noise, with a special emphasis
on assessing and then managing the exposure of the population to environmental
noise.
The European Commission developed a new framework for noise policy based on
shared responsibility between the EU and national and local governments. It included a comprehensive set of measures to improve the accuracy and standardization of data to help improve the coherency of different actions:
• the creation of a Noise Expert Network (12) , whose mission is to assist the Commission in the development of its noise policy;
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• EU Directive 2002/49/EC on the management of environmental noise (5); and
• the follow-up and further development of existing EU legislation relating to sources
of noise such as motor vehicles, aircraft and railway rolling stock, and the provision of financial support to noise-related studies and research projects.
The European Parliament and Council adopted Directive 2002/49/EC of 25 June
2002, whose main aim is to provide a common basis for tackling noise problems
across the EU . The underlying principles of the Directive are similar to those for other environment policy directives:
• monitoring the environmental problem by requiring competent authorities in Member States to produce strategic noise maps for major roads, railways, civil airports
and urban agglomerations, based on harmonized noise indicators;
• informing and consulting the public about noise exposure, its effects and the measures considered to address noise, in line with the principles of the Aarhus Convention (13);
·addressing local noise issues by requiring competent authorities to draw up action
plans to reduce noise where necessary and maintain environmental noise quality
where it is good (the Directive does not set any limit value nor does it prescribe the
measures to be used in the action plans, which remain at the discretion of the competent authorities); and
• developing a long-term EU strategy, including objectives to reduce the number of
people affected by noise and providing a framework for developing existing EU
policy on noise reduction from sources.
Detailed information is available on the authorities responsible for implementing the
Directive in Member States and on the agglomerations, major roads, railways and
airports to be covered by the noise maps and action plans.

Exposure assessment requires specification of the noise metric that is to be utilized.
There is a wide variety of noise indicators and extensive discussion of these can be
found in the WHO Guidelines for community noise (4) . This includes such matters
as the type of physical scale and the period of the day over which exposure is to be
integrated: for example, "night", "evening" or "day".
The EU has adopted harmonized noise metrics across all of its Member States, suggesting Lden (day-evening-night equivalent level) as an appropriate metric to assess annoyance and Lnighr (night equivalent level) as a metric to assess sleep disturbance (5).
While noise limits are set individually by each EU Member State, these suggested metrics are to be used for strategic mapping of exposure in all countries. They are common
across all transport sources and other sources of environmental noise. Definitions of
these metrics in Directive 2002/49/EC are paraphrased in Box 1.2 below. Strategic noise
maps using these harmonized noise metrics are to be used throughout Europe to assess
the number of people exposed to different levels of noise. This information on population exposure can be used in the risk assessment process for environmental noise. Directive 2002/49/EC also allows the use of supplementary noise metrics (other than Lden
and Lnighr) to monitor or control special noise situations.
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A key consideration is that risk assessment cannot be carried out (using an exposurespecific approach) unless both the exposure assessment and the exposure-response
relationship utilize the matching noise indicators. This becomes an issue when there
is evidence that the best relationship between a particular health effect and exposure
may be based on one indicator, yet data on exposure are only available based on another. While the work required by Directive 2002/49/EC will increase the availability of exposure assessments using the harmonized noise indicators, available exposure-response relationships may be reported using other indicators. These matters
are discussed within each of the chapters on the various health outcomes. Exposureresponse relationships reported may utilize different noise indicators because the
meta-analyses in which these relationships were derived relied on studies using other noise indicators, or because there is evidence that the relationship between a particular health outcome and noise exposure is better described using a different noise
indicator.
The quality of exposure data is critical to the accuracy of risk assessment. Some of
the difficulties in measuring noise and preparing noise maps are outlined in a good
practice guide (14). They include: coverage of all relevant sources; inaccuracies in
the process of linking people to noise levels and thus obtaining exposure distributions; and accounting for the presence of a quiet side or special sound insulation of
a house, in particular for effects related to sleeping.

Box 1.2. Harmonized noise indicators in EU Directive 2002/49/EC
The day-evening-night level Lden in decibels is defined by:
}

Lden

=

(

lO·lg-· 12·10
24

Ld,y
10

L~,.;., +5

+4·10

10

L.;g~u +1 0

+8 ·10

10
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• Lday. Levening and Lnight are the A-weighted 12, 4, 8 hours average sound levels,
respectively, as defined in ISO 1996-2:1987 (15).

• The day is 12 hours, the evening 4 hours and the night 8 hours. Member States
may shorten the evening period by 1 or 2 hours and lengthen the day and/or the
night period accordingly (same for all the sources).
• The start of the day (and consequently the start of the evening and the start of the
night) shall be chosen by the Member State (same for all sources); the default values are 07:00-19:00, 19:00-23:00 and 23:00-07:00 local time.
• The incident sound is considered, which means that no account is taken of the
sound that is reflected at the facade of the dwelling under consideration.
The nighttime noise indicator Lnight is the A-weighted long-term average sound level.

• The night is 8 hours as defined above.
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Supplementary noise indicators. In some cases, in addition to Lden and Lnight. and
where appropriate Lday and Levening. it may be advantageous to use special noise
indicators and related limit values. Some examples (consult Directive 2002/49/EC
for full advice) are:
• a very low average number of noise events in one or more of the periods (for example, less than one noise event an hour); a noise event could be defined as a
noise that lasts less than five minutes, such as the noise from a passing train or
aircraft;
• strong low-frequency content of the noise; and
• LAmax or SEL (sound exposure level) for night period protection in the case of
noise peaks.

Environmental burden of disease assessment
A detailed introduction to the calculation of EBD is available elsewhere (16, 17). In
this section, we describe the main methods used to calculate EBD that are applied in
the following chapters on each health outcome of environmental noise, and discuss
some of the strengths and weaknesses of each approach.
In general, the number of deaths and cases of each of the outcomes is estimated in
the initial process of EBD calculation. The burden of disease is expressed in deaths
and DALYs. The DALY combines in one measure the time lived with disability
(YLD) and the time lost due to premature mortality (YLL) in the general population:
DALY= YLL + YLD
The YLD is the number of incident cases (I) multiplied by a disability weight (OW)
and an average duration of disability in years (L):
YLD =I· DW · L
The YLL essentially corresponds to the number of deaths (N) multiplied by the standard life expectancy at the age at which death occurs (L):
YLL = N · L
These simple formulae can be further adjusted by discounting for the timing of the
health effect (now or in the future) and by the relative value of a year of life lived at
different ages using different assumptions (age weighting).
The approach to estimating total disease burden can be summarized in the following steps: (a) estimating the exposure distribution in a population; (b ) selecting one
or more appropriate relative risk estimates from the literature, generally from a recent meta-analysis; and (c) estimating the population-attributable fraction with the
formula for population-attributable fraction. This is referred to in this volume as the
exposure-based approach. In certain instances, the number of cases is also directly
estimated on the basis of the exposure (outcome-based approach).
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Exposure-based approach
This approach uses the distribution of noise exposure within the study population
to estimate the fraction of disease in the population that is attributable to noise. This
is then applied to the disease estimates. This approach requires the measurement or
calculation of:
• the distribution of the exposure to environmental noise within the population
(prevalence of noise exposure);
• the exposure-response relationship for the particular outcome;
• a population-based estimate of the incidence or prevalence of the outcome from
surveys or routinely reported statistics; and
• a value of DW for each health outcome.
Prevalence of noise exposure

Estimates are required of the distribution of the exposure in the population of interest using the chosen noise metric.
Exposure -response relationship

Exposure-response relationships are usually obtained from epidemiological studies.
The validity of any exposure-response relationship depends on the quality of the
studies used to derive it, the choice of studies used and the modelling process used
to pool the results. It is therefore very important that the process to derive the exposure-response relationships is well defined. In some cases, very well-designed
studies can provide this information. In other cases, it is necessary to undertake a
meta-analysis to combine a number of different studies. According to the WHO
guidelines (4), the process of meta-analysis should include, as a minimum:
• a systematic review of the available epidemiological information on exposure-response relationships;
• an inventory of studies that provide quantitative information on exposure or that
allow linkage to such information;
• additional selection of studies according to clear inclusion criteria; and
• a meta-analysis of published results or pooling of original data.
The exposure-response relationship may be reported as a regression formula or as
a relative risk measure for a given change in noise (or comparing noise-exposed to
noise-unexposed). Important issues to consider in the meta-analysis are:
• the quality of studies that have been used in the meta-analysis and the selection criteria used;
• the completeness of the search for studies;
• the quality of the assessment of noise exposure;
• the temporality of the noise exposure (for example, nighttime noise exposure is
relevant for sleep disturbance, while daytime noise exposure is important for annoyance and cognitive impairment); and
• the relevance of the published studies to the population for which the risk assessment is being carried out.
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In addition, it may be necessary to extrapolate relationships beyond the range of exposure observed in the available epidemiological studies. The arguments for the validity of such an extrapolation must be stated.
Incidence (or prevalence) of outcome
The definition of health outcome in the exposure-response relationship should be
consistently used when the incidence data are collected. Some outcomes are easily
obtained from national health statistics. For example, deaths from cardiovascular
disease in a population per year are routinely collected in most developed countries.
For other outcomes, such routine data may not be available and in these cases prevalence or incidence of outcomes may need to be determined by surveys of the population. The accuracy of the estimates of these outcomes depends on the questions
used for each individual survey. Standardized and validated questionnaires are recommended. For example, asking people how often they take medication to overcome sleeping difficulties may differ according to the availability of medication and
the definition of sleeping difficulties implicit in the question. The timing of the outcome is important, either reflecting lifetime prevalence ("Have you ever had ... ?"),
point prevalence ("Do you currently have ... ?") or incidence ("Since the last survey
have you developed new ... ?"). Depending on the condition, severity may be important as different severities of the outcome may have different DWs (e.g. mild, moderate or severe hearing loss ).
Attributable fraction
The attributable fraction is the proportion of disease in the population that is estimated to be caused by noise. The accuracy of the fraction of the outcome attributable to environmental noise may also be difficult to specify. If the distribution of exposure and the exposure-response relationship are known, the population-attributable risk percentage can be estimated for a population (see above). The following
formulae can be used to calculate the attributable risk percentage (AR% ), the population-attributable risk percentage (PAR%), and the population-attributable risk
(PAR) for each noise category (16):
AR %

= (RR-1) I RR · 100 [%]

PAR%

= Pel 100 · (RR-1) I (Pe/100 · (RR-1 ) + 1) · 100 [%]

PAR

=PAR% I 100 · Nd

RR

= relative risk (odds ratios are estimates of the relative risk)

Pe

=percentage of the population exposed [%]
=number of subjects with disease (disease occurrence).

Nd

A more generalized formula for the calculation of the population-attributable fraction (PAF) that better accounts for multiple comparisons for large relative risks may
also be used:
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Pi

= proportion of the population in exposure category i

RRi

=relative risk at exposure category i compared to reference level

LPi

= 1

PAR

= PAF · Nd

Disability weight

DWs allow non-fatal health states and deaths to be measured under a common unit
(15). DWs quantify time lived in various health states to be valued and quantified

on a scale that takes account of societal preferences. DWs that are commonly used
for calculating DALYs are measured on a scale of 0-1, where 1 represents death and
0 represents ideal health.
The values of DWs for various disease states have been the subject of considerable
discussion and work. They are generally derived from expert panels. This work has
been documented extensively (17) and will not be summarized further here. WHO
has a reasonably comprehensive list of DWs (17) and these are recommended for
use. If there is no appropriate DW, then an expert committee may be asked to find
an appropriate DW by analogy with other known DWs.
Advantages and disadvantages of this method

The methods described above are the most common approach used in health risk assessments because the methodology has been established and accepted in comparative risk analysis of WHO's EBD projects (16). They provide standardized estimates
of the health risk due to noise that may be understood by workers in the field. However, as described above, these methods require detailed data on noise exposure, the
outcome and the exposure-response relationship. Such data are not always easy to
obtain and often have significant limitations. For example, the exposure-response
relationships may be based on extrapolation from a small number of studies with
few subjects and perhaps even a measure of noise exposure that is not available on
a population basis. This means that the estimates usually suffer from a considerable
degree of uncertainty. This uncertainty is very difficult to quantify, although it is
sometimes possible to provide low and high limits using sensitivity analyses (17).

Outcome-based approach
For some noise-related outcomes, such as sleep disturbance and tinnitus, it is possible to estimate the burden directly through national or international surveys. This
approach requires:
• an estimate of the prevalence of the outcome attributable to environmental noise;
and
• a value of DW corresponding to this outcome.
The choice of questions in the survey needs to be carefully considered so as to be
able to differentiate various severities of outcome and be compatible with the DWs.
When the data on outcomes are not specific to environmental noise, attributable
fractions should be applied to the data. When information on population exposure
and/or the exposure-response relationship is not known, expert opinion may be
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sought on what proport.ion of cases of an outcome is due to environmental noise.
This approach was used for the chapter for tinnitus in this report, because exposure
data on leisure noise and exposure-response relationships are not available for tinnitus.
The number of cases can then be multiplied by the DW to obtain the DALYs. When
using this method, the attribution of the cause of the outcome tends to be more subjective than in exposure-based approaches.

Process of developing this publication
There is currently little information at the international level on the health impact of
environmental noise in the WHO European Region. The WHO Regional Office for
Europe has carried out an assessment study to provide methodological guidance for
estimating the burden of disease related to environmental noise by calculating preliminary estimates of DALYs for the European Region.
The noise EBD project was started in 2005. An expert working group was convened
in Stuttgart in June 2005 to review the health effects of noise and the selection of
noise-related health outcomes for EBD estimation. Cardiovascular disorders, cognitive impairment, sleep disturbance, hearing loss, tinnitus and annoyance were selected as outcomes to be considered.
A second meeting was held in Bern in December 2005 to review the initial estimates
of the burden of disease from environmental noise. Experts provided background
documents and made presentations reviewing the detailed methods and preliminary
results of EBD assessment for the selected noise-related outcomes. For each topic, a
state-of-the-art review was made regarding the exposure data, exposure-response
relationships, outcome data, DW and DALY calculation. WHO staff provided the
topic-specific experts with methodological guidance based on previous global burden of disease experience. The meeting identified methodological constraints and informational gaps in quantification of DALYs due to environmental noise.
The methods and preliminary estimates were further elaborated in Berlin in April
2006 and in Bonn in December 2006. It was noted that calculation of DALYs is not
possible for more than a few countries owing to the limited availability of data in
most European countries. Because of this difficulty, the working group had to focus
on providing methodological guidance on risk assessment rather than on estimating
the EBD of environmental noise. Because EU Directive 2002/49/EC provides exposure data in many countries, it was also decided that the exposure metrics should use
the Directive indicators as much as possible. With these aims in mind, a meeting of
experts was convened in Bonn in May 2008.
Subsequent to the Bonn meeting, the authors of this chapter edited the final document. All chapters have been peer-reviewed, both within the working group and externally. At the final compilation of the chapters on health outcomes, the chapter on
hearing loss was excluded because of a lack of epidemiological data pointed out by
the reviewers. All other chapters were revised by the authors, taking into account the
comments of the reviewers.
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In 2010, exposure data on urban areas of> 250 000 inhabitants in the EU Member
States became available through the EEA with the enforcement of EU Directive
2002/49/EC (18). Accordingly, the WHO secretariat decided to include the EBD
calculations for the EU population using the available data. In every step of the calculation that involved uncertainties, the working group made conservative assumptions in filling the information gap in order to avoid any possibility of overestimation.
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2. ENVIRONMENTAL NOISE AND CARDIOVASCULAR
DISEASE
Wolfgang Babisch
Rokho Kim
This chapter examines the burden of cardiovascular diseases related to environmental noise. It is a common experience that noise is unpleasant and affects the quality
of life. It disturbs and interferes with activities of the individual, including concentration, communication, relaxation and sleep (1,2). Besides the psychosocial effects
of community noise, there is concern about the impact of noise on public health,
particularly regarding cardiovascular outcomes (3-5).
According to the WHO Global Burden of Disease 2000 study, ischaemic heart disease is the leading cause of death in developed and developing countries (22.8% and
9.4% of total deaths, respectively (6,7) . Worldwide, 12.6% of deaths are caused by
ischaemic heart disease, 9.6% by cerebrovascular disease and 1.6% by hypertensive
heart disease (8) . High blood pressure and high levels of blood lipids, including cholesterol and triglycerides, are major (biological or endogenous) risk factors for ischaemic heart disease. Endogenous risk factors can be affected by exogenous risk
factors (e. g. nutrition, environmental factors). Worldwide, 13.5% of deaths are attributable to high blood pressure (hypertensio n) and 6.9% to high (total) cholesterol
levels. 1.4% of deaths are attributed to urban air p ollution according to the WHO
Global Burden of Disease 2000 study (6,8).
The auditory system is continuously analysing acoustic information, which is filtered and interpreted by different cortical and sub-cortical brain structures . Arousal
of the autonomic nervous system and the endocrine system is associated with repeated temporal changes in biological responses. In the long run, chronic noise stress
ma y affect the homeostasis of the organism due to dysregulation, incomplete adaptation and/or the physiological costs of the adaptation (9-17) . Noise is considered a
nonspecific stressor that may cause adverse health effects in the long run. Epidemiological studies suggest a higher risk of cardiovascular diseases, including high blood
pressure and myocardial infarction, in people chronically exposed to high levels of
road or air traffic noise. This chapter collates the available evidence regarding risk
estimation for the burden of cardiovascular disease attributable to environmental
noise in European regions.

Definition of outcome
Cardiovascular disease includes ischaemic heart disease, hypertension (high blood
pressure ) and stroke. There is no evidence available on the relationship between
noise and stroke, so it will not be considered further here.
lschaemic heart diseases (lCD 10 codes 120-125) include angina (120), acute myocardial infarction (121 ), subsequent myocardial infarctions and complications of infarctions (122 and 123 ), other acute forms of ischaemic heart disease (124) and
chronic ischaemic heart disease (125). Essential hypertension is classified as I1 0 with
further codes for hypertensive heart failure (Ill), hypertensive renal disease (112)
and hypertensive heart and renal disease (113 ).
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Summary of evidence linking noise and cardiovascular disease
Epidemiological studies on the relationship between transportation noise (particularly road traffic and aircraft noise) and cardiovascular effects have been carried out
on adults and on children, focusing on mean blood pressure, hypertension and ischaemic heart diseases as cardiovascular end-points. The evidence, in general, of a
positive association has increased during recent years (18-20). While there is evidence that road traffic noise increases the risk of ischaemic heart disease, including
myocardial infarction, there is less evidence for such an association with aircraft
noise because of a lack of studies. However, there is increasing evidence that both
road traffic noise and aircraft noise increase the risk of hypertension. Very few studies on the cardiovascular effects of other environmental noise sources, including rail
traffic, are known. Numerical meta-analyses were carried out assessing exposureresponse relationships in quantitative terms (21 ,22) and the issue has been addressed
in various WHO projects. The exposure-response curves presented here refer to the
data collected for these projects, to illustrate the processes of a quantitative risk assessment.

Biological model of causation
Non-auditory health effects of noise have been studied in humans and animals for
several decades, using laboratory and empirical methods. Biological reaction models have been derived, based on the general stress concept {17,23-30). Noise is a
nonspecific stressor that arouses the autonomous nervous system and the endocrine
system (9,11-14,31,32 ) (C. Maschke & K. Hecht, unpublished data, 2005). A neuro-endocrinological definition of stress is that it is a state that threatens homeostatic or adaptable systems in the body (16,33,34). Increased allostatic load is associated with various diseases, including ischaemic heart disease (35). The epidemiological reasoning is based on three facts. First, experimental studies in the laboratory
have been carried out for a long time and revealed an increased vegetative and endocrine reactivity during periods of exposure {1, 36-70). However, the question regarding long-term effects of chronic noise exposure cannot be answered from shortterm experiments. Second, animal studies have shown manifest disorders in species
exposed to high levels of noise for a long time (71-83). However, effects in humans
and animals cannot be directly compared, particularly because two pathways may
be relevant- the direct effect due to nervous innervation and the indirect effect due
to the cognitive perception of the sound; the latter is certainly different in humans.
Furthermore, noise levels in animal studies were higher than in ambient situations.
Third, occupational studies have shown health disorders in workers chronically exposed to noise for many years (20,84-98). However, noise levels were higher than
in the ambient environment. Epidemiological research has therefore been carried out
with respect to community noise levels to test the hypothesis and to quantify the
risk.
Among other non-auditory health end-points, short-term changes in circulation, including blood pressure, heart rate, cardiac output and vasoconstriction, as well as
stress hormones (epinephrine, norepinephrine and corticosteroids), have been studied in experimental settings for many years (32,99). Classical biological risk factors
have been shown to be elevated in subjects that were exposed to high levels of noise
(44,54,79,1 00-111).
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From this, the hypothesis emerged that persistent noise stress increases the risk of
cardiovascular disorders, including hypertension and ischaemic heart disease. According to the noise/stress reaction model, the arousal of the endocrine and autonomic nervous system affects classical biological risk factors (e.g. blood pressure, blood lipids, glucose regulation, blood flow, haemostatic factors and cardiac
output). Chronic metabolic changes or dysfunction due to noise increase the risk
of manifest diseases, including hypertension, arteriosclerosis and myocardial infarction.

Exposure-response relationship
For a quantitative risk assessment and the derivation of guidelines for public health
noise policy, a common exposure-response curve is required. The risk estimates obtained from different noise studies can be summarized using the statistical approach
of meta-analysis.

Definition of exposure
Energy-based indicators of exposure (Leq) are adequate and sufficient for assessing
the relationship between long-term exposure to community noise and chronic diseases such as cardiovascular disorders. While single event noise indicators can be
useful predictors (as additional information) for assessing the effects of acute noise
(e. g. sleep disturbance) (112), integrated noise indicators (e.g. a year's average noise
level) are suitable predictors in epidemiological studies for assessing the long-term
effects of chronic noise exposure. Such indicators should measure noise during certain periods of the day. Examples include Lday,l6h (day-noise indicator 7:00 to
23:00 ), Lday,12h + Levening,4h (day-noise indicator 7:00 to 19:00 and evening-noise indicator 19:00 to 23:00) and Lnight,8h (night-noise indicator 23:00 to 7:00). Lday,16h is
a useful indicator for estimating health impacts according to the method proposed
here. When information on noise for the various periods of the day, i.e.
day/evening/night, is available, weighted and non-weighted indicators can easily be
calculated for use in health studies and related quantitative risk assessment. This includes the indicators Lden (weighted day-evening-night noise indicator) and Lnight according to Directive 2002/49/EC (113), which are considered in noise mapping.

If only one figure is anticipated to describe the noise situation, a single noise indicator may be a useful factor to be considered in noise studies (e.g. L24h, Ldn or Ldenl·
However, since night noise is assessed separately according to Directive 2002/49/EC,
it does not appear reasonable when daytime noise and nighttime noise exposures are
then combined in a weighted 24-hour indicator. With respect to health effects, it
would make much more sense to clearly distinguish between real day and night indicators. An optimal noise study would try to distinguish between the exposure of
the living room during the day (Lday) and the exposure of the bedroom during the
night (Lnighrl· Further, the concept of Lden is annoyance-based. From a cardiovascular point of view, there is no rationale known for weighing factors such as +5 dB(A)
or +10 dB(A ) for the evening and night periods of the day. It would be a better approach to consider day and night exposures separately with respect to its effects,
particularly for noise sources other than road traffic noise (where the day and night
noise levels are usually highly correlated). Studies should also try to distinguish between the exposure of the living room (during daytime) and the exposure of the bedroom (during nighttime) . However, such information is often not available.
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When comparing study results for the meta-analyses, problems arise from the fact
that different noise indicators (including even more complex national noise indices)
have been used in different studies. However, conversion formulas are available for
approximation. For example, with respect to road traffic noise the following empirical formula can be used for conversions between Lday,l6h and Lden (114):
Lden

= Lday,16h -

2 ·

ln( (Lday,16h-Lnighr,8h)/22.4))

However, this conversion can, per se, not be applied to other noise sources such as
aircraft noise and railway noise. Nevertheless, as long as particular studies referring
to Directive 2002/49/EC indicators Lden and Lnighr are largely missing, exposureresponse relationships (regression coefficients) based on other noise indicators
could approximately be considered for assessing the relative increase in risk with
increasing noise level.
For the meta-analyses, noise exposure was divided into 5-dB(A) categories for the
daytime outdoor average A-weighted sound pressure level (Lday,16h). This was considered in most studies. Information on nighttime exposure (Lnighr,&h) was seldom
available. Newer studies used non-weighted or weighted averages of the 24-hour
exposure (Leq, Ldn, Lden) (113). Some aircraft noise studies used national calculation methods (e.g. Dutch Kosten Units). Some of the studies considered subjective
ratings of the noise, including noise annoyance, as indicators of noise exposure.
Sound levels were converted on the basis of best-guess approximations to Lday,l6h
for comparison and pooling.
In urban settings, average nighttime noise levels for road traffic tend to be approximately 7-10 dB(A) lower than average daytime levels and are relatively independent of the traffic volume of the street (except motorways) (115-117). Measurements showed that Lden was approx. 1-3 dB(A) higher than Lday,l6h where the difference between Lday,16h and Lnighr,8h ranged from 10 to 5 dB(A) (114).
In the conversion formula given above, if the difference between day and night
sound levels is of the order of 7-8 dB(A), then this accounts for approximately 2
dB(A) higher Lden values compared to Lday,l6h· This is commonly found for road
traffic noise in urban streets with the 24-bour noise levels tending to be only slightly lower than daytime levels (118). A conversion factor of 2 dB(A) was also suggested based on Norwegian data (T. Gjestland, personal communication, 2006).
Another study found the difference range Lden - Ldn to be between 0 and 1.5 dB,
depending on whether the noise level LAeq dropped in the evening (119).
To summarize, because the differences between Lden and Ldn are usually small, in
epidemiological studies in which the relative effects of road traffic noise are studied, sound emission during the daytime can be taken as an approximate relative
measure of the overall sound emission, including at night. This is further justified
by the fact that existing noise regulations usually accept a 10-dB(A) difference between the day and the night. However, this approximation can only be made with
respect to road traffic noise. For train and aircraft noise, no such approximation
can be made. Approximate formulae for the conversion of different noise indicators are also given in the Good practice guide for strategic noise mapping (120).
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Meta-analysis - road traffic noise and myocardial infarction
To determine the most up-to-date and accurate exposure-response relationship between community noise and m yocardial infarction, a meta-analysis was carried out
(21,121 ). By 2005, a total of 61 epidemiological studies had been recognized as
having either objectively or subjectively assessed the relationship between transportation noise and myocardial infarction. Nearly all of the studies referred to road
traffic noise or (commercial) aircraft noise, and a few to military aircraft noise.
Most of the studies were of the cross-sectional type (descriptive studies) but observational studies such as case-control and cohort studies (analytical studies) were also available. The study subjects were children and adults. Confounding factors
were not always adequately considered in some older studies. Not many studies
provided information on exposure-response relationships, because only two exposure categories were considered.
All epidemiological noise studies were evaluated with respect to their feasibility for
inclusion in a meta-analysis. The following criteria for the inclusion in the analysis/synthesis process were applied: (a) peer-reviewed in the international literature;
(b) reasonable control of possible confounding (stratification, model adjustment,
matching); (c) objective assessment of exposure (sound level); (d) objective assessment of outcome (clinical assessment); (e) type of study (analytical or descriptive);
and (f) multi-level exposure-response assessment (not only dichotomous exposure
categories).
Based on the above criteria, five analytical (prospective case-control and cohort}
and two descriptive (cross-sectional) studies were suitable for derivation of a common exposure-response curve for the association between road traffic noise and the
risk of myocardial infarction. Two separate meta-analyses were undertaken by considering the analytical studies and descriptive studies separately. The analytical
studies comprised those that were carried out in Caerphilly and Speedwell with a
pooled analysis of 6 years follow-up data (122,123) and the three Berlin studies
(124,125). The descriptive studies comprised the cross-sectional analyses that were
carried out on the studies in Caerphilly and Speedwell (126). All studies referred to
the road traffic noise level during the day (Lday,16h) and the incidence (analytical
studies) or prevalence (descriptive studies) of myocardial infarction as the outcome.
The study subjects were men. In all analytical studies the orientation of rooms
(moderator of the exposure) was considered for the exposure assessment (at least
one bedroom or living room facing the street or not}. In all descriptive studies the
traffic noise level referred to the nearest facades that were facing the street and did
not consider the orientation of rooms/windows (source of exposure misclassification). The individual effect estimates of each study were adjusted for the covariates
given in these studies. This means that different sets of covariates were considered
in each study. Nevertheless, this pragmatic approach accounts best for possible confounding in each study and provides the most reliable effect estimates derived from
each study.
The common set of covariates considered in the descriptive studies were age, sex
(males only) social class, body mass index, smoking, family history of ischaemic
heart disease, physical activity during leisure time and prevalence of pre-existing
diseases. The common set of covariates considered in the analytical studies were
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age, sex (males only), social class, school education, employment status, shift work,
smoking and body mass index. Some of the analytical studies also considered physical activity during leisure time, family history of ischaemic heart disease or myocardial infarction, prevalence of pre-existing diseases, work noise and marital status. In one study, the effect estimates were further adjusted for hypertension and diabetes mellitus. This may be a conservative approach owing to over-controlling, because these biological (risk) factors may be mediators along the pathway from exposure (noise stress) to disease.
The odds ratios calculated for the different 5-dB(A) noise categories (Lday,16h) within a single study were then pooled between studies for each noise category. Since
higher exposure categories usually consist of smaller numbers of subjects than the
lower categories, regression coefficients across the whole range of noise levels within a study tend to be largely influenced by the lower categories. This may lead to
an underestimation of the risk in higher noise categories. The multi-level approach
pooled the effect estimates of single studies within each noise category, thus giving
more weight to the higher noise categories and accounting for possible non-linear
associations.
The results from the two meta-analyses (descriptive studies and analytical studies)
are shown in Table 2.1 (121). For each meta-analysis we include the odds ratios
(OR) and 95% confidence intervals (CI) for the original studies (with the weights
used in the pooled analysis), the pooled OR and CI and the Laird Q-test of heterogeneity between studies. If the P-value from the Q-test is< 0.05, the studies are too
heterogeneous and should not be combined.
The pooled estimates and Cis are shown graphically in Fig. 2.1 (descriptive studies) and Fig. 2.2 (analytical studies). The descriptive (cross-sectional) studies (Fig.
2.1) cover the sound level range of Lday,16h from >50 to 70 dB( A), while the cohort
and case-control studies (Fig. 2.2) cover the range from s 60 to 80 dB(A). The two
curves together can serve as a basis for estimating the exposure-response relationship. From Fig. 2.1, it can be seen that below 60 dB(A) for Lday,16h no noticeable
increase in myocardial infarcti.o n risk is to be detected. For noise levels greater than
60 dB(A), the myocardial infarction risk increases (Fig. 2.1 and 2.2).
A polynomial function was fitted through the data points from the analytical studies (Fig. 2.2), to generate a continuous exposure-response curve that can be applied
to categorized noise data and also to continuous noise data. The data points were
weighted by the number of subjects (N-weighting) (21,121) . Mean category values
of the decibel-axis are considered for the calculation. For the reference category
"s 60 dB(A)" , a value of 55 dB( A) was used because this category also includes a
large number of noise levels below 55 dB(A). Using alternative values for this reference category (e.g. 52.5 or 57.5) had only a very marginal effect on the coefficients and the fit statistics. According to the empirical German noise assessment
model (Uirmbelastungsmodell), daytime noise levels tend to be equally distributed
across the categories> 45-50, >50-55 and> 55-60 (127). In urban settings, background levels during the day do not often fall below 50 dB(A).
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Table 2.1. Odds ratios and 95% confidence intervals from descriptive and
analytical studies on the relationship between road traffic noise
level and the Incidence/prevalence of myocardial Infarction
Descriptive
studies

Road traffic noise level,

L.lay,16h

(dB(A))

51-55

56--60

61-65

66--70

Caerphilly

1.00

Speedwell

1.00

Pooled

1.00

1.00 (0.581.71)
[1 3.29]
1.02 (0 .571.83)
[11 .1 9]
1.01 (0 .681.50)
p =0.96

0.90 (0.561.44)
[17.23]
1.22 (0.702.12)
[1 2.62]
1.02 (0.721.47)
p =0.41

1.22 (0.632.35)
[ 8.98]
1.07 (0.591.94 )
[10 .94]
1.14 (0.731.76)
p =0 .77
71-75

Q-test
Analytical
studies
Caerphilly &
Speedwell

< 60

61-65

66--70

1.00

Berlin I

1.00

Berlin II

1.00

Berlin Ill

1.00

Pooled

1.00

0.65 (0.271.57)
[ 4.95]
1.48 (0.573.85)
[ 4.21]
1.16 (0.821.65)
[31.43]
1.01 (0.771.32)
[54.42]
1.05 (0.861.29)
p =0.57

1.18 (0.741.89)
[1 7.48]
1.19 (0.492.87)
( 4.94]
0.94 (0.621.42)
[22.76]
1.13 (0.861.49)
[50.87]
1.09 (0.901.34)
p =0.87

Q-test

N

2512
2348

76--80

N

3950
1.25 (0.413.81)
[ 3 .09]
1.07 (0.681.68)
[1 8 .92]
1.27 (0 .881.84 )
[28.24]
1.19 (0.901.57)
p =0.84

1.76 (0.1128.5)
[ 0 .50]
1.46 (0.772.78)
[ 9.27]

243
4035
411 5

1.47 (0 .792.76)
P = 0 .90

Source: Babisch 2006 (121).
Note: Numbers are odds ratios; 95% confidence intervals are given in round brackets; weights are given in square brackets; N sample size; Pooled pooled estimates from meta-analysis of the studies shown; P probability of the Qtest for heterogeneity.
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Fig. 2.1 & 2.2. Pooled effect estimates (meta-analysis) of the association
between road traffic noise and the prevalence (Fig. 2.1, left)
and incidence (Fig. 2 .2, right) of myocardial infarction (odds
ratio+/- 95% confidence interval)

0

!

II>

1.8

1.8

1.6

1.6

1.4

•

1.2

v •

'0
'0

0

+95% Cl

---- Pooled
•

-95% Cl

0

!

II>

Jl

1.4

1.2

'0
'0

-

0

d

....--'

v

/

•

+95% Cl

---- R:>oled
• -95% Cl

0.8

0 .8

0.6

0 .6
'::1'='
<;:,'0
'='"'
'::1'0

<¢'='
,\<::)
<;:,"
<;:,'0

LAeq ,day,16h

(dB(A))

L Aeq,day,16h

( dB(A))

Source: Babisch (21 ).
BURDEN OF DISEASE FROM ENVIRONMENTAL NOISE

IWE411• •

II

D Ct.

0

IP

10

The result is shown graphically in Fig. 2.3 and mathematically below. This polynomial function explains 96% of the variance (R2 ) in the meta-analytical results.
Because of the data used to derive this function, the exposure-response function
refers to road traffic noise and to the daytime noise indicator Lday, 16h · It is defined
for noise levels ranging from 55 to approximately 80 dB(A):
OR = 1.63 - 0.000613 ·

(Lday,l6h)

2

+ 0.00000736 · (Lday,16h) 3

The analytical studies were chosen for the risk curve because of their generally accepted higher credibility with respect to causal inference. However, when both descriptive and analytical studies were considered together for one polynomial fit, the
results were almost identical. This exposure- effect curve will regularly be updated
with respect to information from new studies. For practical application, the odds
ratios for different noise levels are given in Appendix 1 to this chapter.
Alternatively, a fixed-effect meta-analysis of a linear trend was carried out (2 1). It
revealed an OR of 1.17 (95% CI 0.87-1.57, P = 0.301, P(Q) = 0.943).
Fig. 2 .3 . Polynomial fit of the exposure-response relationship for road
traffic noise and the incidence of myocardial infarction

-

0

Cases weoghtoo by n weight

o Observed
cubic

0

-ro.....
(f)

"0
"0

0

0

0
0

1 .00'-1---~-

55.0

60.0

65.0

70.0

L Aeq,day,16h

75.0

80.0

(dB(A))

Source: Babisch (21 ).

Meta-analysis: road traffic noise and hypertension
Regarding hypertension, a pooled estimate of the relative risk of 0.95 (95% CI
0.84-1.08 ) per 5-dB(A) increase in noise level during the day (L day,l6h < 55-80
dB(A)) was calculated for the association between road traffic noise and hypertension based on a meta-analysis published in 2002 (20). This estimate was recently updated based on new study results, a nd a pooled estimate of 1.12 (95% CI 0.97-1. 30)
was reported (22). Significant results were found in two recently published studies,
showing increases in the risk of hypertension of 1.05 (95% CI 1.00-1.10) per 5-
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dB(A) increase in noise level (L24h = 45-75 dB(A) ) (128) and 1.38 (95% CI 1.061.80) per 5-dB(A) increase in the 24-hour noise level (L24h = 40-70 dB(A)) (129), respectively. In a study looking at the combined effects of road traffic noise and air
pollution on the prevalence of hypertension, the odds ratios for noise did not wane
after adjustment for air pollution (130).

Meta-analysis: aircraft noise and hypertension
The results of five studies on the relationship between aircraft noise and high blood
pressure are shown in Fig. 2.4 (1 28,131-1 35). The study subjects were men and
women. A noise-level-related data pooling (categorical approach) was difficult to
perform owing to the fact that different (national) exposure indices were used. Furthermore, different definitions of hypertension were applied. Individual odds ratios
and confidence intervals were taken from summary reports and the original publications for this purpose to calculate regression coefficients of individual studies and
odds ratios with respect to the weighted day/night noise indicator Ldn, which is supposed to be very similar to L den · When the coefficients of a linear trend from the five
studies were taken together ("regression approach"), the pooled estimate of the relative risk was 1.13 (95% CI 1.00-1.28) per 10 dB(A) for aircraft noise levels ranging between approximately 4 7 and 67 dB(A) (136). The statistical test for heterogeneity of the studies was significant (P(Q ) = 0.002). However, fixed and random effect estimates were the same. Owing to the results of new studies, this pooled effect
estimate was smaller than that obtained from an earlier meta-analysis where the estimate of the relative risk was 1.59 (95% CI 1.30- 1.93) per 10-dB(A) increase in the
noise level (20).
Fig. 2.4. Association between aircraft noise and the prevalence or incidence
of high blood pressure
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Disability weight
Different values of DW are used in the WHO comparative risk assessment reports
by the different categories of epidemiological subregion that were defined based on
geographical location and the level of infant and adult mortality (7).
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The DW for acute myocardial infarction in the WHO EUR-A epidemiological subregion2 is 0.405 (7). However, disability weights of 0.108 and 0.186 are given for
angina pectoris and congestive heart failure. No DW is given for ischaemic hea rt disease as a group. Hypertensive heart disease for the EUR-A epidemiological subregion is 0.201 but no DW is given for hypertension alone. In the literature, however,
disability weights of 0.350 and 0.352 are reported for ischaemic heart disease as a
group and for hypertension, and one year was considered for the duration of ischaemic heart disease and hypertension (137).

EBD calculations
Two examples are given for calculating EBD from noise fo r cardiovascular disease.
First, the exposure-specific approach is used to estimate the DALYs from myocardial infarction due to road traffic noise in Germany. Second, different noise exposure prevalence data are used to estimate the attributable fraction of myocardial infarction due to noise in Berlin.

Exposure-based approach for road traffic noise and myocardial
infarction in Germany
An example is given for Germany regarding road traffic noise and myocardial infarction. These EDB calculations use an exposure-based approach. The country-specific population-attributable fraction (impact fraction) and the attributable cases can
be calculated based on the distribution of the population in different exposure categories and the respective relative incidence of disease. This approach requires:
• a population-based estimate of the prevalence of the outcome in Germany obtained from surveys or national statistics;
• a n estimate of the attributable fraction of the outcome caused by environmental
noise, calculated from German estimates of exposure prevalence and Fig. 2.3; and
• a value of DW for each case of the outcome caused by environmental noise.

Prevalence of noise exposure
According to the older German noise exposure model (Uirmbelastungsmodell), it
was estimated (reference year 1999) that approximately 16% of the German population were exposed to road traffic noise levels (taken at the facades of their houses) exceeding 65 dB(A) during the day (Lday,l6h), that some 15% were exposed to
60-65 dB(A) and that approximately 69% were exposed to levels below 60 dB(A)
(138). The noise distribution is shown in Table 2.2. During the night, noise levels
tend to be 7- 10 dB(A) lower.

Attributable fraction calculation
By applying the polynomial equation of the exposure- response function (Fig. 2.3) to
the noise exposure distribution of the German population, it is possible to calculate
an attributable fraction (AF) for each exposure gro up, that is, the proportion of cases of myocardial infarction due to noise exposure.
2 The WHO EUR-A epidemiological subregion comprises Andorra, Austria, Belgium, Croatia, Cyprus,
the Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, Malta, Monaco, the Netherlands, Norway, Portugal, Sa n Marino, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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The risk ratios attributed to the exposure categories are taken from Fig. 2.2. Using
the formula of the population-attributable fraction (PAF) provides the following results:
PAF

=

(1.031·0.153 + 1.099·0.090 + 1.211·0.051 + 1.372·0.015 + 1·0.691) -1
1.031·0.153 + 1.099·0.090 + 1.211·0.051 + 1.372·0.0 15 + 1·0.691

=

_
0 0291

The resulting attributable fraction of myocardial infarction due to road traffic noise
for the German population in the year 1999 is therefore 2.9%.
Table 2.2. Example: attributable fraction for myocardial infarction due to
road traffic noise, estimated from the noise exposure pattern In
Germany
Road traffic noise 1999,
(dB(A))

l.lay,1&h

Percentage
exposed

Relative risk

Attributable
fraction

<60

69.1

1.000

0.00

60-64

15.3

1.031

3.03

65-69

9.0

1.099

9.03

7~74

5.1

1.211

17.44

>75

1.5

1.372

27.13

Cases of and deaths from myocardial infarction due to noise
According to the national health statistics, 84 9 557 cases of ischaemic heart diseases
(lCD 9, No. 410-414 ), incl uding 133 115 cases of acute myocardial infarction (lCD
9, No. 410 ), were diagnosed in 1999 (139). The number of deaths due to myocardial infarction in Germany in 1999 was 76 961. So as not to double count cases
when DALYs are calculated, the number of deaths was subtracted from the number
of cases, leaving 56 154 new cases that did not result in death.
To calculate the cases due to traffic noise, the number of cases of myocardial infarction is multiplied by the attributa ble risk. Since there is no reason to believe that
cases resulting in death should differ from those that do not with respect to noise exposure, the same attributable risk is applied to both groups of myocardial infarction
cases.
The number of cases of non-fatal myocardial infarction (56 154) multiplied by 2.9%
results in approximately 1629 new cases per year of non-fatal myocardial infarction
in Germany attributa ble to traffic noise.
In addition, a proportion of deaths from myocardial infarction may also be attributable to traffic noise. Each of these deaths includes future YLL. Life expectancy at
each age in 2002-2004 was used (139). For each age group, the number of deaths
due to myocardial infarction was multiplied by the life expectancy at that age separately for males a nd females. The total YLL for each sex was multiplied by 2.9% to
give the YLL attributable to noise. This results in approximately 29 488 YLL.
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Calculation of DALYs

To gain a rough estimate of the DALYs lost due to noise-related myocardial infarction for one year, the formulae in the previous chapter can be used:
DALY = YLL + YLD
where YLD = I · DW · Land YLL = number of deaths · average loss of life per death
due to myocardial infarction.
Assuming one year of disability for each non-fatal case of myocardial infarction, the
total DALYs are equal to:
29 488 + (1 629. 0.405 . 1) = 30 147

This does not include ongoing morbidity after the first year.
Exposure-based approach for road traffic noise and myocardial
infarction in Berlin
Another example, referring to the city of Berlin, is based on recent noise exposure
data (Lden and Lnighr) derived from the strategic noise maps according to Directive
2002/49/EC (113,140). The noise distribution is shown in Table 2.3 and it can be
seen that the prevalences of exposure are lower than those in Table 2.2. Since Berlin
is a metropolitan city where the noise exposure is likely to be higher than in smaller communities and rural areas, the data suggest that the traffic noise exposure in
Germany, in general, is lower than estimated by the old Liirmbeliistigungsmodell
(138). However, one has to consider that only the primary road network was assessed. On the other hand, traffic volumes of more than about 12 000 vehicles during the day (6:00-22:00)- corresponding to approximately LAeq = 65 dB(A) -are
not very likely for the secondary road network. Applying the formula given above,
the attributable fraction for Berlin is 0.0107, meaning that approximately 1.1% of
all myocardial infarctions would be attributable to the road traffic noise in Berlin.
Table 2.3. Estimated road traffic noise exposure for the city of Berlin
Average sound pressure
level, l.ten (dB( A))
Approx. <55

Number of
citizens
exposed •

Percenta~e

exposed

2 683449

80.53

1.000

>55-59

220 200

6.61

1.000

6Q-64

155 000

4.65

1.015

65-69

140 200

4.21

1.067

70-74

112 600

3.38

1.161

20800

0.62

1.302

>75

• Numbers refer to the primary road network of Berlin.
b Total population of Berlin: 3 332 249 (2005).
c Odds ratios are derived from the polynomial risk equation for lclay, 1sh
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Estimation of ischaemic heart disease burden from road traffic noise
in the EU Member States
There is no international database on noise exposure of the European population
covering the whole European Region. However, the Noise Observation and Information Service for Europe (NOISE) maintained by the European Environment
Agency (EEA) and the European Topic Centre on Land Use and Spatial Information
(ETC LUSI) on behalf of the European Commission provide noise exposure data
that can be used for calculating disease burden in the western European countries.
It contains data related to strategic noise maps delivered in accordance with EU Directive 2002/49/EC relating to the assessment and management of environmental
noise (141 ). As for road traffic noise, the dataset covers the exposure distribution in
approximately 20% of the total EU population as of January 2010. Bearing in mind
that there are uncertainties and assumptions involved in using the exposure data
based on strategic noise maps by the Member States (see below), we can use this official data to estimate burden of disease in the EU Member States.3
Table 2.4 summarizes the distribution of the population exposed to road traffic
noise in agglomerations with more than 250 000 inhabitants, a nd relative risks and
attributable fractions for respective expos ure categories. The risk ratios attributed
to different Lden categories are taken from Appendix 1 of this chapter. Applying the
formula given above, the attributable fraction is 0.018, meaning that approximately 1.8% of all myocardial infarctions would be attributable to road traffic noise in
these western European countries.
Table 2.4. Road traffic noise exposure for the European countries reporting
noise maps
Road traffic noise
within agglomeration
L.len (dB{A))
<55

Percentage
exposed •

Relative risk

0

Attributable
fraction

50

1.000

0.00

55-59

17

1.000

0 .00

6{}-64

19

1.01 5

1.48

65-69

9

1.067

6.29

7D-74

4

1. 161

13.87

Source: Noise Observation and Information Service for Europe (1 41).
The population size is 11 0 million living in agglomerations with > 250 000 inhabitants.

8

b

The risk ratios attributed to different

Lden categories are taken from Appendix 1 of this chapter.

3 Austria, Bulgaria, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Latvia, Lithuania, the Netherlands, N orway, Poland, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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In 2008, WHO published an updated report on global burden of disease (142). In this
report, the DALYs for disease cluster categories were reported by different subregions
based on income levels. High-income European countries4 correspond to the EUR-A
subregion with very low child and adult mortalities in the previous reports. DALY s of
cardiovascular diseases are reported in the categories of rheumatic heart disease, hypertensive heart disease, ischaernic heart disease, cerebrovascular disease and inflammatory heart diseases. The total burden of ischaernic heart disease is 16 826 000 DALYs out
of 883 million people in the WHO European Region, of which 3 376 000 DALYs are
out of 407 million people in the high-income European countries. As DALYs for myocardial infarction were not published, we applied the above attributable fraction to the
category of ischaemic heart disease. In other words, for the sake of DALY calculation,
we assumed that road traffic noise has the similar impact on all ischaernic heart disease
as on myocardial infarction. In high-income European countries, DALYs attributable to
transport noise were estimated to be 60 768 years (1.8% of 3 376 000 DALYs) (1 42).

Uncertainties, limitations and challenges
Bioloqical plausibility of association
The biological plausibility of the hypothesis of noise effects is well-documented (see
previous section summarizing the evidence) . Acute noise effects have been studied
extensively over the past 50 years, and a general noise reaction model was well-established before research moved from the laboratory to test hypotheses with respect
to the long-term effects of noise in epidemiological studies.
The auditory system is continuously analysing acoustic information, which is filtered and interpreted by different cortical and sub-cortical brain structures causing
acute responses of the autonomic nervous and the endocrine system, even during
sleep. Long-term noise stress can adversely affect biological risk factors due to
chronic dysregulation. Considering this pathway, noise must be viewed as an environmental risk factor. In epidemiological noise studies, higher risk estimates were
found when length of exposure was considered (years in residence). The same accounts for room orientation and window opening habits (higher risks when rooms
were facing the street with windows open). This is in accordance with the noise hypothesis and the effects of chronic noise stress (exposure effect).

Generalization of myocardial infarction to other ischaemic heart
diseases
Myocardial infarction was considered for the meta-analysis because it was the outcome most commonly assessed in the studies that met the inclusion criteria for the review. The noise impact on myocardial infarction may have been easier to detect by
epidemiological studies, because misclassification in the diagnosis of myocardial infarction is less likely than for all ischaemic heart diseases. Ischaemic heart disease
comprises: acute myocardial infarction, other acute and sub-acute forms of ischaemic
heart disease, old myoca rdial infarction, ischaemic signs in the electrocardiogram,
angina pectoris, coronary atherosclerosis and chronic ischaemic heart disease.
4 High-income European countries are: Andorra, Austria, Belgium, Cyprus, Denmark, Finland, France,
Germany, Greece, lceland, Ireland, Israel, Italy, Luxembourg, Malta, Monaco, the Netherlands, Norway, Portugal, San Marino, Slovenia, Spain, Sweden, Switzerland and the United Kingdom.
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Because there is no exclusive causal mechanism postulated specifically for myocardial infarction, it has been suggested that the impact fraction of traffic noise could
be applied to all types of ischaemic heart disease. Therefore, the exposure-response
curve for myocardial infarction could be generalized to all ischaemic heart diseases
for the calculation of DALYs. This is supported by Fig. 2.5 and Fig. 2.6, which
shows the association between road traffic noise level during the day (Lday,16h) and
the prevalence of myocardial infarction and ischaemic heart diseases based on two
studies, where all detailed information was assessed within each study (126). It can
be seen that the associations with the noise level look quite similar. The point estimate of pooled effect estimates for noise levels higher than 60 dB(A) are slightly
higher for (all) ischaemic heart diseases than for myocardial infarction.
Fig. 2.5 & 2.6. Exposure-response curve for road traffic noise and the
prevalence of myocardial infarction (Fig. 2.5, left) and all
ischaemic heart diseases (Fig. 2.6, right)
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Source ofthe data: Babisch et al. 1993 (126)

Specificity of hypertension as an outcome
Pooling of data is difficult when different criteria and assessment methods for the
disease end-points were used in different studies. For example, with respect to hypertension, some aircraft noise studies refer to the former WHO criterion of a measured blood pressure of 160/100 mmHg, while others refer to the current WHO criterion of 140/90 mmHg. Perhaps more importantly, different determinants of high
blood pressure were used, including self-reported doctor-diagnosed hypertension,
anti-hypertensive drug medication, actual blood press ure measurements, or combinations of the three. T he heterogeneity of the studies may be less of a problem with
respect to the slope of the pooled exposure-response curve. However, decisions must
be made regarding the onset (threshold) of the increase in risk. For the calculation
of the attributable fraction, estimates of different scenarios can be made.
Generalization of evidence to both sexes
The exposure-response curve derived from male study subjects was generalized to
women. T he subjects in the noise studies were mostly men, owing to considerations
of statistical power in the study design. Cardiovascular diseases are more frequent
in middle-aged males (143). For reasons of homogeneity, the relatively small number of females was excluded from the calculation of the pooled effect estimates.
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The available results of noise studies do not allow for a distinction between the sexes. There is some indication that males may be more affected by road traffic noise
(125,128,144,145) but contradictory results have also been found (129). Studies on
the association between environmental noise and high blood pressure showed no
consistent pattern with respect to higher relative risks in either men or women (18).
In studies where females were considered, the hormonal/menopausal status was not
assessed, which could act as a confounder (falsely showing differences between the
sexes) (146).
In laboratory studies, the focus was primarily on "before-after" effects of noise exposure in the same test subjects rather than on gender differences. In occupational
noise studies, gender was often considered as a confounding factor but not as a potentially effect-modifying factor in the statistical analyses. Male blue collar workers
were predominantly found in high-noise workplaces. Studies on the association between environmental noise and high blood pressure showed no consistent pattern
with respect to higher relative risks in either men or women (121).
Although there are differences in the absolute risk between males and females, it
seems reasonable to assume that, in relative terms, females may be just as affected
by noise stress as males. Nevertheless, in future noise studies, potential gender differences should be addressed.

Issues of statistical siqnificance
The confidence intervals of the effect estimates shown in Fig. 2.1 and 2.2 for the association between traffic noise and myocardial infarction include relative risks of
1.0. The purpose of the meta-analysis was to derive a "best guess" pooled relationship for the calculation of population-attributable risks. Individual studies showed
significant (P < 0.05) or borderline significant (P < 0.10) results when the highest exposure categories were combined and/or subsets of subjects with long years in residence were considered (124,125). When the meta-analysis is carried out for subsamples of subjects that had lived for at least 10 or 15 years in their dwellings, larger effect estimates were also obtained in the meta-analysis (21). For example, when
the upper two noise categories of the exposure-response curve are combined, the
pooled effect estimate is OR = 1.25 (P = 0.068) in the total sample, and OR = 1.44
(P = 0.020) in the sub-sample, the latter being statistically significant. Regarding linear trend, the odds ratio in the sub-sample of subjects with many years of residence
was 1.44 per 10-dB(A) increase in the noise level (CI 0.97-2.12, P = 0.067), which
was borderline significant. However, for the calculation of population-attributable
risk percentages, the weaker effect estimates were considered to apply to the entire
study populations, because information about modifiers of exposure such as length
of residence or window/room orientation will not be available for general populations. Depending on the results of new studies, the current risk cmves must be regularly updated.

Lack of exposure data
The lack of accurate exposure data is a major hindrance in estimating actual burden
of disease. How can exposure data from countries and subregions be obtained? EU
Member States have just started to systematically assess the environmental noise due
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to road, rail and air traffic and commercial/industrial activities in their communities
according to EU Directive 2002/49/EC (113). The noise mapping data for Directive
2002/49/EC can be used as shown above. It should be noted that the application of
the exposure data for the urban population to the total population in the EU may
lead to overestimation of burden. To avoid this possibility, we extrapolated only to
agglomerations with> 50 000 inhabitants (57% of the EU population ). The accuracy and representativeness of exposure data will improve when the second round of
noise mapping produce data from agglomerations with 100 000-250 000 inhabitants
in 2012. Exposure data will be still sparse from the WHO EUR-B5 and EUR-C6 epidemiological subregions. Extrapolation of exposure data from EUR-A to the EUR-B
and EUR-C epidemiological subregions might be problematic because the level of
noise exposure of the population might be quite different between these subregions.
Road traffic is a key environmental noise source. However, results from epidemiological studies with respect to the association of other environmental noise sources
(such as air traffic noise, railways or even leisure noise) with myocardial infarction
are rarely available. For the time being, the exposure-response curve derived for
road traffic noise could be used, considering that at the same average noise level, aircraft noise tends to be more annoying and conventional railway noise less annoying
than road traffic noise (119,14 7). Furthermore, exposure misclassification diluting
the true effects is less of a problem with respect to aircraft noise because all sides of
the house are equally exposed. (Note. According to Directive 2002/49/EC, noise levels refer to the most exposed side of a dwelling.) The characteristics of road traffic
noise and its effects can be quite different from rail and aircraft noise, which is an
additional source of uncertainty when applying road noise curves to other noise
sources and vice versa.

Confoundinq with air pollution
Air pollutants have also been shown to be associated with cardiovascular end-points
(148-155). In real life, individuals exposed to road noise are also likely to be exposed to air pollution arising from road traffic. It is not yet clear whether the impact
of noise on ischaemic heart disease is independent, additive or synergistic to the impact of outdoor air pollution. Air pollution studies have not controlled for noise and
vice versa. Air pollution epidemiology carried out in the last century focused primarily on respiratory illness, which was not an issue in noise research. However, cardiopulmonary mortality was also identified as a key outcome of acute and chronic
exposure to air pollutants.
Most information on hospital admissions due to acute changes (increases) in levels
of air pollutants come from time-series studies (150). Studies on short-term exposure to elevated concentrations of fine particulate matter are associated with acute
changes in cardiopulmonary health. However, since traffic volume does not show

5 The WHO EUR-B epidemiological subregion comprises Albania, Armenia, Azerbaijan, Bosnia and
Herzegovina, Bulgaria, Georgia, Kyrgyzstan, Montenegro, Poland, Romania, Serbia, Slovakia, Tajikistan, the former Yugoslav Republic of Macedonia, Turkey, Turkmenistan and Uzbekistan.
6 The WHO EUR-C epidemiological subregion comprises Belarus, Estonia, Hungary, Kazakhstan,
Larvia, 6Lithuania, the Republic of Moldova, the Russian Federation and Ukraine.
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considerable day-to-day variations, the changes in air pollution in these studies are
due to other factors that affect the concentration of air pollutants, mainly changes
in weather conditions. Noise levels in urban environments, on the other hand, are
primarily determined by the relatively constant traffic volume per day, and much less
by weather conditions when the distance of houses from the street is short (urban
noise). In this respect, confounding between noise and air pollution is not likely with
respect to short-term effects in time-series studies.
The health effects of noise in general refer to long-term chronic noise stress. Confounding can be an issue in long-term effects observed by cross-sectional, case-control and cohort studies. Epidemiological studies have shown strong associations of
mortality and life expectancy with long-term exposure to fine particulate matter and
sulfates (156). However, the study designs of cohort studies on the association between air pollutants and cardiopulmonary mortality differ considerably from those
of noise exposure. In air pollution studies, the spatial exposure is often considered
on an ecological basis. Subjects from different metropolitan areas with different
mean (background) concentrations of air pollutants have been compared with respect to disease occurrence. No distinction is usually made between busy streets and
side streets (148,149,152,157). In noise studies, the exposure in front of a study participant's house was assessed on an individual level with respect to nearby sound
sources, along with individual confounding factors. Differences of 1:100 (20 dB(A))
in terms of sound intensity are common for people living in different streets or even
only a few yards away from one another, because shielding is highly effective for
noise. The sound level can diminish from the front to the back of a house by 30
dB(A) or more (sound intensity 1:1000). To some extent, one could say that major
air pollution studies refer to macro-scale exposures while noise studies refer to micro-scale exposures.
Further, cardiovascular effects of noise (hypertension) were also found for noise
sources where air pollutants are less likely to be co-varying factors, e.g. occupational noise (20) and aircraft noise (121). It was shown that the relative contribution of
airport operations to the emission levels of nitrogen oxides, carbon monoxide, sulfur dioxide, volatile organic compounds and black smoke was small compared to
the background concentrations in the vicinity of an airport (158). In spite of this obvious co-exposure, there was a lack of interaction between the scientific community
dealing with the health impacts of noise and that dealing with air pollution. However, this has changed in recent years and studies on their combined effects are currently under way (130,159,160). Some studies have used the distance to major roads
as a surrogate for exposure to air pollutants. However, noise would be as good an
explanation for the observed effects (161-165).

Method of calculatinq the exposure-response relationship
Different approaches have been used to calculate pooled effect estimates and exposure-response relationships. These include the "regression approach" and the "categorical approach". In the regression approach, the slopes (regression coefficients)
across all noise categories of each noise study are pooled to assess a common regression coefficient. In the categorical approach, the relative risks found for the same
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noise category in each noise study are pooled and considered for the calculation of
an exposure-response curve. The regression approach has the advantage that regression coefficients can be pooled regardless of actual noise levels; only the slope
(regression coefficient) of the exposure-response relationship is taken into account.
The categorical approach is noise-level oriented. Possible thresholds of effects can be
determined, and it is less likely to obscure possible non-linear associations, but it requires comparable exposure indicators of the studies considered in the meta-analysis. Often both, trend and categorical contrast analyses are carried out simultaneously (128).

Conclusions
The noise indicators used for noise mapping in the EU can - in principle - be used
for a quantitative risk assessment regarding cardiovascular risk if exposure-response
relationships are known. Only two end-points - hypertension and ischaemic heart
disease- should be considered at this stage. If necessary, different exposure-response
curves could be used for different exposures. Some studies showed that associations
between noise level and cardiovascular outcomes were stronger with respect to noise
exposure at night (128,166,167). In this respect, it can be useful to consider different exposure-response relationships for day and night noise, particularly if the exposed side of the house is considered for exposure assessment. For practical reasons,
attempts should be made to reduce the set of necessary exposure-response curves to
a minimum. The noise indicator Lden may be useful for assessing and predicting annoyance in the population. However, non-weighted day and night noise indicators
may be more appropriate for health-effect-related research and risk quantification.
It is a matter for future research to determine how the integrated noise indicator Lden
performs in noise studies, particularly with respect to noise sources (railways, aircraft) other than road traffic where the differences between day and night noise are
less uniform and depend on location and other circumstances (e. g. night noise regulations).
We adopted conservative assumptions whenever necessary. One exception was to
extrapolate the exposure data from urban population to the whole population of the
EU. This was necessary because of a lack of exposure data for the rural population
as of 2010. Considering the advanced level of urbanization in western Europe and
the bias toward the null in the estimation of relative risks due to random misclassification of exposure, the overall impact of overestimation due to extrapolation
might be minimal. Nevertheless, it is desirable to use exposure data for the whole
population when it is available.
We have to learn to live with uncertainties (168,169). Nevertheless, "no exposure
data" does not mean "no exposure" and "no scientific evidence" does not mean "no
effect" (170). Using the precautionary principle, decisions can be made based on
best available data (171,172). Future epidemiological noise research will need to focus on vulnerable groups, effect modifiers, sensitive hours of the day, coping mechanisms, differences between noise sources, possible confounding with air pollution,
differences between objective (noise level) and subjective (noise perception) exposure, and multiple exposures (home, work and leisure environments).
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Appendix 1. Exposure-response curve (polynomial fit) of the association
between road traffic noise and incidence of myocardial
infarction
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3. ENVIRONMENTAL NOISE AND COGNITIVE
IMPAIRMENT IN CHILDREN
Staffan Hygge
Rokho Kim
It has been suspected for many years that children's learning and memory are negatively
affected by noise. Over 20 studies have shown negative effects of noise on reading and
memory in children (1,2): epidemiological studies report effects of chronic noise exposure and experimental studies report acute noise exposure. Tasks affected are those involving central processing and language, such as reading comprehension, memory and
attention (3--6). Exposure during critical periods of learning at school could potentially impair development and have a lifelong effect on educational attainment.
Evidence from recent well-controlled epidemiological studies with representative samples of children has also made it possible to start to quantify the magnitude of noiseinduced impairment on children's cognition and identify the relative contribution of
different sources of noise. Children may be exposed to noise for many of their childhood years and the consequences of long-term noise exposure on reading comprehension and further cognitive development remain unknown. Such quantifications, albeit
initially crude, will in the long run help to estimate and quantify how much cognitive
development individual children could be expected to lose because of noise, and the
economic impact of this for learning in schools. In turn, such estimates will be also of
value for making projections on the societal level, including political decision about
any sociodemographic redistribution of noise exposure. On the other hand, exposureresponse curves can also be used for social engineering decisions about how much of
an improvement, and for whom, can be expected from a reduction in noise levels.
This chapter attempts to contribute to this general goal by placing the negative effects of noise on children's cognition into the risk assessment context.

Definition of outcome
Cognitive impairment is not an outcome of a clinical diagnosis; it is therefore not
possible to derive a conventional exposure-risk relationship suitable for calculating
burden of disease. Lopez et al. (7) defined cognitive impairment as " delayed psychomotor development and impaired performance in language skills, motor skills,
and coordination equivalent to a 5- to 1 0-point deficit in IQ". Contemporaneous
cognitive deficit is defined as "reduction in cognitive ability in school-age children,
which occurs only while infection persists".
These definitions are not helpful and not readily applicable to the studies reported
on noise and cognition in children. None of the studies has explicitly employed IQ
as an end-point and the confining of any reduction in cognitive ability to the duration of the noise exposure is too restrictive. Therefore, our case definition of noise
related cognitive impairment is:
Reduction in cognitive ability in school-age children that occurs while the noise exposure
persists and will persist for some time after the cessation of the noise exposure.
A notable characteristic of this definition is that the cognitive impairment is assumed to show itself during the noise exposure as well as some time after the exposure has stopped.
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Summary of evidence linking noise and cognitive impairment in
children
The extent to which noise impairs cognition, particularly in children, has been studied
with both experimental and epidemiological designs. The epidemiological studies report effects of chronic noise exposure and the experimental studies of acute noise exposure. The studies relevant to children's cognition are not many and do not always
meet strict methodological criteria. Nevertheless, there are three recent studies that
meet basic methodological quality criteria and are also comparable with each other in
terms of the cognitive functions measured.
One of the most compelling studies in this field is the naturally occurring longitudinal
quasi-experiment reported by Evans and colleagues, examining the effect of the relocation of Munich airport on children's (9-10 years, N = 326) health and cognition (810). In 1992, the old Munich airport closed and was relocated. Prior to relocation,
high noise exposure was associated with deficits in long-term memory and reading
comprehension. Two years after the closure of the airport, these deficits disappeared,
indicating that effects of noise on cognition may be reversible if exposure ceases. Most
convincing was the finding that deficits in the very same memory and reading comprehension tasks developed over a two-year follow-up in children who became newly
exposed to noise near the new airport.
The recent large-scale RANCH study, which compared the effect of road traffic and
aircraft noise on children's (9-10 years, N = 2844) cognitive performance in the
Netherlands, Spain and the United Kingdom, found a linear exposure- effect relationship between long-term exposure to aircraft noise and impaired reading comprehension and recognition memory, after taking a range of socioeconomic and confounding
factors into account (11). No associations were observed between long-term road traffic noise exposure and cognition, with the exception of episodic memory, which surprisingly showed better performance in high road traffic noise areas. Neither aircraft
noise nor road traffic noise affected attention or working memory.
A study of ambient noise exposure (predominantly road and rail sources) of fourthgrade children living in the Tyrol mountain region compared three cognitive measures
for schoolchildren (mean age 9-7 years, N = 123) exposed to 46 or 62 dB(A) Ldn· The
two sociodemographically homogeneous samples differed only in their noise exposure
range (M = 46.1 Ldn vs M = 62 Ldn). Long-term noise exposure was significantly related to both intentional and incidental memory. The improvement in cognitive performance in the quieter group was estimated at 0.5% (recall prose and recognition) to
1% (free recall ) per dB. The authors note that the magnitude of the effects shown was
smaller than those uncovered in earlier airport noise studies.
Both the RANCH and Tyrol studies indicate that aircraft noise may be worse for cognition than road traffic noise. For aircraft noise, exposure evidence from the Munich
study seems to indicate that LAeq = 60 may be a dividing line, but the RANCH study
results suggest more of a linear association between aircraft noise exposure and impairment of reading comprehension. For ambient road and rail noise, the Tyrol study
suggests that effects occur around Ldn = 60.
Other field studies of children have had some methodological limitations, which make
them less relevant as evidence. For example, the testing of cognitive capacities took
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place in noisy conditions for the noise-exposed and in quieter conditions for the children in the control groups. Testing in silent conditions would have been preferred, in
order to compare the noise effect on memory and learning between exposure and control groups (12-16). Also, for some studies, the sociodemographic variables and different reading curricula between the schools were not fully adjusted or controlled for.
Experimental studies of the impact of acute noise exposure on reading and memorizing new material are generally not as vulnerable to selection biases as epidemiological
studies. Memory tests are made in silence of material that was read in noise. Participants are randomized to exposure and control groups, and children are sampled from
sociodemographically comparable schools. To a certain extent, there is comparability
between the memory and reading tests employed in the experimental studies and the
field studies (the Munich and RANCH studies), even though the field studies concern
chronic noise exposure and the second set acute noise exposure.

Exposure-response relationship
Only the Tyrol study (17) has used the noise indicator Ldn · The Munich study used
L eq,24h and the RANCH study predominantly used L eq,16h· The Ldn and Leq metrics
are not directly equivalent: Ldn is always equal to or larger than L eq, with the following differences between Ldn and Leq (T. Gjestland, personal communication,
2006):
• evenly distributed traffic flow, + 6.4 dB
• evenly distributed 07:00-22:00, no night traffic, + 1.9 dB
• 10% of traffic during 22:00-07:00, + 2.9 dB.
Although it is not clear which noise metric is the most adequate, Ldn may be more
appropriate for the measurement of noise effects on cognition for some specific noise
sources. For example, for aircraft noise exposure, the RANCH study found that
both school L eq,16h and home L eq,8h (so a comparison of daytime noise exposure at
school and nighttime noise exposure at home) had a similar detrimental effect on
reading comprehension scores. These findings suggest that a measure such as Ldn,
which combines daytime and nighttime exposure, would be appropriate for examining the effects of aircraft noise on cognition. However, this issue may be more
complicated for other noise sources. For cognition, the fact that children spend the
daytime at school and the nighttime at home needs to be taken into consideration.
Aircraft noise exposure at school and home were highly correlated in the RANCH
study, which could account for the similar effect on cognition for the daytime and
nighttime measures. Road traffic noise at home and school were less highly correlated, suggesting that exposure measures that cover the 24-hour period may be less
reliable in detecting cognitive effects and could be associated with error.
Fig. 3.1 shows the exposure-response curves from the different epidemiological
studies. This can be summarized in quantitative terms: for the field studies in Fig.
3.1, memory recall and reading have average slopes of around 2% per Ldn, as calculated by the mean of the slopes of the six lines. Thus, for recall and reading, it is
expected that a reduction of the chronic noise level by 5 Ldn would result in improved performance by 10%. As noted above, the only available road traffic noise
study (17) had a less steep slope. The fact that we do not have much data from road
traffic noise exposure set a limit to the generality of our conclusion, but the results
of studies on aircraft noise, albeit few, are nevertheless consistent.
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Fig. 3.1. Exposure-response curves from different epidemiological studies
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Notes. Rd = reading; Rei = memory, recall
1 = recall, children, old airport (10) .
2 =recall, children, new airport (10).
3 =reading, children , old airport (10).
4 =reading, children, new airport (10).
5 =reading, children (11) .
6 =free recall, children (17).

To obtain the exposure-response relationship, we need to use the information above
to determine an approximate curve. Assuming that 100% of those exposed to noise
are cognitively affected at the very high noise levels, e.g. 95 Ldn, and that none are
affected at a safely low level, e.g. 50 Ldn, a straight line (linear accumulation) connecting these two points, as in Fig. 3.2, can be used a basis for approximations. This
straight line is an underestimation of the real effect, since for theoretical reasons
based on an (assumed ) underlying normal distribution, the true curve should have
the same sigmoidal function form as the two curves in Fig. 3.2. Within the noise exposure bracket 55-65 Ldn, the straight line and the solid line sigmoidal distribution
agree on approximately 20% impairment. In the bracket 65-75 Ldn, the number
should be in the range of 45-50% and above 75 Ldn in the range of 70-85%.
Fig. 3.2. Hypothetical exposure-risk curves and estimated percentage of
affected people
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Disability weight
Lopez et al. (7) suggested DWs for different cognitive impairments ranging from 0.468
(e.g. Japanese encephalitis) or 0.024 (e.g. as a result of iron deficiency anaemia). Contemporaneous cognitive deficit was given a DW of 0.006. Thus, this is a very conservative choice to go with the definition of contemporaneous cognitive deficit and a DW
of 0.006 in estimates of the noise-related impairment of children's cognition.
There would be no mortality due to cognitive impairment, so estimation of YLD per
year will be sufficient to estimate the total DALYs.

EBD calculations
Two examples are given. First, the exposure-specific approach is used to calculate the
burden of disease from cognitive impairment due to noise in children aged 7-19 years
in Sweden. And second, the values estimated in the first example are extrapolated to all
of the WHO EUR-A epidemiological subregion (7).
Note that the calculations rest on the assumption that the noise effects are there only
when people are exposed. There is no assumption made that the inflicted noise-induced disability lasts longer than the noise exposure. It would not be unreasonable to
set a case also for lasting cognitive effects of noise after the cessation of exposure, but
that has explicitly not been done here.

Exposure-specific approach to environmental noise and coqnitive impairment in Swedish children
For the first example, the exposure-specific approach is used to calculate the burden
of cognitive impairment due to environmental noise in children aged 7-19 in Sweden. This approach requires:
• the distribution of the prevalence of exposure to environmental noise within the
population from EU data;
• the exposure-response relationship between noise and the outcome from Table
3.1; and
• a value of DW for each case of the outcome caused by environmental noise.

Prevalence of noise exposure
There are no relevant figures for how many children are exposed to different noise
levels. What are available are estimates of the percentage of people exposed to noise
at different levels in the EU. For instance, Roovers et al. (18) stated that around 68%
are exposed to L dn levels< 55, 19% to 55-65, 11% to 65-75 and 2 % to > 75. This
is shown in Table 3.1, although statistics for the specific countries within geographical regions such as the EU may vary (19).
The noise exposure distribution shown in Table 3.1 is for adults, but there is no reason to believe that the exposure distribution for children is very different. If there is
a difference in noise exposure levels, children are more likely than adults to be exposed to noise.
To calculate the number of children exposed to the noise levels that meet the criterion of cognitive impairment, the age distribution in the population must be considBURDEN Of DISEASE fROM ENVIRONMENTAL NOISE
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ered. In Sweden, 23.9% of the population are aged under 20 years and 16.53% were
in the age range o f the mandatory school system in 2004. In 2004, there were 1 489
437 school-aged children in Sweden. It can be noted that the proportion of the population up to 19 years (23.95%) fits closely with the 24.2% for t he EU in 1998 (19).
Table 3.1. Percentage of the population exposed to various levels of noise (Ldn)
and calculated number of exposed children aged 7-19 years
Noise level (l.ln)
<55
55-65
65-75
>75
Total

Population exposed
68%
19%
11 %
2%
100%

Number of children exposed
1 012 817
282 993
163 838
29 789
1 489 437

Source: Roovers et al. (18) .

Number of cases of and YLD from coqnitive impairment caused by
environmental noise
Combining the n umber of children exposed (Table 3.1) with the likelihood of cognitive impairment if exposed (Fig. 3.2), the number of children with noise-induced
cognitive impairment can be calculated. To estimate YLD due to the cognitive impairment, this n umber is m ultiplied by the DW of 0.006 (Table 3.2).
Table 3.2. Estimated number of children aged 7-19 years in Sweden with noise-induced cognitive impairment and DALYs per year due to noise-induced
cognitive impairment (NICI)
Age group and noise
exposure level

7-19 years,< 55 ~...in
7-19 years, 55-65 ~"
7-19 years, 65-75 ~n
7-19 years,> 75 ~n
Total

No. of
children
aged 7-19
exposed
1 012 817
282 993
163 838
29 789
1 489 437

Percentage
of children
who will
develop NICI
0
20
50
75

No. of
children with
NICI

56
81
22
160

0
599
919
342
859

DALYs lost
for NICI

0.0
339.6
491.5
134.1
965.2

According to our estimates, there are 160 859 Swedish children aged 7- 19 (point
prevalence) who could be cognitively impaired to the extent of DW 0.006. T his can
also be considered equivalent to 160 859 years lived with this disability in 2004.
This amounts to 965 YLD for noise-induced cognitive impairment in Swedish children aged 7- 19 years. This estimate is based on the conservative assumption that
noise effects on cognitive impairment and childhood learning are temporary.

Exposure-specific approach for environmental noise and coqnitive
impairment in children in the EUR-A epidemioloqical subreqion
The noise exposure figures in Table 3.1 were taken to be representative for Europe,
a nd the distribution of children aged 7- 19 years of age in Sweden is close to that reported for Europe as a whole. Therefore, the number of DALYs per million children
aged 7- 19 in the EUR-A countries can be calculated (Table 3.3). The absolute DALY
for the EUR-A countries, with an estimated total pop ulation of 420 503 million, is
therefore 45 036.
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Table 3.3. Estimated DALYs per year per million children aged 7-19 in the EUR-A
epidemiological subregion

Age group and noise
exposure level

Percentage
of population
exposed to
noise level

7- 19 years, < 55 ~ n
7-19 years, 55-65 ~n
7-19 years, 65-75 ~n
7-19 years,> 75 ~n
All other age groups
Total

11.24
3.14
1.82
0.33
83.47
100.00

Percentage
of population
who will
develop
cognitive
impairment
0
20
50
75
0

Number
impaired per
million

0
6 281
9 090
2 475
0
17 846

DALYs lost
per million

0.0
37.7
54.5
14.9
0.0
107.1

Uncertainties, limitations and challenges
Source of noise
The slopes reported in Fig. 3.1 are for aircraft noise only. In contrast to the Munich
study, which focused on aircraft noise, the RANCH study also included road traffic
noise. But for road traffic noise, there was no indication of a significant impairment
of children's cognition. As an explanation, the authors pointed out that aircraft
noise, because of its intensity, the location of the source, and its variability and unpredictability, is likely to have a greater effect on children's reading than road traffic noise, which might be of a more constant intensity. Thus, it is conceivable that
aircraft noise is more damaging than road traffic noise for children's cognition. This
may also be true when the Ldn level is controlled for, which has been reported for
children's memory in an experimental acute noise study (20).
Even though there may be a degree of difference between aircraft and road traffic
noise, acting on the safety principle would suggest treating them as equally damaging to children's cognition and to assume that there is approximately the same response effect regardless of noise source. This may, however, tend to overestimate the
effects of road traffic noise.

Desiqn of epidemioloqica/ studies
It should be noted that the RANCH study was a cross-sectional study in contrast to
the prospective, longitudinal Munich study. This may make the Munich study more
powerful in picking up unconfounded cause- effect relationships between noise exposure and outcomes.

Possibility of lonq-term cognitive impairment from chronic noise exposure
The DALYs calculated in Table 3.2 have not taken into account any lasting or longstanding impairment of cognitive functioning that could occur as a result of longterm noise exposure. Our calculations are restricted to the period in children's life
when they attend primary school, assuming that the impacts of noise are negligible
on the cognitive function of adults. This assumption is very conservative, however,
because it is more likely that children who have passed through the mandatory
school system in a noisy environment would live with a long-term consequence of
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cognitive impairment. They are also more likely to live in a noisy environment even
after the schooling period, which is more likely for children who go to school in areas exposed to aircraft noise. It would be realistic to assume that the impaired cognitive function will carry over to the years after the schooling period. If future studies provide an estimation of the severity and the duration of such chronic effect of
noise on cognitive function, the calculation of DALYs should be updated.

Assumption of the duration of the impact
There is some evidence from the Munich study (10) that after the cessation of exposure to aircraft noise, children (age 9-11 years) recover within 18 months to the cognitive performance levels of their year-mates who were not exposed to much aircraft
noise. Thus, it is possible that, at least for young children, chronic noise effects are
reversible and that the DWs will diminish with increasing age. However, we assumed
in our calculation that the effects are temporary and recovery is quicker, yielding
YLD values that are conservative.
Assumption of the exposure-risk relationship
As pointed out above, with reference to the linear and sigmoidal accumulation of effects in Fig. 3.2, we have most likely not overestimated the fractions of children affected in the noise exposure ranges 65-75 Ldn (50%) and> 75 Ldn (75%). Further,
we might have underestimated the average DW (0.006) for those affected by the
higher level of noise. These two conservative assumptions may have led to a significant underestimation of the real DALYs in the EUR-A epidemiological subregion
given in Table 3.3. For example, if DW doubles and quadruples to 0.012 and 0.0024
in the exposure brackets 65-75 Ldn and > 75 Ldn, respectively, the DALYs will be
much greater than shown in Table 3.3.
Policy considerations
An alternative to viewing the noise-induced cognitive impairment of children from
a burden-of-disease perspective is to analyse the impairment in terms of wasted
learning units. The learning units could be given a monetary value in wasted teaching hours in schools - wasted for the teachers, the pupils and society. Therefore, the
societal impact will probably be larger than the impact reflected by DALYs, which
solely estimate the impact on specific cognitive impairment. A calculation of wasted
learning units instead of DALYs is probably a more complicated task, with many
more uncertain parameters. For the time being, DALYs from noise-induced impairment of cognition in children, together with DALYs from other environmental risks,
may provide evidence for prioritizing policy options, such as lowering recommended noise levels in control guidelines for schools and learning.

Conclusions
Reliable evidence indicates the adverse effects of chronic noise exposure on children's cognition. There is no generally accepted criterion for quantification of the
degree of cognitive impairment into a DW. However, it is possible to make a conservative estimate of loss in DALYs using the methods presented in this chapter. It is
important to consider the assumptions, uncertainties and limitations in the methods
when interpreting the estimated values of EBD.
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4. ENVIRONMENTAL NOISE AND SLEEP DISTURBANCE
Sabine Janssen
Mathias Basner
Barbara Griefahn
Henk Miedema
Rokho Kim

Sleep disturbance is one of the most common complaints raised by noise-exposed
populations, and it can have a major impact on health and quality of life. Studies
have shown that noise affects sleep in terms of immediate effects (e.g. arousal responses, sleep stage changes, awakenings, body movements, total wake time, autonomic responses), after-effects (e.g. sleepiness, daytime performance, cognitive function deterioration) and long-term effects (e.g. self-reported chronic sleep disturbance).
Sufficient undisturbed sleep is necessary to maintain performance during the day as
well as for general good health (1). The human organism recognizes, evaluates and
reacts to environmental sounds even while asleep (2). These reactions are part of an
integral activation process of the organism and express themselves as, for example,
changes in sleep structure or increases in heart rate. Although they are natural (and
even necessary) reactions to noise, it is assumed that a substantial increase in the
number of such effects constitutes a health issue. Environmental noise may reduce
the restorative power of sleep by means of repeatedly occurring activations (socalled sleep fragmentation). Acute and chronic sleep restriction or fragmentation has
been shown to affect, among other things, waking psychomotor performance (3),
memory consolidation (4), creativity (5), risk-taking behaviour (6), signal detection
performance (7) and risks of accidents (8,9).
There is an ample number of laboratory and field studies that provide sufficient evidence to conclude that traffic noise causally and relevantly disturbs sleep and, depending on noise levels, may impair behaviour and well-being during the subsequent
period awake (10-22). Although clinical sleep disorders (e.g. obstructive sleep apnoea, which is a sleep disorder characterized by pauses in breathing during sleep)
have been shown to be associated with increased risks for cardiovascular disease, little is known about the long-term effects of noise-disturbed sleep on health. However, recent epidemiological studies do suggest that nocturnal exposure to traffic noise
increases the risk of cardiovascular disease (23-25).
In this chapter, available exposure-response relationships for various sleep disturbance indicators are discussed. Subsequently, a method for estimating the burden of
self-reported sleep disturbance due to noise is proposed and illustrated.

Definition of outcome
Sleep disturbances can be measured electrophysiologically, using so-called
polysomnography (PSG), or with self-reporting in epidemiological studies using
survey questionnaires. PSG, i.e. the simultaneous recording of the electroencephalogram (EEG), the electrooculogram (EOG), the electromyogram (EMG)
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and other physiological variables, remains the gold standard for measuring and
evaluating sleep. According to specific conventions (26,27), the night is usually divided into 30-second epochs. Depending on EEG frequency and amplitude, specific patterns in the EEG, muscle tone in the EMG and the occurrence of slow or
rapid eye movements in the EOG, different stages of sleep are assigned to each
epoch. Wake, superficial sleep stages Sl and S2, deep sleep stages S3 and S4, and
REM (rapid eye movement) sleep are differentiated. Current knowledge assumes
that sleep stages differ in their function and in their relevance for sleep recuperation, where continuous periods of deep sleep and REM sleep seem to be especially important for sleep recuperation (4). Shorter activations in the EEG and EMG,
so-called arousals, can also be detected with polysomnography (26,28). These
arousals are usually accompanied by activations of the autonomic nervous system
(e.g. increases in heart rate and blood pressure) and they may contribute to sleep
fragmentation (29,30). Further, motility (i.e. body movement during sleep) has
been found to be a relatively easy to use and sensitive measure for sleep disturbance, and has been shown to be a predictor of effects such as awakening and selfreported sleep quality (22). Depending on their frequency, acute noise effects on
sleep (arousals, awakenings, body movements ) cause a general elevation of the organism's arousal level that consequently leads to a redistribution of time spent in
the different sleep stages, with an increase of the amounts of wake and stage Sl
and a decrease of slow wave sleep (SWS) and REM sleep (16,31-33).
In epidemiological studies, "self-reported sleep disturbance" is the most easily
measurable outcome indicator, because physiological measurements are costly and
difficult to carry out on large samples and may themselves influence sleep. However, since during most of the night the sleeper is not aware of himself or his surroundings, the process of falling asleep and longer wake periods during the night
contribute disproportionately to subjective estimates of sleep quality and quantity, which may therefore differ substantia lly from objective measures (3 4). Nevertheless, self-reported sleep disturbance may have validity in its own right by reflecting the impact on sleep as perceived by the subject over a longer period of
time.
In surveys asking about sleep disturbance, responses can be graded on a scale from
0 to 100. On this scale, similar to definitions of noise annoyance, cut-off values
were chosen of 50 and 72 to determine the percentage of people sleep-disturbed
and highly sleep-disturbed by transportation noise, respectively (35). In the case
study included in this chapter, high sleep disturbance is used as the sleep disturbance indicator. Using a lower cut-off value (i.e. sleep-disturbed) would give higher prevalence but would be associated with a lower OW, resulting in either a higher or a lower estimate of the burden caused by sleep disturbance due to noise. An
important reason for using high sleep disturbance is that this is closer to the case
definition used in studies associating a DW to sleep disturbance based on the comparison to other health states (see below).
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Noise exposure
Appropriate exposure indicator
In the position paper on dose-effect relationships for nighttime noise (36), as well as
in the EU's Directive 2002/49/EC (37), Lnighr was proposed as the nighttime noise indicator for sleep disturbances (see Chapter 1). Lnighr is defined as the "A-weighted
long-term average sound level as defined in ISO 1996-2: 1987", determined over all
night periods of a typical year. Noise events in the period between 23:00 and 7:00
contribute to the calculation of Lnighr· In WHO's Night noise guidelines for Europe
(38), several Lnighr,ourside exposure categories are linked with sufficient scientific evidence to health and sleep disturbance outcomes, and can accordingly be used to assess the degree of sleep disturbance associated with transportation noise (see Table
4.1 ). Additionally, it is possible to derive exposure-response relationships between
Lnighr and instantaneous reactions to noise (s uch as the number of additionally induced EEG awakenings or behaviourally confirmed awakenings) to assess the expected degree of sleep fragmentation. However, Lnighr is an equivalent continuous
sound pressure level summarizing complex time patterns of exposure into a single
value. This necessarily leads to information loss: noise scenarios, which differ in
number, acoustical properties and placement of noise events, may calculate to the
same Lnighr but differ substantially in their effects on sleep. In contrast to daytime
traffic, where high traffic densities may lead to more or less constant and continuous noise levels, low traffic densities during the night often go along with intermittent exposure to single noise events. Hence, traffic-noise-induced alterations in sleep
structure depend crucially on the number of noise events, the acoustical properties
(such as maximum sound pressure levels) of single noise events, the placement of
noise events within the night, and noise-free intervals between noise events
(11,19,39). Indeed, the Night noise guidelines for Europe (38) still support the validity of the recommendation of the WHO Guidelines for community noise (40)
that, in order to prevent sleep disturbances, one should consider the equivalent
sound pressure level and the number and level of sound events. Also, Directive
2002/49/EC (37) states that it may be advantageous to use maximum sound pressure level LAmax or sound exposure levels as supplementary noise indicators for night
period protection. However, predicting after-effects such as self-reported sleep disturbance or long-term health effects may require information on the long-term average sound leveL
Exposure data for estimatinq the burden of sleep disturbance due to
noise
Since road traffic noise accounts for the larger proportion of people exposed in most
European countries (based on data from France, the Netherlands, Switzerland and
the United Kingdom), road traffic noise exposure data are chosen here to estimate
the burden of disease. As an example, exposure data from the Netherlands are used
(Table 4.2 ). The exposure assessment was based on most exposed facade at
dwellings, not on individuals. The total population was 15.864 million in the
Netherlands in 2000. Assuming that household size does not differ between the
noise exposure categories, these data may be extrapolated to the whole population.
It should be noted that, because of the method of calculation used (25-metre grid),
the higher levels tend to be underestimated.
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Table 4.1. Ranges for the relationship between nocturnal noise exposure and
health effects in the population

Lnight,outside

< 30 dB(A)

Health effects observed in the population
Although individual sensitivities and circumstances differ, it appears
that up to this level no substantial biological effects are observed.

30 - 40 dB(A)

A number of effects are observed to increase: body movements,
awakenings, self-reported sleep disturbance and arousals. The
intensity of the effect depends on the nature of the source and the
number of events. Vulnerable groups (for example, children and
chronically ill and elderly people) are more susceptible. However,
even in the worst cases, the effects seem modest.

40-55 dB(A)

Adverse health effects are observed among the exposed population .
Many people have to adapt their lives to cope with the noise at night.
Vulnerable groups are more severely affected .

> 55 dB(A)

The situation is considered increasingly dangerous for public health.
Adverse health effects occur frequently, and a sizable proportion of
the population is highly annoyed and sleep-disturbed . There is
evidence that the risk of cardiovascular disease increases.

Source: Night noise guidelines for Europe (38).
Note. The guidelines assume an average attenuation of 21 dB(A) between inside and outside noise levels.

Table 4.2. Percentage of dwellings per environmental noise class in the Netherlands, 2000

lnight

levels dB(A)- source

Motorways

<39

40-44

45-49

50-54

70.2

>54

16.2

9.1

3.1

1.4

Regional roads

93.8

3.4

1.6

0.8

0.3

City roads

57.9

17.7

15.2

8.0

1.3

All roads

21.9

37.3

25.9

11.9

3.0

Railways

76.6

12.4

6.3

2.7

1.9

Amsterdam Airport

98.1

1.4

0.5

0 .0

0.0

All types of traffic

18.6

24.7

31 .3

18.6

6.8

Source: Unpublished data from the Netherlands National Institute for Public Health and the Environment
(RIVM), method described in Dassen AGM, Jabben J, Janssen PMH . (Development of the environmental model for population annoyance and risk analysis. Partial validation and risk analysis.] (abstract
in English). Bilthoven, RIVM, 2001 (RIVM report 2001 72540100112001).

Exposure-response relationship
Exposure-response relationships from experimental and field studies
Experimental and field studies have shown clear exposure-response relationships
between single noise events and instantaneous arousals, EEG awakenings, behavioural awakenings or motility (12, 14, 19,22,38,42- 44) . Exposure-response relationships between Lnight or similar integrated measures and instantaneous sleep disturbance are rare (45,46). This may in part be attributed to the fact that Lnight as a
whole-night indicator can only be directly related to whole-night sleep parameters.
In principle, exposure-response relationships on the single event level can be used to
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predict the expected degree of sleep fragmentation depending on Lnighr, given the fact
that the number and loudness of noise events are positively correlated with Lnighr.
However, the variance in the number of noise-induced awakenings, and therefore
the imprecision of the prediction, increases w ith increasing Lnighr, as many different
exposure patterns can lead to the same Lnighr in the higher exposure categories.
Therefore, it may be advantageous for assessing sleep disturbance to gather information on the number of noise events contributing to Lnighr additional to Lnighr·
Although instantaneous effects such as arousals, EEG awakenings, behavioural
awakenings and elevated motility all reflect relevant aspects of the complex concept of sleep disturbance, it is not clear how they could be used to assess the burden of disease. Their occurrence is not pathological per se, as these reactions are
also a physiological part of sleep in the absence of noise-induced sleep disturbance.
They only reach pathological significance once a certain physiological frequency is
exceeded, i.e. once sleep fragmentation reaches a relevant degree. However, interindividual variability in the sensitivity to noise exposure is high, and it is not clear
to what extent the exposure-response relationships that were derived from field
study subject samples with limited representativeness can be extrapolated to the
population. Furthermore, although new research is under way, at the moment relationships are almost exclusively available for aircraft noise, whereas an assessment
of the burden of sleep disturbance due to noise requires an assessment of the risk
of other main sources as well.

Exposure-response relationships from epidemioloqical studies
Miedema et al. (47) presented synthesis curves for self-reported sleep disturbance
from aircraft, road traffic and railway noise. These curves were based on the pooled
data from 15 original data sets (more than 12 000 individual observations) obtained
from 12 field studies (a) where Lnighr was included in the dataset or there was the
possibility to calculate/estimate this metric on the basis of information regarding the
included sites; and {b) where questions regarding waking up or being disturbed by
transportation noise during the night were answered. Studies using questions that included disturbance of rest were excluded because resting is different from sleeping
and does not necessarily take place during the night only. A more extensive analysis
was recently completed (35). It was based partly on the same data but included
pooled data from 28 original data sets obtained from 24 field studies (23 000 participants) carried out since 1970. This analysis yielded very similar curves and included 95% confidence intervals that took into account the variation between individuals and studies .. However, no polynomial approximations were published for
these curves, and therefore the functions from Miedema et al. (47) were used for the
present purpose. The percentage of "highly sleep-disturbed" persons (%HSD) as a
function· of noise exposure indicated by Lnighr was found to be as follows.

= 18.147 -

Aircraft:

% HSD

Road traffic:

% HSD = 20.8- 1.05 (Lnightl + 0.01486(Lnighr) 2

Railways:

% HSD = 11.3 - 0.55 (Lnighr) + 0.007 59 (Lnighr)2

0.956 (Lnighr) + 0.01482(Lnighrf

The curves are based on data in the Lnighr {outside, maximally exposed facade) range
45-65 dB(A). Low exposure levels (Lnighr < 45 dB(A)) were excluded from the analyses because the assessment of those noise levels was relatively inaccurate and other
sources may be more important in situations with these low levels. High exposure
levels (Lnighr > 65 dB(A)) were also excluded, because in the areas of very high ex-
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posure levels there may also have been self-selection of persons with low sensitivity
to noise. Therefore, the extrapolation of the presented functions is expected to give
a better indication of sleep disturbance at low and very high levels than using the data at these levels. The polynomial functions are close approximations of the curves
in this range and their extrapolations to lower exposure (40-45 dB(A)) and higher
exposure (65-70 dB(A)).
Although cumulative effects of simultaneous exposure to noise from different types
of traffic should ideally be taken into account, knowledge on the effects of simultaneous exposure to different noise sources is limited (48). A pragmatic way would be
to calculate a single Lnighr value for all modes of transportation and base the risk assessment on this combined exposure measure, or preferably to use the methodology
established earlier for determining the relationship between exposure to multiple
noise sources and annoyance (49).

Disability weight
The WHO DW for primary insomnia is 0.100 and is defined (50) as:

... difficulty falling asleep, remaining asleep, or receiving restorative sleep
for a period [of] no less than one month. This disturbance in sleep must
cause significant distress or impairment in social, occupational, or other
important functions and does not appear exclusively during the course of
another mental or medical disorder or during the use of alcohol, medication, or other substances.
This definition of primary insomnia excludes the sleep disturbances that appear
during the use of "other substances" or outside factors such as light or noise.
When sleep is permanently disturbed by environmental factors and becomes a
sleep disorder, it is classified in the International Classification of Sleep Disorders
(51) as "environmental sleep disorder". Environmental sleep disorder (of which
noise-induced sleep disturbance is an example) is a sleep disturbance due to a disturbing environmental factor that causes a complaint of either insomnia or daytime fatigue and somnolence (38). While noise-induced sleep disturbance is not to
be considered as a case of primary insomnia, the "burden of disease" of primary
insomnia and noise-induced environmental sleep disorder may be similar. Van
Kempen, cited in Knol & Staatsen (41), reported a mean DW of 0.100 for severe
sleep disturbance due to noise, based on a pilot study among 13 medical experts
working according to a protocol by Stouthard (52). De Hollander (58) expanded
the study to 35 environmental physicians, epidemiologists and public health professionals and also found a mean DW of 0.10 (median DW: 0.08; standard deviation: 0.10; range: 0-0.45) using the same protocol. Although an earlier study
published by de Hollander eta!. (53) used a DW of only 0.010 for the same condition, no DW was available at that time so the weight of the least severe category of the first GBD study by Murray eta!. (59) was used.
Miiller-Wenk (54) found a mean DW of 0.055 (median DW: 0.04; range: 0.020.31) for those highly sleep-disturbed by nighttime road noise, based on a survey
of 42 Swiss physicians who were asked to interpolate this type of sleep disturbance into a list of health states with existing DWs. In 2005, Knoblauch &
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Miiller-Wenk (55) interviewed a sample of 14 general practitioners recently admitting patients with obstructive sleep apnoea syndrome (OSAS) to the sleep clinic in St Gallen in Switzerland. They were asked to compare the relative mean
severity of the health state of contacted persons with OSAS, with primary insomnia or with sleep disturbance due to increased exposure to road noise in the bedroom. This case definition of sleep disturbance is comparable to that of "highly
sleep disturbed" on which the exposure-response relationship was based. Based
on their own professional experience, 9 of the 14 respondents considered noiserelated sleep disturbance to be less serious on average than primary insomnia, and
11 of the 14 considered noise-related sleep disturbance to be less serious on average than OSAS; the mean judgement of the 14 respondents was that noise-related sleep disturbance has a mean severity of 0.9 times the severity of primary
insomnia (range: 0-2.1), which resulted in a DW of 0.09 (CI 0.06-0.12) . As in
the previous studies, the distribution was rather skewed; the median severity ratio was 0.63, which corresponds to a DW of 0.063.
Following the Night noise guidelines for Europe (38), 0.07 was chosen as the DW
of noise-related sleep disturbance in the calculation of DALYs. This value takes
into account both the medians and the means of the DW observed in the above
studies. Given the rather skewed distributions of the reported DWs, the median
of the study with the lowest DW (54) was chosen as a low estimate, whereas the
highest observed mean value (41,58) was chosen as a high estimate, yielding the
uncertainty interval (0.04-0.10). The uncertainty in the exposure-response relationship was not factored in for this analysis.

EBD calculations
This section provides methodological guidance to two approaches to calculating the
burden of sleep disturbance related to environmental noise. The first method is the exposure-based approach using the exposure-response relationship and exposure data.
The second method is the direct estimation of the burden using a population survey.

Exposure-based assessment
The exposure-based approach estimates the prevalence of high sleep disturbance (reporting 72 or higher on a 100-point scale) due to noise by combining the exposure
data with the exposure-response relationships for high sleep disturbance. One year
of nighttime exposure to road traffic noise is proposed as the duration causing high
sleep disturbance, since people with a bedroom exposed to a road with a high level
of night traffic are subject to more or less stationary noise levels at night. Therefore,
it can be assumed that their sleep disturbance exists all year round.
DALYs for sleep disturbance were calculated using the road traffic noise exposure
distribution in Lnight as assessed in the Netherlands in 2000 (see Table 4.2), the total population of the Netherlands in 2000 (15 864 000), the exposure-response relationships presented above for sleep disturbance due to road traffic noise (using the
expected percentage of highly sleep-disturbed people at the midpoint of the category as a function of Lnighr in the range 45-65 dB(A)) and the DWs (see Table 4.3).
This calculation suggests that there are about 24 669 DALYs lost in the Netherlands
due to road traffic noise-induced sleep disturbance. Taking 0.04 and 0.10 as the extremes of the range for the weights, the credible range for the DALYs is from 14 096
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to 35 242. This is a very conservative estimate, derived only for the exposure-response and exposure data for road traffic noise and not including the impacts of aircraft and railway noise. H owever, although the impact at a given exposure level is
expected to be higher for aircraft noise (but slightly lower for railway noise) (35), far
fewer people are exposed to aircraft (and railway) noise than to road traffic noise.
Table 4.3. Exposure-based approach to estimating DALYs for highly sleepdisturbed people due to environmental noise, using exposure data
from the Netherlands
Exposure
category
lnight

(dB(A))
45-49
50-54

>54

Percentage
of
population
exposed
25.9
11.9
3.0

Total

Percentage
of people
highly
sleepdisturbed
4.3
6.4
11.5

Number of
cases in the
Netherlands

176 677
121 009
54 730

DALVs
DW=
0.04

DW=
0.07

DW=
0.10

7068
4840
2188
14 096

12 367
8 471
3 831

17 668
12 101
5473

24669

35 242

Source: Unpublished data from the Netherlands National Institute for Public Health and the Environment
(RIVM), method described in Dassen AGM , Jabben J, Janssen PMH. [Development of the environmental model for population annoyance and risk analysis. Partial validation and risk analysis.] (abstract in English). Bilthoven, RIVM, 2001 (RIVM report 2001 725401001/2001).

Burden of sleep disturbance from road traffic noise in western
Europe
As mentioned in Chapter 2, the Noise Observation and Information Service for Europe (NOISE) provides noise exposure data that can be used for calculating disease
burden in western European countries. Following the same method used in Chapter 2,
the percentage of people highJy sleep-disturbed can be calculating using the mid-level
values of the exposure categories in the NOISE dataset. Because the NOISE dataset
does not provide data on the categories of< 45 dB(A) and 45-49 dB(A), the percentages for these two categories were calculated conservatively by assuming the same percentages between the two categories of 45-49 dB(A) and 50-54 dB(A). The mid-level
value of the category was used in the application of exposure-response functions specific to the noise sources. Because the Lnight was the annual average of exposure level
by definition, the duration of effects was also considered to be one year.
Tables 4.4, 4.5 and 4.6 summarize the distribution of population exposed to road,
rail and air traffic noise, respectively, during the night in agglomerations with more
than 250 000 inhabitants, and exposure-based DALY calculation using the exposure- response function presented above. Owing to a lack of exposure data covering
the rural population, it was not possible to estimate DALYs for the whole EU population including rural areas without extrapolation. Assuming that the observed exposure distributions using the strategic noise maps may apply to approximately 285
million people living in cities or agglomerations with more than 50 000 inhabitants
(57% of the total EU population), we can cautiously infer that the DALYs are approximately 903 000 years for urban population in the EU assuming OW = 0.07
(Table 4. 7). Taking 0.04 and 0.10 as the extremes of the range for DWs, the credible range for the DALYs is 0.52-1.29 million. It should be noted that the burden in
rural areas or small town with less than 50 000 inhabitants is not included here, and
that we did not count the burden in the exposure range below 45 dB(A).
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Table 4.4. DALYs for highly sleep-disturbed people due to road traffic noise
in the EU
Exposure
category
l nlght

(dB( A))

<45
45--49
50-54
55-59
6Q-64
65-69
Total

Percentage
of
population
exposed•

44
20d
20
10
5
1
100

Percentage
of people
highly
sleepdisturbedb

Number of
cases per
mlllionb

DALYs lost in the urban
populationc
DW=

DW=

DW=

0.04

0.07

0.10

NA

NA

NA

NA

NA

4.5
6.6
9.6
13.2
17.6

8906
13 266
9556
6 611
1 763
40102

101 526
151 230
108 937
75 365
20 099

177 670
264 652
190 640
131 888
35 174

253 814
378 074
272 342
188 412
50 248

457156

800 023

1 142 890

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
0
The percentage and number of cases were calculated with the polynomial equation, using the mid-level values of exposure categories.
• DALYs were calculated for the 285 million persons living in agglomerations with > 50 000 inhabitants.
•Noise maps do not provide data for the categories of< 45 dB(A) and 45-49 dB(A) for Lnlghl· Therefore, the
percentages of population in these categories were interpolated using a very conservative a~sumption : the
percentage for the 45-49 dB(A) is the same as that for 50-54 dB(A).

Table 4.5. DALYs for highly sleep-disturbed people due to rail traffic noise
in the EU
Exposure
category
lnlght

(dB(A))

<45
45--49
50-54
55-59
6Q-64
65-69
Total

Percentage
of
population
exposed•

93
3d
3
0
0
100

Percentage
of people
highly
sleepdlsturbedb

Number
of cases
per
millionb

DALYs lost in the urban
populationc
DW:

DW=

DW=

0.04

0.07

0.10

NA

NA

NA

NA

NA

2.3
3.3
4.8
6.6
8.8

690
1 003
477
0
0

7 866
11 440
5 437
0
0

13 765
20 019
9 515
0
0

2170

24 743

43 300

19 664
28 599
13 593
0
0
61 857

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
0 The percentage and number of cases were calculated with the polynomial equation, using the mid-level values of exposure categories.
• DALYs were calculated for the 285 million persons living in agglomerations with > 50 000 inhabitants.
• Noise maps do not provide data for the categories of< 45 dB(A) and 45-49 dB(A) for Lnight· Therefore, the percentages of population in these categories were interpolated using a very conservative assumption: the percentage for the 45-49 dB(A) is the same as that for 50-54 dB(A).
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Table 4.6. DALYs for highly sleep-disturbed people due to air traffic noise
in the EU

Exposure
category
Lnlght

Percentage
of
population
exposed"

(dB( A))
<45
45-49
50-54
55-59
6Q-64

Percentage
of people
highly
sleepdisturbed~>

96

NA
6.2
8.8
12.2
16.3
21.1

2d
2
0
0

65--69

0

Total

100

Number of
cases per
million~>

DAL Ys lost in the urban
populationc

NA
1 235
1 761
0
0
0

DW=
0.04
NA
14078
20075
0
0
0

DW=
0.07
NA
24 637
35130
0
0
0

DW=
0.10
NA
35195
50186
0
0

2 996

34153

59 767

85382

0

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
• The percentage and number of cases were calculated with the polynomial equation, using the mid-level values of exposure categories.
c DALYs were calculated for the 285 million persons living in agglomerations with > 50 000 inhabitants.
dNoise maps do not provide data for the categories of < 45 dB(A) and 45-49 dB(A) for Lnight· Therefore, the
percentages of population in these categories were interpolated using a very conservative assumption: the
percentage for the 45-49 dB(A) is the same as that for 50-54 dB(A).

Table 4.7. DALYs for highly sleep-disturbed people due to all traffic noise In
the EU
Source of traffic
noise
Road
Rail
Air

DALYs"
DW=0.04
457156
24 743
34153

DW=0.07
800 023
43 300
59 767

ow= 0.10
1 142 890
61 857
85 382

• For the 285 million population living in agglomerations with > 50 000 inhabitants.

Outcome-based assessment
The burden of highly disturbed sleep due to nighttime noise in terms of DALYs may
also be directly estimated on the basis of survey data in the population concerned.
Survey data from the Netherlands were used as an example in this section. Fig. 4.1
shows the relative contributions to overall sleep disturbance caused by noise from
different sources in the Netherlands. These data were derived from surveys in 1998
and 2003 (56) in which 4000 and 2000 people, respectively, all of whom were randomly selected, were asked: "To what extent is your sleep disturbed by noise from
(source mentioned) ... ?" on a scale from 0 to 10 (pertains to noise perceived in the
last 12 months). People recording the three highest points on the scale were considered "highly disturbed" according to an international convention that is close to the
case definition used in the pooled analysis to define the exposure-response relationship (46) . About 12% of the general population reported being highly disturbed by
road traffic noise during sleep in the Netherlands in 2003. The totals are calculated
from the number of people reporting serious sleep disturbance from one or more
sources. About 25% of the general population reported being highly disturbed by
any source of noise during sleep in the previous 12 months. This approach allows
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cases from multiple sources to be counted more directly. Since this study is based on
a survey conducted in the Netherlands, it is not representative of other Member
States in the EU.
Considering that the Netherlands had a population of 16 225 000 in 2003, approximately 1 947 000 and 4 056 250 people were highly disturbed during sleep by
road traffic noise and any source of noise, respectively. The corresponding DALYs
calculated with a DW of 0.07 are 136 290 years and 283 937 years for road traffic
noise and any source of noise, respectively {Table 4 .8). The uncertainty in the survey estimates was not factored in for this analysis.
Fig. 4.1. Percentages of the population claiming to be highly disturbed by
noise during sleep from two surveys in the Netherlands
30
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'014
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Road traffic
Total
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Source: van den Berg et al. {36) .

Table 4.8. The estimated DALYs lost due to sleep disturbance using prevalence data from the Netherlands
Noise
source

Road
traffic
One or
more
sources

Percentage
of
population
highly sleep
disturbed

Population
of the
Netherlands

Number of
cases in the
Netherlands

DALYs

DW=

DW=

DW=

0.07
136 290

0.10
194 700

283 937

405 625

12

16 225 000

1 947 000

0.04
77 880

25

16 225 000

4 056 250

162 104
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Uncertainties, limitations and challenges
Comparinq two approaches
The DALYs based on the second method are significantly greater than those based
on the exposure-based estimates. One of the reasons for the difference may be that
the exposure-response relationship is not given for values below 45 dB(A) and
above 65 dB(A), where the uncertainties of the relationship are greater. By not
counting the people in the exposure range below 45 dB(A), the prevalence of sleep
disturbance is underestimated. In addition, the percentage of sleep disturbed above
the level of 65 dB(A) may be underestimated, also resulting in an underestimation of
the burden of sleep disturbance induced by road traffic noise. This could partly be
solved by extrapolating the exposure-response relationship for the range between
40 and 70 dB(A), should exposure data be available in this range.
Uncertainty with respect to the exposure-response relationship
The amount of variance in sleep disturbance scores explained by the exposure-response relationships is intermediate (road traffic, railways ) or at the low end within
the range of usual values that are considered meaningful (aircraft), so that they are
not suited to predicting individual reactions. However, in most cases the uncertainty regarding individual reactions is not what matters for noise policy. Most policy,
including policy based on estimates of the burden of disease due to environmental
noise, is made with a view to the overall reaction to exposures in a (reference) population. This means that it is not the uncertainty with respect to the prediction of an
individual or group reaction that is important, but that regarding the exact relationship between exposure and response in the (reference) population. The accuracy of the estimation of this relationship is described by the confidence intervals
around the curve. If properly established, the confidence interval takes into account
the variation between individuals as well as the variation between studies (57),
which are much smaller than the wide prediction intervals for individuals. The functions can be useful for evaluating the nighttime noise exposure in a particular area
by predicting what the response of the reference population would be in that area.
With regard to aircraft noise, it should be noted that the variance in the responses is
large compared to the variance found for rail and road traffic, meaning that the uncertainty is higher. One of the reasons for higher uncertainty may be that the time
pattern of noise exposures around different airports varies considerably due to specific nighttime regulations. Also, there are indications of a time trend, whereby the
most recent studies show the highest self-reported sleep disturbance, leading to a
possible underestimation of the response at a given aircraft noise exposure level by
the current curve.

Applications and limitations of the exposure-response relationship
According to the EU position paper on dose-effect relationships for nighttime noise
(36), the exposure-response relationships above represent the current best estimates
of the influences of nocturnal traffic noise exposure (conceptualized as Lnighr) on selfreported sleep disturbance for road traffic and for rail traffic, when no other factors
are taken into account. As mentioned above, the uncertainty may be higher with respect to aircraft noise, and such responses should be considered as indicative only.
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A limitation of the exposure-response relationship is that it does not take into account other (exposure) variables that determine, in addition to average nighttime
noise levels outdoors at the most exposed facade, the exposure level in the bedroom.
Most important may be the difference in exposure between the most exposed facade
and the bedroom facade, as well as the difference between the outdoor exposure at
the bedroom facade and the indoor exposure in the bedroom. Also, adding noise exposure descriptors other than the nighttime average, such as noise in the early or late
parts of the night, descriptors of peak levels or number of events may improve the
prediction of self-reported sleep disturbance.
Also, it must be stressed again that the sleeper is not aware of himself or his surroundings during most parts of the night, and hence subjective estimates of noise-induced
sleep disturbance may differ substantially from objective measures. Indeed, recent laboratory studies indicate that the impact of traffic noise on sleep structure increases in
the order air road rail, thus reversing the order observed for self-reported measures
such annoyance and sleep disturbance (19,48). Therefore, although the estimated
DALYs may correctly reflect the burden of disease in terms of self-reported sleep disturbance, it is questionable whether the estimates correctly reflect aspects that would
reflect consequences of chronically fragmented sleep in terms of impairment of daytime
performance or long-term health effects that are not obtainable via self-reporting.

Conclusions
Although self-reported sleep disturbance may not reflect the total impact of nighttime noise on sleep, it is the only effect for which exposure-response relationships
on the basis of Lnighr are available for the most important noise sources. Furthermore, while it is hard to weigh self-reported sleep disturbance, it may be even harder to assign a DW to physiological changes indicating a certain degree of sleep fragmentation.
An example using data from 2000 on exposure in the Netherlands indicates a conservative estimate of some 25 000 DALYs lost yearly due to sleep disturbance induced by road traffic noise.
With the increasing effort devoted to noise mapping, more and better data on the
levels of exposure to nighttime noise will become available in the EU Member States,
so that, by combining them with the relationships, the prevalence of self-reported
sleep disturbance can be estimated. Our calculation using the noise maps data
showed that DALYs assuming DW = 0.07 were 307 959 years for the EU population living in agglomerations with> 250 000 inhabitants. Cautious extrapolation indicated that DALYs assuming DW = 0.07 might be in the range 0.5-1.0 million
years for whole EU population.
We adopted conservative assumptions whenever necessary except for extrapolation
of exposure data from larger agglomerations to the population of the agglomerations with > 50 000 inhabitants in the EU Member States. Considering that we did
not count cases of high sleep disturbance occurring below 45 dB(A) and milder sleep
disturbance at all ranges, we are confident that the above DALY estimation is not an
overestimation.
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5. ENVIRONMENTAL NOISE AND TINNITUS 7 · 8
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Several authors consider tinnitus to be a symptom of the auditory system and not as
a disease per se. On the other hand, tinnitus is an entry in the International Classification of Diseases (ICD-9 (3 88.3) and ICD-10 (H93.1)). Tinnitus is very often
fo und to be present concomitantly with hearing loss. T his is also true for noise-induced tinnitus and noise-induced hearing loss (NIHL) (1,2). Nevertheless, tinnitus
ma y be experienced by persons exposed to excessive noise without measurable hearing loss (3). The natural history, the annoyance and disability, the clinical approaches fo r diagnosis and treatment and the consequences of tinnitus differ significantly from these elements in persons with NIHL. For instance, insomnia reported
by tinnitus sufferers is not a consequence of NIHL. Therefore, the authors consider
it justified that tinnitus be analysed per se as an independent outcome of environmental noise risk assessment and burden of disease.

Definition of outcome
Tinnitus is the general term for sound perception (for instance, roaring, hissing or
ringing) that cannot be attributed to a n external so und source. To put it in terms of
auditory abilities, tinnitus is the inability to perceive silence (4). Tinnitus defined in
such broad terms is rather prevalent. It is widely believed that mild, occasional or
acute temporary tinnitus is experienced by nearly everybody in their lifetime at some
time or a nother, the maj ority resolving spontaneously (5). There is considerable variation in tinnitus expression, its etiology and its effects on patient's lives (6).
Tinnitus may be classified according to its different attributes: duration of a single
episode (seconds, minutes; intermittent, continuous), temporal duration (days,
months, years) or severity (degree of annoyance, interference with daily living). Dauman & Tyler (7) proposed a classification according to five parameters of tinnitus:
pathology, severity, duration, site and etiology. Stephens & Hetu (8) proposed a clas-

7 This chapter is dedicated to the late Xavier Bonnefoy, who was an essential initiator, leader and motivator during its
development. Pan of this work was presented at the lmernoise2006, 3-6 December 2006, Honolulu, Hawaii, USA.
8 Collaborators (in alphabetical order): Jean-Marie Berthelot (formerly Statistics Canada); France Desilets (lnstirut
Raymond-Dewar); Pauline Fortier (l nstitut nat ional de Same publique du Quebec); Marrin Fortin (private audiologist practitioner); Susan Griest (Oregon Health and Sciences University); Mathieu Horton (l nstitut de Readaptation
en Deficience physique de Quebec); Rokho Kim (WHO European Centre for Environment and H ealth, Bonn Office ); Chantal Laroche (University of Ottawa); Richard Larocque (l nstitut national de Sante publique du Quebec);
Marie Leblanc (lnstitut de Readaptation en Deficience physique de Quebec); Kristel LePetit (formerly Statistics Canada); Martin Hal Marrin (Oregon Healt h and Sciences University); Colin D. Mathers (World Health Organization,
Geneva); Michel Picard (University of Montreal); Annette Prliss-Ostiin (World Health Organization, Geneva);
Mireille Tardif (lnstitut Raymond-Dewar); and lise Maria Zalaman (University of Tiibingen, Germany).
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sification according to the patient's abilities and quality of life. In fact, there is no
unique internationally recognized classification.
Tinnitus can cause in some patients one or several of the following consequences:
• sleep disturbance (difficulty in falling asleep or going back to sleep)
• cognitive effects (difficulty with attention and concentration)
• anxiety
• psychological distress
• depression (case reports of suicide)
• communication and listening problems (hearing problems)
• frustration
• irritability
• tension
• inability to work
• reduced efficiency
• restricted participation in social life.
Tinnitus annoyance and experienced handicap can be measured in clinical or research
settings on an individual basis by several valid questionnaires. The severity grading
classification (grade I to grade IV) as measured by the Tinnitus Severity Questionnaire developed by Goebel et al. is probably one of the most frequently used tinnitus
questionnaires in Germany (9). Other countries use different questionnaires that have
good psychometric properties (i.e. good internal consistency and test-retest reliability), such as the Tinnitus Reaction Questionnaire (10), which measures emotional tinnitus-related distress, the Tinnitus Handicap Questionnaire (11), which measures the
self-reported severity of tinnitus as a handicap, and the Tinnitus Handicap Inventory
(1 2), which quantifies the impact of tinnitus on everyday life. Psychoacoustical measurements of tinnitus can also be made. Typically, however, these measurements do
not predict the psychological distress reported by patients (1 3).
In population-based survey studies, simple questions about duration and the degree
of annoyance caused by tinnitus are usually used, rather than the tools described
above to assess the individual status. According to Davis (6), at least two elements
should be included into any epidemiological study: tinnitus that lasts for five minutes or more (additionally whether it is present for some or all the time); and an assessment of the impact of tinnitus (for example, severity or annoyance). The general agreement of the authors and contributors to this chapter is to focus, for burden
of disease purposes, on the degree of severity of disabling tinnitus rather than on its
duration.
The proposed operational case definition of tinnitus is a sound perception (for instance roaring, hissing, ringing, noise in the ears or the like) at the time of the survey or during the past year that cannot be attributed to an external sound source,
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and having disabling consequences in terms of constant disturbance of the emotional, cognitive, psychological or physical state of the patient. The term "constant" implies that the person has tinnitus that causes an impact on his or her functional life
most of the time in at least one of these spheres.

Summary of evidence linking noise and tinnitus
A very small proportion of tinnitus cases signal the presence of an underlying treatable medical condition, such as a tumour or chronic partial opening of the Eustachian tube, but the majority of cases have no apparent or treatable cause. Tinnitus caused by excessive exposure to noise has long been described (1 4- 16). Fifty to
90% of patients with chronic noise trauma report tinnitus (17).
Between 12% and 50% of persons with noise-induced hearing loss report having
tinnitus (18- 21). Nevertheless, as stated before, tinnitus may be experienced by persons exposed to excessive noise who do not have measurable hearing loss (3).
There is no single pathophysiological pathway to explain the occurrence of tinnitus.
All structures of the auditory system have been suggested as possible sites of generation for tinnitus, from the periphery to the auditory cortex. Many explanatory
models have been proposed, based on either anatomical, physiological, clinical or
neuropsychological approaches. The underlying mechanisms responsible for transient and chronic tinnitus are most likely also different (2). Despite those limitations
in understanding the pathophysiology, however, there is no doubt that acute and
chronic noise exposure can cause incapacitating tinnitus (2,22). In noise-induced
hearing loss and noise-induced tinnitus, it can be assumed that genesis is based on
the same pathophysiological pathway (23-27).
Hearing impairment is not expected to occur at LAeq,8h levels of 75 dB(A) or below,
even for prolonged occupational noise exposure. It is also expected that environmental noise exposure with a LAeq,24h of 70 dB(A) or below will not cause hearing
impairment in the large majority of people, even after a lifetime of exposure (28). Although, to our knowledge, there are no empirical data to propose a no observed adverse effect level (NOAEL) for noise-induced tinnitus, it is reasonable and plausible
to use the same protective NOAELs for tinnitus as those for noise-induced hearing
loss. Therefore, for this burden of disease calculation, social/leisure noise is the most
relevant source of exposure and concern for the EUR-A epidemiological subregion
and North American countries, as these sources may typically exceed these thresholds. It is worth noting that traffic noise exceeds 85 dB(A) in some urban settings of
developing countries (29-31).

Exposure-response relationship
The exposure of interest in this context is leisure exposure, such as personal music
players, gun shooting events, music concerts, sporting events and the use of firecrackers. To develop an exposure-response relationship, it would be necessary to
find studies that linked these leisure noise exposures with the relative risk of occurrence of moderate to severe tinnitus. Although there are some studies based on this
approach (32-36), few could be identified and these did not cover all exposure settings. It was therefore not possible to develop an exposure-response relationship.
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An alternative would be to estimate the relationship between noise and tinnitus derived from the risk curve relating noise exposure to hearing loss. This theoretical approach would be based on the existence of a valid quantitative relationship between
noise-induced hearing loss levels and tinnitus risk. Should such a curve exist or be derived from existing data, the ISO 1999:1990 standard could be used to derive the risk
of tinnitus per noise exposure level and duration. Although we know that the prevalence of tinnitus increases with the prevalence of noise-induced hearing loss, according to a recent literature review by Tyler (37) we are still not aware of any valid quantified relationship per hearing level between tinnitus prevalence and noise-induced
hearing loss. Some authors do present data about this relationship, but we are not
aware of any valid curves that could be used for burden of disease calculation.
Both these approaches also require population exposure data regarding the prevalence of exposure to leisure noise, which are not readily available at present.

Disability weight
There were no DWs readily available for tinnitus for burden of disease calculations.
Three different approaches have been used to estimate DWs.
A first approach was for the authors to propose DWs by analogy with comparable
diseases for which WHO already had DWs from the Global Burden of Disease Project. The best comparison proposed by the experts was with chronic pain, as this
health problem shares several characteristics with tinnitus, such as: ongoing unwanted internal (centrally located) stimulus; causing or inducing co-morbidity (secondary symptoms) in terms of constant disturbance of the emotional, cognitive, psychological or physical state; not so well-understood pathophysiology; a lack of valid
objective clinical findings or confirmatory laboratory tests; and possible response to
cognitive therapy. Chronic pelvic pain has a DW of 0.122, whereas low back pain
caused by chronic intervertebral disc protrusion has a DW of 0.121 (range 0.1030.125). Other plausible comparisons are with cases of primary insomnia, which
have a DW of 0.100 while a mild depressive episode has a DW of 0.140. As tinnitus may induce in some cases any of these two consequences, an interpolation in
those ranges seemed reasonable. Thus, a DW of 0.120 was suggested (38).
As this first approach was not considered to be very robust, a second approach was
developed, based on the Canadian Population Health Impact of Disease Project, as
an alternative to this first approach (39). The preference scores (conceptually corresponding to one minus DW) were based on rating by health professionals and university experts using the Classification and Measurement System of Functional
Health (CLAMES) (40) (see Appendix 1). This attempt did not give the expected results owing to unresolved methodological issues, and thus was not pursued.
Finally, an expert panel approach was undertaken. Based on all the available data,
former proposals and an expert portrait of functional limitations caused by tinnitus
(see Appendix 2), a third approach was proposed by the WHO expert on the Global Burden of Disease Project, Dr Colin D. Mathers, together with the WHO expert
responsible for the Environmental Noise Burden of Disease Project, Dr Rokho Kim
and the first author. This approach was based on the concept of "affecting ability to
lead a normal life" (or affecting quality of life in terms of disabling consequences)
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within the definition of disabling tinnitus. Two different DWs for different levels of
severity of disabling tinnitus were proposed: 0.01 for mildly (slightly) disabling tinnitus and 0.11 for an aggregate moderate and severely disabling tinnitus. These two
severity weights are for limitations in leading a normal life. These provisional proposals, pending a more formal valuation exercise, are based on approximate correspondence to the following conditions in a Dutch DW study that used the same
methodology as the Global Burden of Disease Project (41). This study estimated the
following DWs for activities of daily living (ADL) limitations in the elderly:
• no to mild ADL limitations in the elderly, 0.01 (range 0.006-0.012)
• moderate to severe ADL limitations in the elderly, 0.11 (range 0.056-0.174 ).
For comparison, this study gave low back pain an average weight of 0.06, mild to
moderate agoraphobia and epilepsy both a weight of 0.11, and mild stable angina
(NYHA class 1-2) a weight of 0.08. Some comparable weights used in the GBD
2001 update of the Global Burden of Disease Study include:
• primary insomnia (causing problems with usual activities), 0.10
• dysthymia, 0.14
• moderate iron deficiency (80-109 g/1 haemoglobin in women), 0.011.
It is worth mentioning that the DW of 0.11 for moderate to severely disabling tinni-

tus is very close to the proposed DW of 0.120 that emerged from the first approach.
Therefore, DWs of 0.01 for slightly disabling tinnitus and of 0.11 for moderate to severely disabling tinnitus are used for the burden of disease calculations in this chapter.

EBD calculations
Outcome-based approach for leisure-noise-induced tinnitus in the
£UR-A epidemioloqical subreqion
The approach chosen for this chapter uses survey-based studies to estimate the prevalence of tinnitus on a population basis. With this approach, it is necessary to estimate
the attributable portion of tinnitus caused by environmental noise exposure.
Prevalence of the outcome
A comprehensive review of the literature was made using published documents as
identified by PubMed's internet resource through Laval University's Ariane search
tool (http://ariane. ula val.ca/web2/tramp2.exe/log_in ?setting_key=french), references
cited in selected articles, the authors and contributors of unpublished documents,
and experts' opinions. When more than one published article was based on the same
study population and design, the later or updated version was used.
The three research strategies retrieved more than 400 studies in English, French,
Spanish or German. From that first extraction, 99 were selected as being potentially of interest. A global quality assessment of the studies was done independently by
two reviewers, who classified each study as pass or fail based on criteria including
external validity, internal validity and data analysis. Disagreements on the inclusion/exclusion of articles were resolved by consensus among the reviewers. Once
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studies were selected, a data extraction form was used. This process led to the identification of 23 epidemiological studies of interest that met minimal specified quality criteria and these were presented in a background paper (38).
To select the studies that are to be used for burden of disease calculations, the authors identified those that estimated point prevalence. Also, sampling had to be random and population-based. The authors analysed, when available, the wording of
the questions. There is no internationally recognized standard definition of disabling
tinnitus. None of the questions used in these studies answered specifically and in a
standardized manner all the consequences of chronically disabling tinnitus. The selected studies estimated the prevalence of tinnitus through various concepts such as
annoyance, difficulty falling asleep, and tinnitus moderately or very bothersome.
Table 5.1 gives a summary of the six selected studies, with specification of the potential disability concept that could be used in each one. All six are cross-sectional
descriptive prevalence studies estimating a point or yearly prevalence, based on random samples of the study population.
Table 5.1. Summary of studies selected for burden of disease calculations
for tinnitus
Reference (age
group in years,
country) [sample
size

Question

Axelsson & Ringdahl
(42) (20-80,
Sweden) [3600]

Do you suffer from tinnitus?

Davis (43) (17+,
England) (48 313]

Nowadays do you get noises
in your head or ears?

Tinnitus affecting quality of life

Hannaford et al. (44)
2005 (14+,
Scotland) [15 788]

(missing exact question)
["Most questions related to
current or recent (within the
previous twelve months)
symptoms ... ")

Tinnitus problems "affected their
ability to lead a normal life"

Nondahl et al. (21)
2002 (48-92, USA)
[3737]

In the past year, have you had
buzzing, ringing, or noise in
your ears?

"Significant tinnitus" if at least
moderate tinnitus or tinnitus causing
difficulty in falling asleep

Pare & Levasseur
(45) (15+, Canada)
[20 773)

Do you hear ringing , buzzing
or whistling noises in your
ears or head that last 5
minutes or more at a time?

Do these noises [tinnitus] bother
you?
(moderately or a lot)

Sindhusake et al.
(18) (55-99,
Australia) [2015]

Have you experienced any
prolonged ringing, buzzing or
other sounds in your ears or
head within the past year, that
is, lasting for 5 minutes or
ion er?

Tinnitus "gets you down"

BURDEN Of DISEASE FROM ENVIRONMENTAL NOISE

Selected potential disability
concept

Question 6.
Severity of tinnitus (mark the most
appropriate alternative)
Tinnitus does not bother me
particularly
Tinnitus bothers me only in quiet
surroundings
Tinnitus disturbs my sleep ( ... )
Tinnitus plagues me all day

Mi

As the most common complaint from tinnitus sufferers is sleep disturbance, a first
proposal by the experts was to use these data for burden of disease purposes. Although this was appealing, these results give only a partial picture of all the possible consequences of tinnitus. Of all the concepts used in the selected studies, those
used by Davis (43) and by Hannaford (44), as presented in Table 5.1, match more
closely the global concept of disabling tinnitus and the similar concepts used for burden of disease calculations for other health problems. Therefore, the results of these
two studies were used for burden of disease calculations of tinnitus induced by environmental noise. Despite the fact that the concepts used in these two studies do
not correspond exactly to the wording of the operational case definition, the authors
consider that these concepts match in an acceptable and reasonable way our definition of disabling tinnitus for calculating DALYs. Studies using similar concepts for
disabling tinnitus could eventually be used for burden of disease calculations.
Based on the two selected studies, the authors calculated a weighted prevalence (with
weights based on sample size) of tinnitus according to severity level (Table 5.2).
Table 5.2. Weighted population prevalence calculation for disabling ti nnitus
Reference

Sample size
(age group)

Slight

Moderate

Severe

Davis (43)

19023(17+)

634 (3.3%)

228 (1 .2%)

Hannaford et al. (44)

15 788 (14+)

564 (3.6%)

189 (1.2%)

3.4

1.2

83
(0.4%)
59
0.4%
0.4

Weighted mean prevalence

No. of cases of disabling tinnitus

The general trend for the relationship between tinnitus prevalence and age generally shows that tinnitus prevalence increases with age and decreases after 60-70 years
of age (6). Hannaford eta!. (44) do not present the results by age group for disabling
tinnitus. Davis (6) reports an increasing prevalence with age for disabling tinnitus
(see Table 5.3). For burden of disease calculations, the crude prevalence rate was
used, as both studies cover almost the same age range (14 years and over or 17 years
and over) and were done in two countries that have similar age distributions. For
countries with different age distributions than European countries, the prevalence
data by age group presented in chapter 9, Tables: section 1 page 901 under " Tinnitus affecting quality of life" of reference 43 can be used.
There are no clinically or statistically significant gender differences for noise-induced
tinnitus (6,38). Therefore, the authors suggest not taking gender into account for
burden of disease calculations of tinnitus induced by environmental noise.
Prevalent cases in EUR-A countries were calculated based on population data extracted from the European health for all database (46) (Table 5.3 ). There is some evidence that noise-induced tinnitus is present in children (47). To our knowledge,
there are no population data on the prevalence of tinnitus in children. As the available prevalence data are based on two population studies of young people aged 14
years and over and 17 years and over, respectively, prevalent cases in EUR-A countries were calculated for age 15 years and over. The year 2001 was used for this example of calculation for comparison with The world health report 2002 (48) .
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Table 5.3. Population and prevalent cases of disabling tinnitus per severity
level for the WHO EUR-A epidemiological subregion, 15 years old
and over, 2001
Total population

Population aged
15 years and over

413 967 744

344 131 386

Weighted prevalence
per severity level

Slight: 3.4%
Moderate: 1.2%
Severe: 0.4%
Total

Prevalent cases of
disabling tinnitus
by severity level
11 845 523
4 122 166
1 407 670
17 375 359

Attributable fraction of the outcome
As mentioned above, the prevalence approach involves proposing an attributable fraction of tinnitus specifically caused by environmental noise exposure in order to be able
to calculate environmental noise burden of disease. Most studies reviewed, including
the two selected ones, report the prevalence of tinnitus in the study population with
no direct reference to cause. The few that do address cause do not specifically address
environmental noise as a causal factor. There is no particular clinical presentation of
tinnitus induced by environmental noise compared to tinnitus from other causes.
For burden of disease purposes, a case of environmental-noise-induced tinnitus is one
that corresponds to the exclusive case definition. Cases due to mixed causes such as
occupational and environmental noise exposures should be excluded from the attributable fraction. This choice will tend to give a conservative estimate of burden of disease due to tinnitus induced by environmental noise.
Only two data sources were readily available to estimate the population-attributable
fraction for environmental noise. One is based on a large study in which 1535 patients
attending the Tinnitus Clinic at the Oregon Health & Science University answered a
standardized questionnaire. Among the 1406 patients with a valid noise exposure history, 16.2% (228/1406) reported having been exposed to recreational noise without
any occupational or military exposures. Of these patients, 199 (14.2%) reported having usually or always at least one of 15 disability items. To the question "Were illness,
accident or other special circumstances associated with the onset of your present tinnitus?", 26 (1.8%) reported that the onset of tinnitus was associated with exclusive
recreational noise exposure. This last figure should be considered as an absolute minimum for this population, as people often do not relate the onset of their tinnitus with
noise exposure unless it began suddenly following a brief, intense exposure (S.E. Griest & W.H. Martin, unpublished data, 2008).
The other available estimation is from Girard & Simard, who produced preliminary
results based on a large medical surveillance database of over 88 320 workers' audiometric examinations carried out between 1983 and 1996 (S.A. Girard & M. Simard,
unpublished data, 2005). After adjustment for occupational noise exposure level and
duration, hearing level and age, the estimated attributable fraction of tinnitus caused
exclusively by hobby or leisure noise exposure was 4.6% for this cohort (38).
A third source of information was used. The authors asked 14 audiology experts (clinicians, rehabilitation centre professionals and university professors ), one specialized
psychologist and two ear, nose and throat medical specialists for their opinion on their
estimation of the attributable portion of tinnitus caused exclusively by environmental
BURDEN Of DISEASE fROM ENVIRONMENTAL NOISE
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noise exposure. The experts first gave an individual estimate of the attributable fraction with figures ranging from 1% to 15%. After discussing this issue during a meeting with a subgroup of the same experts, based on the three available data sources, the
consensus was for an estimated attributable fraction of 3% as a conservative but plausible and reasonable figure.

Calculation of DALYs
According to current knowledge and the data presented, the authors consider that
there is no premature mortality caused by environmental-noise-induced tinnitus and
therefore no YLL. Even though there are some reports of tinnitus sufferers committing suicide (49), these are likely to be already accounted for in calculations of burden of disease attributed to suicide.
Table 5.4 presents the calculations of DALYs for disabling tinnitus, without reference to cause, for the WHO EUR-A epidemiological subregion in 2001.
Table 5.4. DALY calculation for disabling tinnitus per severity level for WHO
EUR-A epidemiological subregion, 15 years of age and over, 2001
Severity
Slight
Moderate
Severe
Total

Prevalent cases

11 845 523
4 122 166
1 407 670
17 375 359

Disability weight

0.01
0.11
0 .11

DALYs
118 455

453 438
154 844
726 737

As a comparison, the burden of non-cause-specific disabling tinnitus in EUR-A
countries is higher than that of lower respiratory infections and several other wellrecognized health problems (Table 5.5).
Table 5.5. Comparison of burden of disease for disabling tinnitus with
some other common health problems, EUR-A epidemiological
subregion, 2001
Health problem
Unipolar depressive disorders
Hearing loss, adult onset
Diabetes mellitus
Disabling tinnitus
Lower respiratory infections
Oral diseases
Prostate cancer
Hypertensive heart disease
HIV/ AIDS
Sexually transmitted diseases, excluding HIV

DALYs

4 091 000
1 857 000
1 083 000
726 000
614 000
353 000
335 000
317 000
208 000
79 000

Source; World Health Organization (48) (except for disabling tinnitus).
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DALYs for environmental-noise-induced disabling tinnitus for the WHO EUR-A
epidemiological region in 2001 are presented in Table 5.6 by introducing the 3%
population-attributable fraction into the calculations.
Table 5.6. Calculation of DALYs for environmental noise induced tinnitus by
severity level for the WHO EUR-A epidemiological subregion, 15
years of age and over, 2001
Severity

Prevalent cases

Slight
Moderate
Severe
Total

11 845 523
4 122 166
1 407 670
17 375 359

Disability
weight

Populationattributable
fraction

0.01
0.11
0.11

0.03
0.03
0.03

DALYs

3 554
13 603
4 645
21 802

As a comparison, the burden of disease for environmental-noise-induced disabling tinnitus is higher than that for cataracts or hepatitis Bin EUR-A countries (Table 5.7).
Table 5.7. Comparisons of burden of disease for environmental-noiseinduced disabling tinnitus with some other common health problems, WHO EUR-A epidemiological subregion, 2001
Health problem (from all causes unless mentioned)
Mild mental retardation caused by lead"
Hepatitis C b
Upper respiratory infectionsb
Environmental-noise-induced disabling tinnitus
Cataractsb
Hepatitis Bb
Appendicitisb
Periodontal diseaseb
Gonorrhoeab

DALYs

55 000
30 000
26 000
22 000
19 000
18 000
16 000
16 000
15 000

• Source: Fewtrell Let al. (50) .
0
Source: World Health Organization (48).

These calculations are likely to be valid for the WHO EUR-A epidemiological subregion. They are based on valid population prevalence data corresponding reasonably to the case definition and with DWs matching this case definition, using a
rather conservative but plausible impact fraction. Although several aspects of the
calculation method are based on expert opinion, all the best available data were integrated into a systematic logical reproducible analysis.

Uncertainties, limitations and challenges
Accuracy of estimates of tinnitus prevalence
The approach chosen for this chapter uses survey-based studies to estimate the
prevalence of tinnitus on a population basis. Depending on the questions used for
each individual survey, the results may represent anything from lifetime to point
prevalence of tinnitus, with or without considerations of duration or severity. In a
recent review of the literature (38), prevalence of tinnitus varied from 3% to 36%.
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Burden of disease calculations being based on an annual occurrence of the event of
interest multiplied by duration, the prevalence data used must reflect a yearly prevalence. Therefore, only point prevalence data, or at the most the previous year's data
on disabling tinnitus should be considered.
This approach has some limits for calculating global burden of disease: the prevalence of tinnitus may be different from one country to another; and the survey questions vary from one study to another as there is no standardization of questionnaires. Also, cross-sectional studies have some limitations as they cannot assess the
evolution of the problem in terms of fluctuations in duration and severity.
Clinical studies reveal that some individual cases of tinnitus do fluctuate over time
from more to less disabling and vice versa (6). Nevertheless, it is assumed that, on average, the overall prevalence will remain stable all year round on a population level.

Lack of exposure data
To our knowledge, there are no valid population data available at present on the
prevalence of exposure to leisure-time noise sufficient to induce tinnitus.
Calculatinq burden of disease in countries other than those in Europe
The authors were unable to identify population data on disabling tinnitus outside
the Organisation for Economic Co-operation and Development (OECD) countries.
As tinnitus is by essence a subjective experience, its natural history may differ in different cultural settings. The authors consider that it may be risky to infer similar
prevalences for economically developing countries as those found in the selected
studies. For instance, as stated above, traffic noise in some urban settings is above
the levels that can produce tinnitus, thus likely adding to the number of noise
sources that induce disabling tinnitus and therefore to the attributable fraction of environmental-noise-induced tinnitus. Should national burden of disease calculations
for environmental-noise-induced tinnitus be estimated, calculations should adjust
for the age distribution of the target population.
Some experts are convinced that the burden of tinnitus is influenced by the cultural
situation. For instance, given that moderate tinnitus can impair cognitive functions
such as auditory working memory and visual attention span (51,52), the burden may
be higher in cultures with frequent highly demanding professional work, where tinnitus may contribute to unacceptable mistakes.

Conclusions
To our knowledge, the global burden of disease for disabling tinnitus or environmental-noise-induced tinnitus has never been estimated before. The epidemiology of
functional limitations caused by tinnitus is rather scarce and even more so for environmental-noise-induced tinnitus.
Although the proposed approach is in some aspects based on expert opinion, hopefully it will be useful as a starting place from which to better ascertain the burden of
suffering caused by tinnitu~ . One of the fundamental goals in constructing summary measures of health is to identify the relative magnitude of different health problems, including diseases, injuries and risk factors (53) . The estimate of environmental-noise-induced tinnitus presented in this chapter is based on the best available sci-
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ence and may err on the conservative side, according to the authors. Therefore, it is
our hope that this work will help to better understand and value the importance of
diseases such as tinnitus, which are often not very well known or understood outside specific expert circles, and therefore not a very high priority in the political
agenda.
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Appendix 1. Classification and Measurement System of Functional Health
(CLAMES)

Core attributes
Pain or discomfort

1. Generally free of pain and discomfort
2. Mild pain or discomfort
3. Moderate pain or discomfort
4. Severe pain or discomfort

Physical functioning

1.
2.
3.
4.

Emotional state

1. Happy and interested in life
2. Somewhat happy
3. Somewhat unhappy
4. Very unhappy
5. So unhappy that life is not worth while

Fatigue

1. Generally no feelings of tiredness, no lack

Generally no limitations in physical functioning
Mild limitations in physical functioning
Moderate limitations in physical functioning
Severe limitations in physical functioning

of energy
2. Sometimes feel tired , and have little energy
3. Most of the time feel tired, and have little energy
4. Always feel tired , and have no energy
Memory and thinking

1. Able to remember most things, think clearly and
solve day-to-day problems
2. Able to remember most things but have some
difficulty when trying to think and solve
day-to-day problems
3. Somewhat forgetful, but able to think clearly and
solve day-to-day problems
4. Somewhat forgetful, and have some difficulty
when trying to think or solve day-to-day problems
5. Very forgetful , and have great difficulty when
tryinQ to think or solve day-to-day problems

Social relationships

1. No limitations in capacity to sustain social
relationships
2. Mild limitations in capacity to sustain social
relationships
3. Moderate limitations in capacity to sustain social
relationships
4. Severe limitations in capacity to sustain social
relationships
5. No capacity or unable to relate to other people
socially
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Supplementary attributes
Anxiety

1. Generally not anxious
2. Mild levels of anxiety experienced occasionally
3. Moderate levels of anxiety experienced regularly
4. Severe levels of anxiety experienced most of the
time

Speech

1. Able to be understood completely when speaking
with strangers or friends
2. Able to be understood partially when speaking
with strangers but able to be understood completely when speaking with people who know you
well
3. Able to be understood partially when speaking
with strangers and people who know you well
4. Unable to be understood when speaking to other
people

Hearing

1. Able to hear what is said in a group conversation,
without a hearing aid, with at least three other
people
2. Able to hear what is said in a conversation with
one other person in a quiet room, with or without
a hearing aid, but require a hearing aid to hear
what is said in a group conversation with at least
three other people
3. Able to hear what is said in a conversation with
one other person in a quiet room, with or without a
hearing aid, but unable to hear what is said in a
group conversation with at least three other people
4. Unable to hear what others say, even with a
hearing aid

Vision

1. Able to see well enough, with or without glasses
or contact lenses, to read ordinary newsprint and
recognize a friend on the other side of the street
2. Unable to see well enough, even with glasses or
contact lenses, to recognize a friend on the other
side of the street but can see well enough to read
ordinary newsprint
3. Unable to see well enough, even with glasses or
contact lenses, to read ordinary newsprint but
can see well enough to recognize a friend on the
other side of the street
4. Unable to see well enough, even with glasses or
contact lenses, to read ordinary newsprint or to
recognize a friend on the other side of the street

Use of hands and fingers

1. No limitations in the use of hands and fingers
2 . Limitations in the use of hands and fingers, but
do not require special tools or the help of another
person
3. Limitations in the use of hands and fingers, independent with special tools and do not require the
help of another person
4. Limitations in the use of hands and fingers, and
require the help of another person for some tasks
5. Limitations in the use of hands and fingers, and
require the help of another person for most tasks

Source: Public Health Agency of Canada
(http://www.phac-aspc.gc.ca/phi-isp/state_preference-eng.php#clames) .
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Appendix 2. CLAMES description of a typical (median or average) case of
disabling tinnitus causing some consequences

CLAMES
attribute

Experts' description of
consequence of tinnitus

Corresponding CLAMES
descriptor"

Pain or
discomfort

Moderate physical discomfort as
the person hears the sound in a
lot of day-to-day circumstances
(discomfort refers to an unpleasant
sensation that is not pain, such as
nausea or itching)

Moderate pain or discomfort

Physical
functioning

Generally no limitations in physical
functioning

Generally no limitations
in physical functioning

Emotional
state

More unhappy or sad than happy
during waking hours (more than
50% of the time unhappy), [ ...]

Somewhat unhappy (you are not
completely unhappy, but you are
more unhappy than happy)

3

Fatigue

[... ]with little energy and feeling
tired most of the time

Most of the time feel tired, and
have little energy (most of your
waking hours are spent feeling
tired or fatigued)

3

Memory
and
thinking

No problems with memory or
thinking clearly, but will have some
difficulty in solving day-to-day problems
(tinnitus influence on cognition, on
thinking capacity and on attention)

Able to remember most things
but have some difficulty when
trying to think and solve day-today problems

2

Social
relationships

Induces mild limitations in the
capacity to sustain social
relationships (will limit the number of
people and of groups of people
they relate to)

Mild limitations in the capacity to
sustain social relationships (you
have an inhibited capacity for
social relationships: you do not
always have the ability to maintain
the full range of usual social
relationships)

2

Anxiety

Anxiety is a hallmark of tinnitus causing
consequences (sequelae): there is a
high level of anxiety experienced
most of the time; there is a feeling
of loss of control and helplessness

Severe levels of anxiety
experienced most of the time
(you experience excessive
uneasiness, worry or fear most
of the time)

4

Speech

No effect on speech

Able to be understood completely
when speaking with strangers or
friends
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CLAMES
score

3

PEt

CLAMES
attribute

Experts' description of
consequence of tinnitus

Corresponding CLAMES
descriptor"

Hearing

The independent effect of tinnitus
on communication is rather difficult
to pinpoint, as a majority of tinnitus
sufferers do have some hearing
impairment (these are two concomitant
health problems that may both affect
communication capacities); hearing
impairment affects particularly
communication in a group conversation;
Zenner states that the communication
problems do not have the same origin
for hearing loss and tinnitus; for tinnitus
patients with hyperacusis without hearing
loss, often hyperacusis is the source of
difficulties communicating in groups of 3
or more people; better descriptor for
tinnitus is that it causes more of a
discomfort or intolerance in situations of
group conversations, rather than an
impossibility to hear a conversation;
nevertheless, the experts consider that,
on average, tinnitus does cause some
communication problems in groups

Able to hear what is said in a
conversation with 1 other person
in a quiet room, with or without
a hearing aid, but require a
hearing aid to hear what is said
in a group conversation with
at least 3 other people

No effect on vision

Able to see well enough, with or
without glasses or contact lenses,
to read ordinary newsprint and
recognize a friend on the other
side of the street

Vision

Use of
hands
and
fingers

CLAMES
score
3 (2)

Able to hear what is said in a
conversation with 1 other person
in a quiet room, with or without a
hearing aid, but unable to hear
what is said in a group
conversation with at least 3
other people

No limitations in the use
of hands and fingers
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6. ENVIRONMENTAL NOISE AND ANNOYANCE
Henk Miedema
Sabine Janssen
Rokho Kim

Noise annoyance is widely accepted as an end-point of environmental noise that can
be taken as a basis for evaluating the impact of noise on the exposed population. As
a consequence, EU Directive 2002/49/EC (1) recommends evaluating environmental
noise exposures on the basis of estimated noise annoyance.
As discussed in Chapter 1, WHO defines health as "a state of complete physical,
mental and social well-being and not merely the absence of disease or infirmity" (2).
This implies that noise-induced annoyance may be considered an adverse effect on
health. People annoyed by noise may experience a variety of negative responses,
such as anger, disappointment, dissatisfaction, withdrawal, helplessness, depression,
anxiety, distraction, agitation or exhaustion (3- 5). Furthermore, stress-related psychosocial symptoms such as tiredness, stomach discomfort and stress have been
found to be associated with noise exposure as well as noise annoyance (6, 7). Some
public health experts feel that severe forms of noise-related annoyance should be
considered a legitimate environmental issue affecting the well-being and quality of
life of the population exposed to environmental noise. The most important issue in
the present context is to what extent health (according to the broad definition given above) is reduced by noise and whether a DW that expresses this reduction, when
combined with the prevalence of annoyance, leads to a significant burden of "disease". The other possibility would be that noise annoyance does not significantly
contribute to disability and, hence, should not be taken into account when considering the noise-induced burden of disease.
In this chapter, a method for estimating the burden of annoyance due to noise is proposed and illustrated, and related issues are discussed. The method was developed
by the Netherlands National Institute for Public Health (RIVM) (8) and initially applied to the Netherlands. First, a closer look is taken at noise annoyance in the context of burden of disease calculations.

Definition of outcome
Noise annoyance is assessed at the level of populations by means of a questionnaire.
Efforts have been made by the International Commission on Biological Effects of
Noise and the International Organization for Standardization (9) towards the use of
standardized questions asking for the degree of annoyance, and introducing an 11point numerical scale and a 5-point semantic scale. Recoding scales into a 0-100 annoyance response scale, cut-off values of 50 and 72 have been used to determine the
percentage of people annoyed and highly annoyed, respectively. For the 5-point
scale, however, cut-off values of 40 and 60 are also in use, matching the three highest categories for annoyance and the two highest categories for high annoyance. The
percentage highly annoyed, i.e. the percentage of persons with a response exceeding
72, is the most widely used indicator of the prevalence of annoyance in a population, although percentages using other cut-offs or the mean annoyance may also be
used (10) . In the case study included in this chapter, high annoyance is used as the
annoyance indicator. Using a lower cut-off value would give higher prevalence but
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would be associated with a lower DW, resulting in either a higher or a lower estimate of the burden caused by noise annoyance. An important reason for using highly annoyed as the cut-off is the expectancy that only for rather severe annoyance
may it be possible to gain consensus on a DW that can be meaningfully distinguished
from zero.
Provided it contributes significantly, annoyance due to environmental noise can be
included in estimates of the burden related to environmental noise when (a ) the noise
exposure of the population is known, (b) exposure-response relationships are available for estimating the annoyance on the basis of the exposures, and (c) a DW is attached to noise annoyance. In principle, it is also possible to replace steps (a) and (b)
by direct estimates of annoyance prevalence through an annoyance survey in the
population concerned (outcome-based approach).

Traffic noise exposure
Within the framework of Directive 2002/49/EC (1), exposure data have been provided by agglomerations with more than 250 000 inhabitants, as reported by the
Noise Observation and Information Service for Europe (NOISE) of the European
Environment Agency (EEA) (11) . While not all Member States have reported yet,
and some differences between Member States may be attributed to methodological
differences rather than differences in exposure, these data provide an indication of
the exposure distribution within large urban areas in the EU. The distribution of exposure to road traffic noise in Member States was used based on 110 million people, the total number of inhabitants in the agglomerations for which a report had
been provided up to June 2010 (11). It is assumed here that the observed exposure
distribution may apply to the total urban population within the EU living in cities
or agglomerations with more than 50 000 inhabitants, which is estimated to be
around 285 million people (57% of the total EU population).

Exposure-response relationship
The EU Position Paper on dose-response relationships between transportation noise
and annoyance (1 2) presented synthesis curves for noise annoyance from aircraft,
road traffic and railway noise, with their 95% confidence intervals taking into account the variation between individuals and studies. These curves were based on all
studies examined by Schultz (13) and Fidell et al. (14) for which Lden (and Ld 11 ), and
the percentage of "highly annoyed" persons (%HA) meeting certain minimal requirements could be derived, augmented by a number of additional studies (1 0). The
raw data from a total of 54 studies from Europe, North America and Australia investigating noise annoyance from road traffic, aircraft and railways were analysed.
The percentage of "highly annoyed" persons (%HA) as a function of noise exposure
indicated by Lden was found to be the following.
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Aircraft:
% HA = - 9.199 · lO-S (Lden -42)3 + 3.932 · 10-2 (Lden -42)2+ 0.2939 (Lden -42)
Road traffic:
% HA =9.868 · 10-4 (Lden -42)3

-

1.436 · 10-2 (Lden -42)2+ 0.5118 (Lden -42)

Railways:
% HA = 7.239 · 10-4 (Lden -42)3

-

7.851 · 10-3 (Lden -42 )2+ 0.1 695 (Lden -42)

Data below 45dB and above 75dB (Lden) were excluded because the risk of unrelia ble noise data is high at very low levels, whereas the risk of selection of "survivors"
is high at very high levels. The confidence intervals found were narrow, indicating
that, even though there is considerable va riation between individuals and between
studies, the uncertainty regarding the relationships between noise exposure and annoyance is rather limited.
In the same way, and based on the same data, M iedema & Oudshoorn (10) established the following relationships for Ldn·
Aircraft:
% HA = -1.395 · 10-4 (Ldn -42 )3 + 4.081 · 10-2 (Ldn -42) 2+ 0.342 (Ldn -42)
Road traffic:
% HA = 9.994 · 10-4 (Ldn -42 )3 - 1.523 · 10-2 (Ldn -42)2+ 0.538 (Ldn -42 )
Railways:
% HA = 7.158 · 10-4 (Ldn -42 )3 - 7.774 · 10-3 (Ldn -42 )2+ 0.163 (Ldn -42 )

Disability weight
Given the limited number of studies on a OW for annoya nce, and the sensitivity of
the environmental burden attributed to noise annoyance for small changes in OW, a
tentative OW of 0.02 is proposed with a relatively large uncertainty interval (0.010.12). The minimum value (0.01) is based on the value used by de Hollander et al.
(1 5) and by Stassen et al. (1 6) in environmental burden of disease calculations. The
maximum value (0.12) is based o n the mean OW found for severe annoyance by Van
Kempen (cited in Knol & Staatsen) (17), who did a pilot stud y among 13 medical
experts, working according to a protocol by Stouthard et al. (18). De Hollander (19)
expanded this study to 35 environmental physicians, epidemiologists and public
health professionals and also assessed a mean OW of 0.12 (median: 0.07; standard
deviation: 0.16; range 0-0. 35) using the same protocol. The relatively high OW for
annoyance in these studies ma y be explained by the presentation of the definition of
annoyance with the description that annoyance could lead to various symptoms
such as being not (95%) or mildly (5 %) anxious or depressed, and having no (95%)
to some (5%) cognitive impairment. In addition, Miiller-Wenk (20) found a mean
OW of 0.033 (median: 0.03; range: 0.01-0.12) for communication disturbance
based on a survey of 42 Swiss physicians, which may apply to annoyance related to
daytime noise exposure. Based on these data and taking a "conservative approach ",
here only severe cases of annoyance (highly annoyed) are given OW 0.02 for estimation of burden in terms of DALYs.
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EBD calculations
Here we provide a method for estimating the environmental burden of disease for
noise, estimating the prevalence of noise annoyance by combining exposure data
with the exposure-response relationships for noise annoyance. One year is proposed
as the duration for exposure causing severe annoyance, as annoyance is an effect
that disappears when the noise stops. Age was not considered, assuming that children are annoyed in the same way as adults. While this assumption seems justified,
since children showed similar patterns of annoyance to those of their parents (21), it
ma y lead to a slight overestimation since annoyance does not appear to be a relevant
concept for infants.
We calculated the DALYs for noise annoyance using the exposure distribution in
Lden presented by EEA (11) fo r large agglomerations (> 250 000 inhabitants), the exposure-response relationships for annoyance (with expected percentage of highly
annoyed people at the midpoint of the category, as a function of Lden in the range
42-80 dB(A )) and a range of DWs. This calculation suggests that there are about
587 000 DALYs lost due to noise-induced annoyance within the EU population living in urban areas. Taking 0.01 and 0.12 as the extremes of the range for DWs, the
credible range for the DALYs is 0.29-3.52 million (Tables 6.1-6.4).lt should be noted that the burden in rural areas or small town with less than 50 000 inhabitants is
not included here, and that we took a very conservative assumption about the exposure distribution below 50 dB(A).
Table 6.1. DALYs for highly annoyed people due to road traffic noise in the

EU
Exposure
category

l.clen
(dB( A))

Percentage
of
population
exposed•

<55
55-59
60--64
65-69
70-74
>75

50
17
19
9
4

Total

100

Percentage
of people
highly
annoyedb

2.77
8.16
12.96
20.08
30.25
30.25d

Number
of cases
per
millionb

13 835
13 868
24 621
18 068
12 100
3 025
85 517

DALYs lost in the urban
populatlonc

DW=

DW=

0.01
39 430
39 524
70170
51 494
34485
8 621
243 724

0.02
78 859
79 047
140 341
102 989
68969
17242
487 448

DW=

0.12
473 155
474285
842 044
617 933
413 815
103 454
2 924 686

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
• The percentage and number of cases were calculated using the mid-level value of each exposure category.
For the category of< 55 dB(A), the mid-level value was conservatively set to 48 dB(A).
• DALYs were calculated for the 285 million persons living in agglomerations with > 50 000 inhabitants.
• As the exposure-response function does not apply to the range over 75 dB(A), the percentage of people
highly annoyed in this exposure category was assumed to be the same as in the 70-74 dB(A) category.
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Table 6.2. DALYs for highly annoyed people due to rail traffic noise in the

EU
Exposure
category

....,

(dB( A))

Percentage
of
population
exposed•

<55
55-59
6o-64
65--69
70-74
>75
Total

95
3

0
0

Percentage
of people
highly
annoyedb

0 .89
3 .44
6.41
11 .22
18.41
18.41d

100

Number
of cases
per
millionb

DALYs lost In the urban
population°

8462
1 031
641
1 122
0
0

OW=
0.01
24116
2 938
1 827
3198
0
0

11 256

32 080

DW=
0.02
48 233
5 877
3 655
6 396
0
0
64160

DW=
0.12
289 397
35 261
21 929
38 374
0
0
384 960

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
• The percentage and number of cases were calculated using the mid-level value of each exposure category.
For the category of< 55 dB(A), the mid-level value was conservatively set to 48 dB(A).
<DALYs were calculated for the 285 million persons living in agglomerations with> 50 000 inhabitants.
d

As the exposure-response function does not apply to the range over 75 dB(A), the percentage of people
highly annoyed in this exposure category was assumed to be the same as in the 70-74 dB(A) category.

Table 6.3. DALYs for highly annoyed people due to air traffic noise in the

EU
Exposure
category

....,

(dB( A))

<55
55-59
60-64
65--69
70-74
>75
Total

Percentage
of
population
exposed•

96
3
0
0
0
100

Percentage
of people
highly
annoyedb

3.16
13.66
21.76
31.54
42.93
42.93d

Number
of cases
per
millionb

30 327
4098
2176
0
0
0
36 601

DALYs lost in the urban
populatlon°

DW=
0.01
33 360
11 679
6201
0
0
0
17 880

DW=
0.02
66 719
23 358
12 401
0
0
0
35 759

DW=
0.12
400 315
140 147
74 408
0
0
0
214 555

• The source of exposure data is the Noise Observation and Information Service for Europe (NOISE) as of
June 2010.
• The percentage and number of cases were calculated using the mid-level value of each exposure category.
For the category of< 55 dB(A), the mid-level value was conservatively set to 48 dB(A).
c DALYs
d

were calculated for the 285 million persons living in agglomerations with > 50 000 inhabitants.

As the exposure-response function does not apply to the range over 75 dB(A), the percentage of people
highly annoyed in this exposure category was assumed to be the same as in the 70-74 dB(A) category.
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Table 6.4. DALYs for highly annoyed people due to all traffic noise in the EU•
Source of traffic
noise
Road
Rail
Air
Total

DALYs
DW=0.01

DW=0.02

DW=0.12

243 724
32080

487 448

2 924 686
384 960

17 880

64160
35 759

293 684

587 367

3 524 201

214 555

• For the 285 million population living in agglomerations with > 50 000 inhabitants.

Uncertainties, limitations and challenges
Alternative approaches
The burden in terms of DALYs may also be directly estimated on the basis of noise
annoyance survey data in the population concerned, if available. However, we expect that the approach starting with the noise exposure levels will be most feasible
in the future with the increase of the noise exposure mapping effort. Moreover, it is
less sensitive to the idiosyncrasies of the different surveys conducted in different populations and the differences in the processing of the data obtained with the surveys,
and it is less sensitive to temporary factors affecting the response of a population
surveyed. Therefore, provided that the noise exposure assessment is sufficiently harmonized, the approach that estimates the prevalence of noise annoyance by combining exposure data with the exposure-response relationships for noise annoyance
appears to be most promising.

Choice of the exposure-response relationship for annoyance
Various authors have synthesized existing data from community annoyance surveys
to develop an exposure- response relationship for use in environmental impact
analyses and related community planning efforts, such as Schultz (13), Fidell et al.
(14) and Miedema & Oudshoorn (10). Schultz recognized the preliminary nature of
his original synthesis curve, and did not expect it to remain the final word for long
(1 9). The most comprehensive of these meta-analyses is clearly that published in
2001 by Miedema & Oudshoorn (10). There are, however, two types of qualification that have to be made, which are not elaborated on here:
• the relationships can be refined by taking into account non-acoustical factors and,
probably more relevant, acoustical factors that can be affected by policy other
than the exposure at the most exposed side, such as sound insulation of the
dwelling or the presence or absence of a quiet side (7); and
• there are strong indications that the exposure-response relationships for aircraft
noise have changed, so that the curves presented here probably underestimate the
annoyance at a given aircraft noise exposure level (20).
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Uncertainty with respect to the exposure-response relationship
One cause of doubt regarding the predictability of noise annoyance is that the studies show a large variation in individual annoyance reactions to the same noise exposure level. The other cause of doubt is that attempts to integrate the results from
different studies show that there is a large variation in the relationships found in different studies. The large individual variation and the large study variation suggest
that it is difficult to predict annoyance with sufficient accuracy. Indeed, the annoyance response of a particular individual or group of individuals can be predicted on
the basis of the exposure only with a large amount of uncertainty. This uncertainty
can be described by the prediction interval for individuals or groups around the exposure-response curves.
Nevertheless, in most cases, the uncertainty regarding individual or group reactions
is not what matters for noise policy. Most policy, including that based on estimates
of the burden of disease due to environmental noise, is made with a view to the overall reaction to exposures in a (reference) population. This means that it is not the uncertainty with respect to the prediction of an individual or group reaction that is important, but the uncertainty regarding the exact relationship between exposure and
response in the (reference) population. The accuracy of the estimation of this relationship is described by the confidence interval around the curve. If properly established, the confidence interval takes into account the variation between individuals
as well as the variation between studies. As found by Miedema & Oudshoorn (10},
this results in relatively narrow confidence intervals (as opposed to the wide prediction intervals for individuals or groups).

Applications and limitations of the exposure-response relationship
According to the EU Position Paper, which also recommends the exposure-response
relationships presented here, they are only to be used for aircraft, road traffic and
railway noise and for assessing long-term, stable situations (12). They can be utilized
for strategic assessments, in order to estimate the effects of noise on populations in
terms of annoyance. They are not applicable to local, complaint-type situations or
to the assessment of the short-term effects of a change of noise climate. The curves
have been derived for adults. The curves are not recommended for specific sources
such as helicopters, low-flying military aircraft, train shunting, shipping, or aircraft
on the ground {taxiing) (12).

Conclusions
Compared to other effects of environmental noise and also compared to effects of
environmental factors in general, there are relatively many data directly obtained
from exposed humans in the field from which exposure-response relationships for
noise annoyance could be derived. It appears that, with the increasing effort on noise
mapping, more and better noise exposure data will become available so that, by
combining them with the relationships, the prevalence of annoyance can be estimated. The third ingredient for estimating the burden due to environmental noise
appears the most difficult. It is hard to weigh "annoyance" and it is difficult to relate it to existing weighted outcomes. We used the limited data on the weights available, giving the indication that about 0.5 million DALYs are lost yearly among the
urban population in EU countries owing to the occurrence of noise annoyance.
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Environmental noise: a public health problem
Environmental noise, also known as noise pollution, is among the most frequent
sources of complaint regarding environmental issues in Europe, especially in densely populated urban areas and residential areas near highways, railways and airports.
In comparison to other pollutants, the control of environmental noise has been hampered by insufficient knowledge of its effects on humans and of exposure-response
relationships, as well as a lack of defined criteria. In 1999, WHO published its
Guidelines for community noise (1).

The European Parliament and Council adopted Directive 2002/49/EC of 25 June
2002 (2) with the main aim of providing a common basis for tackling noise problems across the EU. This Directive defines environmental noise as unwanted or
harmful outdoor sound created by human activities, including noise from road traffic, railway traffic airports and industrial sites, and focuses on three action areas: the
determination of exposure to environmental noise through noise mapping, based on
common assessment methods; the adoption of action plans by the Member States
based on noise-mapping results; and public access to information on environmental
noise and its effects.
Among the various effects of environmental noise, health effects are a growing concern of both the general public and policy-makers in the Member Status in Europe.
Most of the assessments performed so far to evaluate the impact of environmental
noise have been based on the annoyance it causes. Its consideration as a public
health problem with measurable health outcomes has been limited (3).
In 2009, WHO published the Night noise guidelines for Europe (4). This publication
presented new evidence of the health damage of nighttime noise exposure and recommend threshold values that, if breached at night, would threaten health. An annual average night exposure not exceeding 40 dB outdoors is recommended in the
guidelines.
Considering the scientific evidence on the threshold of night noise exposure indicated by Lnight as defined in Directive 2002/49/EC, a Lnight value of 40 dB should be the
target of the night noise guidelines to protect the public, including the most vulnerable groups such as children, the chronically ill and the elderly. A Lnight value of 55
dB is recommended as an interim target for countries that cannot follow night noise
guidelines in the short term for various reasons and where policy-makers choose to
adopt a stepwise approach. These guidelines can be considered an extension to the
previous WHO Guidelines for community noise (1).
Over the past few years, the working group of experts convened by the European
Centre for Environment and Health, Bonn Office and supported by the Joint Research Centre of the European Commission, has collaborated to estimate the burden
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of disease from enviro nmental noise, using available evidence and data to inform
policy-makers and the public about the health impacts of noise exposure in Europe.
The chapters in this publication contain the summary of synthesized reviews of evidence on the relationship between environmental noise and specific health effects.
Following the EBD methodology of WHO, the health impacts of environmental
noise were estimated using exposure-response relationships, exposure distribution,
background prevalence of disease and DWs. For each chapter on specific health outcome, a case study is provided. Policy-makers and their advisers can use these chapters as good practice guidance for the process of quantifying specific health risks of
environmental noise.

Effects of environmental noise on selected health outcomes
The severity of health effects due to noise versus the number of people affected is
schematically presented by Fig. 7.1. Annoyance, sleep disturbance, cardiovascular
disease, cognitive impairment, hearing impairment and tinnitus were initia lly selected by the working group as health o utcomes related to environmental noise.
Fig. 7.1. Severity of healt h effects of noise and number of people affected

Stress indicators
(autonomou'>

re~pon~e. ~trcs!t

hormones)

Feelings of discomfort
(an no~ a nee. disturbance)
Number of people affected

Source: Babisch (3) .

Sufficient evidence was available to perform calculations of burdens of such outcomes as annoyance, sleep disturbance and cardiovascular disease. The epidemiological evidence was not as sufficient but was stiH enough for assuming the relationship of environmental noise to cognitive impairment and tinnitus. The epidemiological studies linking hearing impairment to environmental noise exposure are so
sparse that any generalization can be considered exploratory and speculative. Therefore, following the recommendations of the peer-reviewers, the chapter on hearing
impairment was not included in this publication.
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Cardiovascular disorders
The noise indicators used for noise mapping in the EU can - in principle - be used
for a quantitative risk assessment regarding cardiovascular risk if exposure-response
relationships are known. Only two end-points - hypertension and ischaemic heart
disease- sho uld be considered at this stage. If necessary, different exposure-response
curves could be used for different exposures. The noise indicator Lden may be useful
for assessing and predicting annoyance in the population. H owever, non-weighted
day and night noise indicators may be more appropriate for health-effect-related research and risk quantification.
Coqnitive impairment
Scientific evidence indicates the adverse effects of chronic noise exposure on children's cognition. There is no generally accepted criterion for quantification of the
degree of cognitive impairment into a DW. However, it is possible to make a conservative estimate of loss in DALYs using the methods presented in this chapter. It is
important to consider the assumptions, uncertainties and limitations of the methods
when interpreting the estimated values of EBD.

Sleep disturbance
Although self-reported sleep disturbance may not reflect the total impact of nighttime noise o n sleep, it is the effect for which exposure-response relationships on the
basis of Lnighr are available for the most important noise sources. Furthermore, while
it is hard to weigh self-reported sleep disturbance, it may be even harder to assign a
DW to physiological changes indicating a certain degree of sleep fragmentation.
Now that exposure data from noise mapping will become available as well as the
exposure-response relationships, the prevalence of self-reported sleep disturbance
can be estimated.

Tinnitus
There is a method to estimate burden of tinnitus from environmental noise based on
expert opinion, which will be useful as a starting point using conservative assumptions and approaches.

Annoyance
T here are relatively many data directly obtained from exposed humans in the field
from which exposure-response relationships for noise annoyance could be derived.
It is hard to weigh "annoyance" and it is difficult to relate it to existing DW values.
However, if the national and local authorities a re willing to take into account the
most common complaints of environmental noise, they could assign an acceptable
DW value to annoyance, and estimate EBD accordingly.

Estimated DALYs for western European countries
It is estimated that DALYs lost from environmental noise in the EU countries are
60 000 years for ischaemic heart disease, 45 000 years for cognitive impairment of
children, 903 000 years for sleep disturbance, 21 000 years for tinnitus and 587 000
years for annoyance. Sleep disturbance and annoyance mostly related to road traffic noise comprise the main burdens of environmental noise in western Europe. If all
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of these impacts are considered together, the interval estimate would be 1.0-1.6 million DALYs. 9 The total burden of health effects from environmental noise would be
greater than one million years in western Europe, even with the most conservative
assumptions that avoid any possible duplication.

Uncertainties, limitations and challenges
The process of risk assessment involves the gathering, synthesizing and interpretation of available evidence. The EBD process, as applied by WHO, is one way of synthesizing this evidence in a standardized manner. EBD methods depend on the a vailability of data, information, and specific assumptions. To obtain valid and reliable
estimates of EBD, good data are needed on the distribution of exposure, on outcomes and on the exposure-response relationship. In the European region, more and
better data are available on the distribution of environmental noise, and it is expected that the process of ongoing implementation of EU Directive 2002/49/EC will
provide higher quality data in standardized formats comparable between the countries. Regarding outcomes, high-quality data are available for some (e.g. cardiovascular disease) but not for others (e.g. tinnitus). Established exposure-response relationships exist for annoyance, sleep disturbance (subjective), cognitive impairment
(children) and cardiovascular disease.

Selection of health effects
Unfortunately, the quality and the quantity of the evidence and data are not the same
across the different hea lth outcomes. Other than for cardiovascular disease, obtaining prevalence estimations for the conditions discussed in this publication posed
some difficulties. Most of the subclinical conditions are not recorded in routine mortality and morbidity statistics. For tinnitus, the proportion caused by leisure noise
rather than occupational noise was difficult to estimate. And conditions such as cognitive impairment in children, sleep disturbance and annoyance are difficult to characterize, let alone estimate the proportion caused by environmental noise. Nevertheless, this publication brings together the best literature and available data and
provides transparent justifications of the estimates using conservative assumptions.
Some other outcomes have been suggested as being associated with environmental
noise, including hearing impairment, psychiatric conditions such as depression and
anxiety, next-day effects of sleep disturbance such as motor accidents. As more evidence accumulates on whether these conditions are indeed associated with environmental noise, further refinements of the estimates in this volume can be made.

Noise exposure indicators
The EU adopted harmonized noise metrics across its Member States: Lden to assess
annoyance and Lnighr to assess sleep disturbance (1). These metrics are used for
strategic mapping of exposure in the EU Member States and are common across all
transport sources and other sources of environmental noise. The quality of the exposure data produced through the first round of strategic noise maps in EU may not
be optimal in terms of validity and reliability. This will have an unavoidable impact
9 The extent to which years lost from different effects are additive across different outcomes is unclear. The
different health outcomes might have synergistic rather than antagonistic when the combined effects occur
in a person. Therefore, it would be a conservative approach to add the DALYs of different outcomes not
considering synergistic effects.
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on the accuracy and precision of any risk assessment using these exposure data.
With the full implementation of Directive 2002/49/EC, L den and Lnighr are widely accepted as standard indicators of noise exposure in Europe (6). Many previous studies used other metrics that can be converted to Lden and Lnighr with some assumptions. However, this conversion from old to new indicators will contribute to the uncertainties of the estimate.

Exposure-response relationships
Although the exposure-response relationships presented in this publication are
based on the available evidence at the time of the working group meetings, there are
uncertainties especially when they are derived from limited numbers of studies. It
should be noted that the exposure-response relationships will need to be updated using the results of future studies.

Confoundinq factors and effect modifiers
Most epidemiological studies are prone to bias if confounding factors are not properly controlled by design or statistical methods. Confounding factors include age,
gender, smoking, obesity, alcohol use, socioeconomic status, occupation, education,
family status, military service, hereditary disease, medication, medical status, race
and ethnicity, physical activity, noisy leisure activities, stress-reducing activities, diet
and nutrition, housing conditions (crowding) and residential status. Future epidemiological research will have to consider effect modifiers (vulnerable groups, sensitive hours of the day, coping mechanisms, different noise sources, etc.) as well as
potential confounding factors.
Combined exposure to noise, air pollution and chemicals
The health impacts of the combined exposure to noise, air pollutants and chemicals
are rarely considered in epidemiological studies. Combined exposures occur, for example, when people are exposed to road traffic where noise and air pollution co-exist. The stressors that might be considered in the context of combined exposure with
noise include: indoor air pollutants (environmental tobacco smoke, volatile organic
compounds), outdoor air pollutants (particulate matter, carbon monoxide, sulphur
dioxide, nitrogen dioxide), asphyxiants (carbon monoxide, hydrogen cyanide), solvents (xylene, styrene, toluene, benzene, etc.), heavy metals (lead, mercury), pesticides (organophosphates), variables related to housing (biological agents), and vibration.
An international workshop organized by the Joint Research Centre of the European
Commission in cooperation with EEA and WHO in 2007 (7) concluded that the best
knowledge on the health effects due to combined exposure to noise and solvents or
heavy metals exists in occupational environments. However, there are few studies
showing combined effects of noise and air pollutants in urban environments. Some
data exist only on respiratory disorders caused by combined effects of noise and outdoor air pollutants, balance disorders caused by occupational exposure to noise and
solvents, and effects on human growth caused by combined effects of noise and
heavy metals. The workshop concluded that a substantial amount of research is
needed to determine the health effects of combined exposure to environmental noise
and other environmental pollutants.
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Total burden from environmental noise
In general, care should be taken to avoid "double counting" when DALYs from different outcomes are totalled to estimate an overall burden of disease from an environmental risk factor. In the case of environmental noise, this should not be a big
problem. For example, the burdens of annoyance during the daytime and sleep disturbances at night can be safely added up. Nevertheless, because of the different
qualities of the evidence underlying the different EBD calculations, special care
should be taken when making direct comparisons between DALYs for different outcomes.

If DALYs caused by environmental noise are compared with those from other pollutants, it is important to take into acco unt the approximations and assumptio ns
made in the calculation process. More information on these issues has been summarized in documents on the methodology of EBD (8).
Health inequality and vulnerable qroups
Some noise exposures may be worse for some subgroups than for others. Issues such
as the lower housing prices near noisy roads mean that the effect of noise is not uniformly distributed throughout the population. Except for a chapter on cognitive impairment in children, this publication did not explore the additional burdens in potentially vulnerable subgroups such as older people and lower socioeconomic
groups.

Uses of this publication
The evidence and methods for quantifying the health impacts of environmental noise
presented and illustrated in this volume can be used by policy-makers, planners and
engineers to measure the magnitude of health problems related to noise pollution in
society today. Because many European countries have already produced strategic
noise maps and action plans o n noise control according to Directive 2002/49/EC (2),
the good practices of risk assessment presented in this volume can be readily applied
to the national and local situations in many countries. In countries where all the required data for a complete calculation of burden of disease may not be available,
this publication demonstrates a range of options that can be used to make estimations according to which components of the risk assessment are accessible.
Although this publication has been prepared with a European focus in terms of policy, available data and legislation, the processes of risk assessment illustrated here
can also be used outside Europe as long as the assumptions, limitations and uncertainties described in the various chapters are carefully taken into account.
The effects of neighbourhood noise were not addressed in this publication as they
need to be better characterized and measured in future studies. In additio n, the effects of leisure noise were not considered because there is very little information
available on the prevalence of voluntary exposure to leisure noise through amplified
music at concerts and other public events and through personal music players.
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Noise and the Parma Declaration on Environment and Healt h
There is overwhelming evidence that exposure to environmental noise has adverse
effects on the health of the population. Recognizing the special need to protect children from the harmful effects of noise, the Parma Declaration adopted at the Fifth
Ministerial Conference on Environment and Health (9) called on all stakeholders to
work together to reduce the exposure of children to noise, including that from personal electronic devices, from recreation and traffic (especially in residential areas),
at child care centres, kindergartens and schools and in public recreational settings.
This publication provides an evidence base for the future development of suitable
guidelines on noise by WHO, as was urged by the Member States in the Parma Declaration. The evidence on burden of disease presented here will inform the new European health policy, Health 2020, which will be presented for endorsement at the
WHO Regional Committee for Europe in 2012.

BURDEN Or DISEASE rROM ENVIRONMENTAL NOISE

llllal·~rMJ

EFE E CES

REFERENCES
1. Guidelines for community noise. Geneva, World Health Organization, 1999 (http://www.who.
intldocstore/peh/noise/guidelines2.html, accessed 21 July 2010).
2 . Directive 2002/49/EC of the European Parliament and of the Council of25 June 2002 relating to
the assessment and management of environmental noise. Official Journal of the European
Communities, 2002, L 189: 12- 25.
3. de Hollander AE et al. An aggregate public health indicator to represent the impact of multiple
environmental exposures. Epidemiology, 1999, 10:606-617.
4. Night noise guidelines for Europe. Copenhagen, WHO Regional Office for Europe, 2009
(http://www.euro.who.int/_ data/assets/pdf_file/0017/433 16/E92845.pdf, accessed 7 October 201 0)
5. Babisch W. The noise/stress concept, risk assessment and research needs. Noise & Health, 2002,
4(16): 1- 11.
6. Noise Observation and Information Service for Europe (NOISE) [web site]. Copenhagen, European Environment Agency, 2009 (http://noise.eionet.europa.eu/index.html, accessed 15 February 2011).
7. Kephalopoulos Setal., eds. Proceedings of the International Workshop on "Combined Environmental Exposure: Noise, Air Pollution, Chemicals", lspra, Italy, 15- 16 January 2007. Luxembourg, Office for Official Publications of the European Communities, 2007.
8. Priiss-Ustiin A et al.lntroduction and methods: assessing the environmental burden of disease at
national and local levels. Geneva, World Health Organization, 2003.
9. Parma Declaration on Environment and Health, the Fifth Ministerial Conference on Environment and Health, Parma, Italy, 10- 12 March 2010 (http ://www.euro.who.
inti_ data/assets/pdf_file/00 ll/78608/E93618.pdf, accessed 7 October 201 0)

BURDEN Or DISEASE rROM ENVIRONMENTAL NOISE

November 24, 2014
 &
   
*,,   !
*+),'   
"(  %#.,-)-

From: Joseph Watkins
2726 East Malvern Street
Tucson Arizona 85716
To the Colonel responsible for   $ ! &
This letter is in response to the Draft Environmental Assessment for the Update and
Implementation of the Total Force Training Mission for Visiting Units (Operation
Snowbird, Multi-service, and Foreign Military Sales) Davis-Monthan Air Force Base,
Arizona.
This response begins by noting that I could find nowhere in the Draft Environmental
Assessment a response to the issues raised in my letter concerning the 2012 Draft
Environmental Assessment. Consequently, this letter is enclosed with a request that the
issues be taken seriously.
A fundamental requirement of civil society is that public actors act ethically. In the case
of the presentation of data analysis in the making of public policy, American government
officials, in this case military officials, have the distinct advantage of having these
principles described in a straightforward and understandable manner in Ethical
Guidelines for Statistical Practice from the American Statistical Society.
As outlined by my previous correspondence, “the Environmental Assessment falls well
short of the ethical standards for statistics and society”. Indeed, the 2014 Draft
Environmental Assessment seems to take a step back from the point of view of ethics.
In the 2012 Draft, the Air Force stated that it would rather not make the effort to base an
analysis on the 1978 circumstances. In this Draft, it takes as the statement of the status
quo ante the average of activities from 2007 to 2013. The question of how a baseline that
describes the situation before the change in mission is based on an average of activity
during this change in mission defies logic. Moreover, the draft makes no attempt to show
that such a choice does not prejudice the outcome. Recall that professionalism in the
Ethical Guidelines calls for methods that “guard against the possibility that a
predisposition by investigators or data providers might predetermine the analytic result.”
The assertions on page 2-5 concerning their unwillingness to return to the 1978 Baseline
do not absolve them of the ethical responsibility to choose a methodology that does not
predetermine the result. Indeed, the lack of transparency is so fundamental, that we
cannot ascertain, even under the clearly unprofessional standards of analysis that the
addition of a very small number of planes might change the conclusion on no impact
significant

One troubling source of analysis is contained in
Since the exact number or type of aircraft that would participate in the Total Force
Training in future years cannot be determined with a required level of certainty, the
representative aircraft expected to participate are used for analysis in this revised EA.
(2-10 lines 11-13)
This states that the Air Force will use an anticipated average activity to base its analysis
of impact, but does nothing to limit the Air Force from exceeding this level by any
amount, no matter how large. Standard statistical practice is to make a clear definition of
“significant” and design analyses that are conservative. In this case, this would call for
using the worst case reasonably possible for noise and accident potential and show that
this case has no significant impact under a well-defined criterion. Again, deviating from
this approach would be considered unethical by the standards of practicing statisticians.
Moreover, briefings would ensure aircrew understanding and expectation to comply with
the procedures and requirements (2-12 lines 16 and 17) makes it clear that even
adherence to the procedures that are used in the analysis are not made compulsory and
thus the Air Force can not ethically assert that even their worst case scenario can be
guaranteed.
So, in summary, the Air Force chooses a baseline without giving a technical justification
for moving from the situation before Operation Snowbird, uses an average of the time
when Operation Snowbird was in effect to determine the impact of a renamed Operation
Snowbird, bases its analysis on an anticipated average that does not guarantee a maximal
level of impact, expects, but does not ensure, that future operations at Davis-Monthan Air
Force Base will adhere to the procedures given in the Draft, and states with certainly the
impact of the Total Force Training Mission will have no significant impact while noting
that it has little certainty in what that Mission might entail. Indeed, the report admits as
much in stating, “Since the exact number or type of aircraft that would participate in the
Total Force Training in future years cannot be determined with a required level of
certainty… .” (2-10 line 12). Such a practice in computer science is commonly called
“garbage in, garbage out”.
Finally, the phrase “Total Force Training” was initiated in the Draft and so we are left
with the oxymoron that the no action alternative Continuation of Total Force Training at
2009 Levels (2-4 line 13) calls for the continuation of a mission that does not yet exist.
For the analysis, I could not find where any of the listed of the shortcomings described
my previous correspondence had been addressed. Meeting such standards is considered
routine practice in data analysis. Their omission constitutes breaches of the Ethical
Guidelines.
The analysis is based on a suite of modules called Noisemap. No reference for the
scientific basis for computing the impact of noise is given and the latest version I could
find online is 1990 based on long since outdated hardware. However, the 1978 Schultz
curve (Appendix C, page 11) is displayed with the statement of percent of communities

annoyed (even though Schultz talks about individuals annoyed). Insufficient detail is
provided to assess the quality of analysis. However, it appears that the analysis,
remarkably completed during a single day, May 12, 2014,
•
•
•

•

assumes exactly one scenario in which every plane flies exactly on the flight path,
fails to include any uncertainty in the output even though input is subject to
uncertainty. In engineering terms, there is no effort to determine the propagation
of error,
details in the analysis are not present to the degree necessary to reproduce results.
Collect data, validate data, analyze data, draft report, and write report is not a
methodology. The methods section should have sufficient detail that a person of
skills comparable to the preparers of the report would be able to assess the quality
of the work,
techniques are based on science and software that are decades old in areas that are
active areas of research. Indeed, the Department of Defense made such an
admission in 2009 with its publication Community Annoyance Caused by Noise
from Military Aircraft Operations.

I have been involved in dozens of scholarly papers, responsible for the quantitative
modeling and data analysis. The research team routinely challenges itself to high
standards, modern methods and clarity of exposition based on the desire that our
contributions be as transparent, as truthful and as widely accessible as possible. This
approach is not evident in the Draft and I remain astonished as a scholar and
disturbed as a citizen to see such low standards. When asked to serve as a reviewer of
a scholarly contribution, I routinely see the collaboration written into the exposition
with the desire to be straightforward to the community who will benefit from the
results of the research. Typically, the review contains several statements that may not
be easy to address with the goal to further the clarity and the quality of the work.
Occasionally, the manuscript received for review has shortcomingsso rife that any
attempt to list the problematic aspects is futile, addressing the top layer of
deficiencies serves mainly to expose the next layer. The authors must start afresh,
beginning by adding the necessary competent collaborators. This Draft is such a
manuscript. For an arm of the government of the United States to present this as a
credible analysis should not be tolerated either by a government or its citizens.
Respectfully submitted,
Joseph Watkins

&4Gary D. Chesley, Colonel, USAF
Deputy Director, Installations & Mission Support
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• In addition, a significant portion of the public who are impacted by the activities of the Air
Force Base are monolingual Spanish speakers and the Air Force has failed to make the
report accessible to these residents.

In summary, the Environmental Assessment goes falls well short of the ethical standards for
statistics and society and standards of professionalism as articulated in the $%#"
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From:
Sent:
To:
Cc:

Subject:
Attachments:

355 FW/PA Comments <355FW.PA.Comment@us.af.mil>
Tuesday, November 25, 2014 8:53 AM
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF
ACC 355 CES/CEIA; WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; OSBORNE,
CASEY R Capt USAF ACC 355 FW/PA; RANAWEERA, ERIN M 2d Lt USAF ACC 355
FW/PA; DALRYMPLE, NICOLE M GS-09 USAF ACC 355 FW/PA
2014 TFT COMMENTS FW: OSB EA Comment Submittal
Broadmoor Broadway Village Neighborhood Association Comments, DEA, 2014.docx



OriginalMessage
From:355FW/PA355thFWPublicAffairs
Sent:Tuesday,November25,20147:40AM
To:355FW/PAComments
Subject:FW:OSBEACommentSubmittal



OriginalMessage
From:BBVNAPastPresident[mailto:pastpresident@broadmoorbroadwayvillage.com]
Sent:Tuesday,November25,201412:20AM
To:355FW/PA355thFWPublicAffairs
Subject:OSBEACommentSubmittal

Pleaseseeattached.Thankyouverymuch.
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November 24, 2014

Via electronic mail
ATTN: TFT EA COMMENT SUBMITTAL,
355th Fighter Wing Public Affairs
3405 S Fifth Street,
Davis-Monthan AFB, Arizona 85707.
Re: Environmental Assessment for the Update and Implementation of the Total Force
Training Mission for Visiting Units (Operation Snowbird, Multi-Service, and Foreign
Military Sales) Davis-Monthan Air Force Base, Arizona
To Whom It May Concern:
This letter from the Broadmoor Broadway Village Neighborhood Association is in response to
the solicitation of comments regarding the Draft Environmental Assessment for the Update and
Implementation of the Total Force Training Mission of Visiting Units (Operation Snowbird
Multi-Service and Foreign Military Sales) at Davis-Monthan Air Force Base in Tucson, Arizona.
The BBVNA responded to the solicitation of comments for the Draft Environmental Assessment
for the Proposed Update and Implementation of the National Guard Bureau Training Plan 60-1,
in Support of Operation Snowbird at Davis-Monthan Air Force Base, issued in July, 2012, as the
original version drafted for the same EA. Those comments were separately submitted by our
neighborhood representative to the Military Community Relations Committee and by our
president, and still apply in regard to this revised version of the DEA. Please review those.
We are concerned with the proposed additional increase in the number of annual sorties,
significantly beyond even what was considered the Preferred Alternative in the earlier draft, the
inaccurate baseline year, and the obvious discrepancies in the data presented for the annual
number of sorties in 2009. In addition, as stated in the DEA, “Each event will typically require
between 8 to 12 support aircraft sorties for an expected total of 96 to 144 support aircraft sorties
per year. These support aircraft sorties are not counted towards the total amount of training
aircraft sorties allowed per event.” That’s an enormous increase in itself. The types of aircraft
proposed would allow potential extreme changes in noise levels, to bring in aircraft not only far
louder, but lacking the safety record of the A-10, including foreign military jets, such as the

Broadmoor Broadway Village Neighborhood Association
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Harrier, which has an abysmal safety record, has been dubbed “the widow maker.” Under the
DEA, numerous aircraft are listed, after the legal phrase “including, but not limited to,” so
nothing is off limits.
The noise contours are clearly not accurate. The markers do not match where the noise is. This
should be corrected.
With the addition of a new runway at Tucson International Airport, increased activities due to
drones, Border Patrol, Customs and Immigration, and the other flights out of D-M, we would
appreciate a more thorough study and analysis of air traffic over the most densely populated
portions of Tucson.
We continue to request that serious consideration be given to flying over the railroad tracks and
landing further down the extensive runway, in order to help alleviate noise and other pollution,
and better protect the environment, economy, health, safety and welfare of Tucsonans.
Once again, we note that the critical issue of water has not been addressed, though we made that
request in our last comments. D-M is a superfund site. We remain concerned about our
groundwater, washes and floodplains in Tucson, and the consequences downstream in our
neighborhoods. It is important to comply with the requirements of the Clean Water Act and the
Safe Water Drinking Act.
Continuing issues regarding a Finding of No Significant Impact involve valid concerns regarding
Tucson’s economy and its vital economic contributors, including Tourism and the University of
Arizona, values for commercial and residential properties, and the primary reasons that
substantially influence decisions about visiting, relocating, establishment of businesses and
retirement in our community.
The proposed drastic expansion of night flight is particularly perturbing. Already, there has been
steady encroachment in this area, contrary to the Air Installation Compatible Use Zone. Any
future contemplated abuse of what should be quiet time merits fuller study and careful analysis,
to say the least.
We again request a comprehensive document to address the innumerable of critical issues of
significant concern to the Tucson community, provide in-depth research and thorough analysis,
and fulfill the need for an Environmental Impact Statement.
Sincerely,

Mary Terry Schiltz
Immediate Past President
Broadmoor Broadway Village Neighborhood Association

ATIN: TFT EA COMMENT SUBMITIAL
355th Fighter Wing Public Affairs
3405 S. Fifth Street
Davis Monthan AFB AZ 85707

Dear Sirs:
I live near Swan and River and I am often bothered by military aircraft flyovers. Even the relatively quiet
AlO's can be a problem when flyovers are frequent. Doubling the flyovers along with an increase in the
number of much noisier aircraft seems like a big step in the wrong direction.
The use of a 24 hour average for the sound readings is extremely inappropriate for this situation. Peak
sound levels are the problem, even if very infrequent.
I strongly recommend that the sound impact be revisited in a more meaningful manner.

Sincerely, ~C::~
Jeff Koloseus
4182 N Saranac Dr
Tucson, AZ 85718

APPENDIX B
AIR QUALITY CALCULATIONS

EDMS 5.1 Model Inputs for OSB Study
Study Created:
Report Date:
Study Pathname:

Wed May 07 14:09:09 2014
Thu May 08 13:45:59 2014
K:\Projects\80850102_Snowbird_EA\Air_Analysis\OSB_NAA\OSB_NAA.edm

Study Setup
Unit System:
Dispersion Modeling:
Speciated Hydrocarbon Modeling:
Analysis Years:

English
Dispersion is not enabled for this study
Speciated Hydrocarbon Modeling is not enabled for this study
2013

Scenarios
Scenario Name:
Alt 1

Description:
Aircraft Times in Mode Basis:
Taxi Time Modeling:
FOA3 Sulfur-to-Sulfate Conversion Rate:
Description:
Aircraft Times in Mode Basis:
Taxi Time Modeling:
FOA3 Sulfur-to-Sulfate Conversion Rate:
Description:
Aircraft Times in Mode Basis:
Taxi Time Modeling:
FOA3 Sulfur-to-Sulfate Conversion Rate:

Scenario Name:
Alt 2
Scenario Name:
Baseline

Update and Implement Total Force Training to Include FMS Aircraft (Preferred Alternative)
Performance-Based
User-specified Taxi Times
2.400000 %
Update and Implement Total Force Training with Limited FMS Aircraft
Performance-Based
User-specified Taxi Times
2.400000 %
Continuation of Total Force Training at 2009 Levels (No Action Alternative)
Performance-Based
User-specified Taxi Times
2.400000 %

Airports
Airport Name:
IATA Code:
ICAO Code:
FAA Code:
Country:
State:
City:
Airport Description:
Latitude:
Longitude:
Northing:
Easting:
UTM Zone:
Elevation:
PM Modeling Methodology:

Davis Monthan A F B
DMA
KDMA
US
Arizona
Tucson
Davis Monthan AFB
32.166°
-110.883°
3558893.53
511017.69
12
2704.00 feet
FOA3a (Sulfur-to-Sulfate Conversion Rate = 5.0%, Fuel Sulfur Content = 0.068%)

Scenario-Airport: Alt 1, Davis Monthan A F B
Weather

Alt 1, Davis Monthan A F B

Mixing Height:

3000.00 feet

Temperature:
Daily High
Temperature:
Daily Low
Temperature:
Pressure:
Sea Level Pressure:
Relative Humidity:

68.00 °F
78.35 °F
57.65 °F
29.92 inches of Hg
29.89 inches of Hg
33.22

Wind Speed:
6.81 knots
Wind Direction:
0.00 °
Ceiling:
99999.99 feet
Visibility:
50.00 miles
The user has used annual averages.
Base Elevation:
Date Range:
Source Data File
Location:

2704.00 feet
Thursday, January 01, 2004 to Friday, December 31, 2004

Upper Air Data File
Location:

Quarter-Hourly Operational Profiles
Name: DEFAULT
Quarter-Hour

Weight

Quarter-Hour

Alt 1, Davis Monthan A F B
Weight

Quarter-Hour

Weight

Quarter-Hour

Weight

12:00am to 12:14 am
12:15am to 12:29 am

1.000000
1.000000

6:00am to 6:14am
6:15am to 6:29am

1.000000
1.000000

12:00pm to 12:14 pm
12:15pm to 12:29 pm

1.000000
1.000000

6:00pm to 6:14pm
6:15pm to 6:29pm

1.000000
1.000000

12:30am to 12:44 am
12:45am to 12:59 am
1:00am to 1:14am
1:15am to 1:29am

1.000000
1.000000
1.000000
1.000000

6:30am to 6:44am
6:45am to 6:59am
7:00am to 7:14am
7:15am to 7:29am

1.000000
1.000000
1.000000
1.000000

12:30pm to 12:44 pm
12:45pm to 12:59 pm
1:00pm to 1:14pm
1:15pm to 1:29pm

1.000000
1.000000
1.000000
1.000000

6:30pm to 6:44pm
6:45pm to 6:59pm
7:00pm to 7:14pm
7:15pm to 7:29pm

1.000000
1.000000
1.000000
1.000000

1:30am to 1:44am
1:45am to 1:59am
2:00am to 2:14am
2:15am to 2:29am
2:30am to 2:44am

1.000000
1.000000
1.000000
1.000000
1.000000

7:30am to 7:44am
7:45am to 7:59am
8:00am to 8:14am
8:15am to 8:29am
8:30am to 8:44am

1.000000
1.000000
1.000000
1.000000
1.000000

1:30pm to 1:44pm
1:45pm to 1:59pm
2:00pm to 2:14pm
2:15pm to 2:29pm
2:30pm to 2:44pm

1.000000
1.000000
1.000000
1.000000
1.000000

7:30pm to 7:44pm
7:45pm to 7:59pm
8:00pm to 8:14pm
8:15pm to 8:29pm
8:30pm to 8:44pm

1.000000
1.000000
1.000000
1.000000
1.000000

2:45am to 2:59am
3:00am to 3:14am
3:15am to 3:29am
3:30am to 3:44am

1.000000
1.000000
1.000000
1.000000

8:45am to 8:59am
9:00am to 9:14am
9:15am to 9:29am
9:30am to 9:44am

1.000000
1.000000
1.000000
1.000000

2:45pm to 2:59pm
3:00pm to 3:14pm
3:15pm to 3:29pm
3:30pm to 3:44pm

1.000000
1.000000
1.000000
1.000000

8:45pm to 8:59pm
9:00pm to 9:14pm
9:15pm to 9:29pm
9:30pm to 9:44pm

1.000000
1.000000
1.000000
1.000000

3:45am to 3:59am
4:00am to 4:14am
4:15am to 4:29am
4:30am to 4:44am

1.000000
1.000000
1.000000
1.000000

9:45am to 9:59am
10:00am to 10:14am
10:15am to 10:29am
10:30am to 10:44am

1.000000
1.000000
1.000000
1.000000

3:45pm to 3:59pm
4:00pm to 4:14pm
4:15pm to 4:29pm
4:30pm to 4:44pm

1.000000
1.000000
1.000000
1.000000

9:45pm to 9:59pm
10:00pm to 10:14pm
10:15pm to 10:29pm
10:30pm to 10:44pm

1.000000
1.000000
1.000000
1.000000

4:45am to 4:59am
5:00am to 5:14am
5:15am to 5:29am
5:30am to 5:44am
5:45am to 5:59am

1.000000
1.000000
1.000000
1.000000
1.000000

10:45am to 10:59am
11:00am to 11:14am
11:15am to 11:29am
11:30am to 11:44am
11:45am to 11:59am

1.000000
1.000000
1.000000
1.000000
1.000000

4:45pm to 4:59pm
5:00pm to 5:14pm
5:15pm to 5:29pm
5:30pm to 5:44pm
5:45pm to 5:59pm

1.000000
1.000000
1.000000
1.000000
1.000000

10:45pm to 10:59pm
11:00pm to 11:14pm
11:15pm to 11:29pm
11:30pm to 11:44pm
11:45pm to 11:59pm

1.000000
1.000000
1.000000
1.000000
1.000000

Daily Operational Profiles
Name: DEFAULT
Day
Monday
Tuesday
Wednesday

Weight
1.000000
1.000000
1.000000

Thursday

1.000000

Alt 1, Davis Monthan A F B
Day
Friday
Saturday
Sunday

Weight
1.000000
1.000000
1.000000

Monthly Operational Profiles

Alt 1, Davis Monthan A F B

Name: DEFAULT
Month

Weight

Month

Weight

January
February
March
April

1.000000
1.000000
1.000000
1.000000

July
August
September
October

1.000000
1.000000
1.000000
1.000000

May
June

1.000000
1.000000

November
December

1.000000
1.000000

Aircraft

Alt 1, Davis Monthan A F B

Default Taxi Out Time:

19.000000 min

Default Taxi In Time:
Year:
2013

7.000000 min
Uses Schedule?
No

Aircraft Name:
Boeing F-15 Eagle
Engine Type:
F100-PW-220 (w/AB)
Identification:
F-15
Category:
LMJA

Schedule Filename:
(None)

Take Off weight:
Approach Weight:
Glide Slope:

11340.00 Kgs
9525.00 Kgs
3.00°

APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)

Diesel

Arrival Op Time
(mins)
5.00

Departure Op
Time (mins)
5.00

Horsepower
(hp)
25.00

Load Factor
(%)
50.00

Manufactured
Year

Year:
2013

Generator (Generic)
Lift (Generic)

Diesel
Diesel

0.00
5.00

120.00
5.00

158.00
115.00

82.00
50.00

Other (Generic)

Diesel

0.00

0.00

140.00

50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

54
54
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
DEFAULT
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Boeing F/A-18 Hornet
Engine Type:
F404-GE-400
Identification:
F/A-18E/F
Category:
LMJA

Year:
2013

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:

11340.00 Kgs
9525.00 Kgs
3.00°

APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel

Arrival Op Time
(mins)
5.00
0.00
5.00

Departure Op
Time (mins)
5.00
120.00
5.00

Horsepower
(hp)
25.00
158.00
115.00

Load Factor
(%)
50.00
82.00
50.00

Diesel

0.00

0.00

140.00

50.00

Horsepower
(hp)
25.00

Load Factor
(%)
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

Manufactured
Year

110
110
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Fairchild A-10A Thunderbolt II
Engine Type:
TF34-GE-100-100A
Identification:
A-10
Category:
LMJA

Take Off weight:
Approach Weight:

23587.00 Kgs
18144.00 Kgs

Glide Slope:
APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

3.00°
None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)

Diesel

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Op Time
(mins)
5.00

Departure Op
Time (mins)
5.00

Manufactured
Year

Year:
2013

Generator (Generic)
Lift (Generic)

Diesel
Diesel

0.00
5.00

120.00
5.00

158.00
115.00

82.00
50.00

Other (Generic)

Diesel

0.00

0.00

140.00

50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

490
490
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
DEFAULT
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Lockheed C-130 Hercules
Engine Type:
T56-A-15
Identification:
C-130H/J
Category:
LMTC

Year:
2013

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:

59874.00 Kgs
55111.00 Kgs
3.00°

APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel

Arrival Op Time
(mins)
5.00
0.00
5.00

Departure Op
Time (mins)
5.00
120.00
5.00

Horsepower
(hp)
25.00
158.00
115.00

Load Factor
(%)
50.00
82.00
50.00

Diesel

0.00

0.00

140.00

50.00

Horsepower
(hp)
25.00

Load Factor
(%)
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

Manufactured
Year

95
95
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16
Category:
SMJA

Take Off weight:
Approach Weight:

11340.00 Kgs
9525.00 Kgs

Glide Slope:
APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

3.00°
None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)

Diesel

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Op Time
(mins)
5.00

Departure Op
Time (mins)
5.00

Manufactured
Year

Year:
2013

Generator (Generic)
Lift (Generic)

Diesel
Diesel

0.00
5.00

120.00
5.00

158.00
115.00

82.00
50.00

Other (Generic)

Diesel

0.00

0.00

140.00

50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

1136
1136
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
DEFAULT
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16 equivalents
Category:
SMJA

Year:
2013

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:

11340.00 Kgs
9525.00 Kgs
3.00°

APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel

Arrival Op Time
(mins)
5.00
0.00
5.00

Departure Op
Time (mins)
5.00
120.00
5.00

Horsepower
(hp)
25.00
158.00
115.00

Load Factor
(%)
50.00
82.00
50.00

Diesel

0.00

0.00

140.00

50.00

Horsepower
(hp)

Load Factor
(%)

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

Manufactured
Year

366
366
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

Aircraft Name:
Sikorsky CH-53E Super Stallion
Engine Type:
T64-GE-100
Identification:
HH-60
Category:
LMTH

Take Off weight:
Approach Weight:

16783.00 Kgs
16783.00 Kgs

Glide Slope:
APU Assignment:
APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

3.00°
None
13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Op Time
(mins)

Departure Op
Time (mins)

Manufactured
Year

Year:
2013

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

75
75
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

GSE Population

Alt 1, Davis Monthan A F B
Type:
Air Conditioner

Fuel:
Electric

Ref. Model:

Identification:
#1

Rated Power:
Load Factor:

75.00 hp
75.00%

Ref. Model:

Identification:
#1

Fuel:

Ref. Model:

Identification:

Fuel Truck

Gasoline

Dukes
Transportation
#1
Services /
DART 8000 to
10,000 gallon

Rated Power:
Load Factor:

300.00 hp
25.00%

The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013
Year of Manufacture:
N/A
Age:
N/A

Gate:

Year:
2013

Percent

Population:
2 units
Yealry Operating Time:
1000.00 hours
Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:
Aircraft Tractor

Fuel:
Gasoline

Rated Power:
617.00 hp
Load Factor:
80.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:

1 units
300.00 hours

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:

The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:

6 units
150.00 hours

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:
Ground Power Unit

Fuel:

Ref. Model:

Identification:

Gasoline

TLD

#1

Rated Power:
75.00 hp
Load Factor:
75.00%
The user has selected to use the default age distribution, and has not chosen a specific age.

Year:
2013

Analysis Year:
Year of Manufacture:
Age:

2013
N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:
Quarter-Hourly Operational
profile:
Daily Operational profile:

3 units
1000.00 hours
DEFAULT
DEFAULT

Monthly Operational Profile: DEFAULT

Parking Facilities

Alt 1, Davis Monthan A F B

None.

Roadways
Roadway Name:
Roadway

Year:
2013

Alt 1, Davis Monthan A F B
Vehicle Type:
Fuel:
Manufactured Year:

Default Fleet Mix (all types, fuels & ages)
Gasoline
0

Average Speed:
Roadway Length:
Release Height:

45 mph
20.00 miles

Width:

65.62 feet

Point:
1
2

X (feet)
0.00
328.08

Traffic Volume:
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

0

Y (feet)
0.00
0.00

DEFAULT
DEFAULT
DEFAULT

The user has NOT edited the following emission factors:
CO (g/veh):
THC (g/veh):
NMHC (g/veh):
VOC (g/veh):

7.025
-1
0.495
0.501

NOX (g/veh):
SOX (g/veh):
PM-10 (g/veh):
PM-25 (g/veh):

0.874
0.0089
0.0355
0.0201

TOG (g/veh):

Elevation (feet)
0
0

BENZENE (g/veh):
MTBE (g/veh):

0.015607
0

1,3-BUTA (g/veh):
FORMALDEHYDE (g/veh):
ACETALDEHYDE (g/veh):
ACROLEIN (g/veh):

0.002122
0.005603
0.004042
0.000243

Stationary Sources
Stationary Source Name:
Boiler/Space Heater

Alt 1, Davis Monthan A F B
Stationary Category:
Stationary Type:

Boiler/Space Heater
Bituminous Coal: Pulverized, Dry Bottom, Wall Fired, Pre-NSPS

This stationary source is modeled as a point
Elevation:
2704.00 feet
Release Height:
65.62 feet
Gas Velocity:
Temperature:
CO EI :
TNMOC EI :
NOx EI :

15.00 m/s
400.00 °F
0.2500Kg/Metric Ton
0.0300Kg/Metric Ton
11.0000Kg/Metric Ton

SOx EI :

Fuel Sulfur Content :

19.0000Kg/Metric Ton 1.1500Kg/Metric Ton - 0X1.4D9300P880sh
2.16 %

Fuel Ash Content :
CO Pollution Control Factor :
TNMOC Pollution Control Factor:
NOx Pollution Control Factor :

11.12 %
0.00 %
0.00 %
0.00 %

SOx Pollution Control Factor :
PM-10 Pollution Control Factor:
Point:
1

0.00 %
0.00 %
X (feet)
0.00

PM-10 EI :

Year:
2013

Metric Tons Used

Y (feet)
0.00

2

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

The user has NOT edited the emission factors.

Stationary Source Name:
Engine Test

Stationary Category:
Stationary Type:

Aircraft Engine Testing
Engine of My Aircraft

This stationary source is modeled as a point

Year:
2013

Elevation:
Release Height:
Gas Velocity:
Temperature:
Time at 30Power :

2704.00 feet
65.62 feet
15.00 m/s
400.00 °F
0.000000minutes/cycle

Time at 85Power :
Time at 100Power :
Time at 7Power :
Point:

0.000000minutes/cycle
0.000000minutes/cycle
0.000000minutes/cycle
X (feet)

Y (feet)

1

0.00

0.00

Test Cycles
12
Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT
The user has edited the emission factors.

Stationary Source Name:
Fuel Tank

Stationary Category:
Stationary Type:

Fuel Tank
Horizontal: Jet Naphtha (JP-4)

This stationary source is modeled as a point
Elevation:
2704.00 feet

Year:
2013

Release Height:
Gas Velocity:
Temperature:
Shell Length :
Shell Diameter :

65.62 feet
15.00 m/s
400.00 °F
0.000000meters
0.000000meters

Point:
1

X (feet)
0.00

Kiloliters Used
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

Y (feet)
0.00

450
DEFAULT
DEFAULT
DEFAULT

The user has edited the emission factors.

Training Fires

Alt 1, Davis Monthan A F B

None.

Gates

Alt 1, Davis Monthan A F B

None.

Taxiways

Alt 1, Davis Monthan A F B

None.

Runways

Alt 1, Davis Monthan A F B

Runway Name:
1

Name:
1

X (feet)
0.00

Y (feet)
0.00

Elevation (feet)
2704.00

Glide Slope (°)
3.00

Runway Name:
19

Name:

X (feet)

Y (feet)

Elevation (feet)

Glide Slope (°)

19

0.00

0.00

2704.00

3.00

Taxipaths

Alt 1, Davis Monthan A F B

None.

Configurations

Alt 1, Davis Monthan A F B

None.

Buildings

Alt 1, Davis Monthan A F B

None.

Discrete Cartesian Receptors

Alt 1, Davis Monthan A F B

None.

Discrete Polar Receptors

Alt 1, Davis Monthan A F B

None.

Cartesian Receptor Networks

Alt 1, Davis Monthan A F B

None.

Polar Receptor Networks

Alt 1, Davis Monthan A F B

None.

User-Created Aircraft

Alt 1, Davis Monthan A F B

None.

User-Created GSE

Alt 1, Davis Monthan A F B

None.

User-Created APU
None.

Alt 1, Davis Monthan A F B

Scenario-Airport: Alt 2, Davis Monthan A F B
Weather
Mixing Height:
Temperature:
Daily High
Temperature:
Daily Low
Temperature:
Pressure:
Sea Level Pressure:
Relative Humidity:
Wind Speed:
Wind Direction:

Alt 2, Davis Monthan A F B
3000.00 feet
68.00 °F
78.35 °F
57.65 °F
29.92 inches of Hg
29.89 inches of Hg
33.22
6.81 knots
0.00 °

Ceiling:
99999.99 feet
Visibility:
50.00 miles
The user has used annual averages.
Base Elevation:
2704.00 feet
Date Range:
Source Data File
Location:

Thursday, January 01, 2004 to Friday, December 31, 2004

Upper Air Data File
Location:

Quarter-Hourly Operational Profiles

Alt 2, Davis Monthan A F B

Name: DEFAULT
Quarter-Hour
12:00am to 12:14 am

Weight
1.000000

Quarter-Hour
6:00am to 6:14am

Weight
1.000000

Quarter-Hour
12:00pm to 12:14 pm

Weight
1.000000

Quarter-Hour
6:00pm to 6:14pm

Weight
1.000000

12:15am to 12:29 am
12:30am to 12:44 am
12:45am to 12:59 am
1:00am to 1:14am

1.000000
1.000000
1.000000
1.000000

6:15am to 6:29am
6:30am to 6:44am
6:45am to 6:59am
7:00am to 7:14am

1.000000
1.000000
1.000000
1.000000

12:15pm to 12:29 pm
12:30pm to 12:44 pm
12:45pm to 12:59 pm
1:00pm to 1:14pm

1.000000
1.000000
1.000000
1.000000

6:15pm to 6:29pm
6:30pm to 6:44pm
6:45pm to 6:59pm
7:00pm to 7:14pm

1.000000
1.000000
1.000000
1.000000

1:15am to 1:29am
1:30am to 1:44am
1:45am to 1:59am
2:00am to 2:14am

1.000000
1.000000
1.000000
1.000000

7:15am to 7:29am
7:30am to 7:44am
7:45am to 7:59am
8:00am to 8:14am

1.000000
1.000000
1.000000
1.000000

1:15pm to 1:29pm
1:30pm to 1:44pm
1:45pm to 1:59pm
2:00pm to 2:14pm

1.000000
1.000000
1.000000
1.000000

7:15pm to 7:29pm
7:30pm to 7:44pm
7:45pm to 7:59pm
8:00pm to 8:14pm

1.000000
1.000000
1.000000
1.000000

2:15am to 2:29am
2:30am to 2:44am
2:45am to 2:59am
3:00am to 3:14am
3:15am to 3:29am

1.000000
1.000000
1.000000
1.000000
1.000000

8:15am to 8:29am
8:30am to 8:44am
8:45am to 8:59am
9:00am to 9:14am
9:15am to 9:29am

1.000000
1.000000
1.000000
1.000000
1.000000

2:15pm to 2:29pm
2:30pm to 2:44pm
2:45pm to 2:59pm
3:00pm to 3:14pm
3:15pm to 3:29pm

1.000000
1.000000
1.000000
1.000000
1.000000

8:15pm to 8:29pm
8:30pm to 8:44pm
8:45pm to 8:59pm
9:00pm to 9:14pm
9:15pm to 9:29pm

1.000000
1.000000
1.000000
1.000000
1.000000

3:30am to 3:44am
3:45am to 3:59am
4:00am to 4:14am
4:15am to 4:29am

1.000000
1.000000
1.000000
1.000000

9:30am to 9:44am
9:45am to 9:59am
10:00am to 10:14am
10:15am to 10:29am

1.000000
1.000000
1.000000
1.000000

3:30pm to 3:44pm
3:45pm to 3:59pm
4:00pm to 4:14pm
4:15pm to 4:29pm

1.000000
1.000000
1.000000
1.000000

9:30pm to 9:44pm
9:45pm to 9:59pm
10:00pm to 10:14pm
10:15pm to 10:29pm

1.000000
1.000000
1.000000
1.000000

4:30am to 4:44am
4:45am to 4:59am
5:00am to 5:14am
5:15am to 5:29am

1.000000
1.000000
1.000000
1.000000

10:30am to 10:44am
10:45am to 10:59am
11:00am to 11:14am
11:15am to 11:29am

1.000000
1.000000
1.000000
1.000000

4:30pm to 4:44pm
4:45pm to 4:59pm
5:00pm to 5:14pm
5:15pm to 5:29pm

1.000000
1.000000
1.000000
1.000000

10:30pm to 10:44pm
10:45pm to 10:59pm
11:00pm to 11:14pm
11:15pm to 11:29pm

1.000000
1.000000
1.000000
1.000000

5:30am to 5:44am
5:45am to 5:59am

1.000000
1.000000

11:30am to 11:44am
11:45am to 11:59am

1.000000
1.000000

5:30pm to 5:44pm
5:45pm to 5:59pm

1.000000
1.000000

11:30pm to 11:44pm
11:45pm to 11:59pm

1.000000
1.000000

Daily Operational Profiles

Alt 2, Davis Monthan A F B

Name: DEFAULT
Day

Weight

Day

Weight

Monday
Tuesday
Wednesday

1.000000
1.000000
1.000000

Friday
Saturday
Sunday

1.000000
1.000000
1.000000

Thursday

1.000000

Monthly Operational Profiles
Name: DEFAULT
Month

Weight

Alt 2, Davis Monthan A F B
Month

Weight

January
February

1.000000
1.000000

July
August

1.000000
1.000000

March
April
May
June

1.000000
1.000000
1.000000
1.000000

September
October
November
December

1.000000
1.000000
1.000000
1.000000

Aircraft

Alt 2, Davis Monthan A F B

Default Taxi Out Time:
Default Taxi In Time:
Year:

19.000000 min
7.000000 min
Uses Schedule?

Schedule Filename:

2013

No

(None)

Aircraft Name:
Boeing F-15 Eagle
Engine Type:
F100-PW-220 (w/AB)
Identification:
F-15
Category:
LMJA

Year:
2013

Aircraft Name:
Boeing F/A-18 Hornet
Engine Type:
F404-GE-400
Identification:
F/A-18E/F
Category:
LMJA

Year:
2013

Take Off weight:

11340.00 Kgs

Approach Weight:
Glide Slope:
APU Assignment:
APU Departure OP Time:

9525.00 Kgs
3.00°
None
13.00 min

APU Arrival OP Time:
Gate Assignment:

13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

54
54
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

11340.00 Kgs
9525.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:

Manufactured
Year

110
110
0

Manufactured
Year

Taxi Out Time:
Taxi In Time:

Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:

DEFAULT

Touch & Go Monthly Operational Profile:

DEFAULT

DEFAULT
DEFAULT

Aircraft Name:
Fairchild A-10A Thunderbolt II
Engine Type:
TF34-GE-100-100A
Identification:
A-10
Category:

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:
APU Departure OP Time:

23587.00 Kgs
18144.00 Kgs
3.00°
None
13.00 min

LMJA

APU Arrival OP Time:
Gate Assignment:

13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Horsepower
(hp)
25.00
158.00
115.00
140.00

Load Factor
(%)
50.00
82.00
50.00
50.00

Year:
2013

Aircraft Name:
Lockheed C-130 Hercules
Engine Type:
T56-A-15
Identification:
C-130
Category:
LMTC

Year:
2013

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

490
490
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

59874.00 Kgs
55111.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

Annual Departures:
Annual Arrivals:
Annual TGOs:

Manufactured
Year

Arrival Op Time
(mins)
5.00
0.00
5.00
0.00

95
95
0

Departure Op
Time (mins)
5.00
120.00
5.00
0.00

Manufactured
Year

Taxi Out Time:
Taxi In Time:

Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:

DEFAULT

Touch & Go Monthly Operational Profile:

DEFAULT

DEFAULT
DEFAULT

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16
Category:

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:
APU Departure OP Time:

11340.00 Kgs
9525.00 Kgs
3.00°
None
13.00 min

SMJA

APU Arrival OP Time:
Gate Assignment:

13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Horsepower
(hp)
25.00
158.00
115.00
140.00

Load Factor
(%)
50.00
82.00
50.00
50.00

Year:
2013

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16 equivalents
Category:
SMJA

Year:
2013

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

944
944
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

11340.00 Kgs
9525.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

Annual Departures:
Annual Arrivals:
Annual TGOs:

Manufactured
Year

Arrival Op Time
(mins)
5.00
0.00
5.00
0.00

366
366
0

Departure Op
Time (mins)
5.00
120.00
5.00
0.00

Manufactured
Year

Taxi Out Time:
Taxi In Time:

Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:
Touch & Go Daily Operational Profile:

DEFAULT

Touch & Go Monthly Operational Profile:

DEFAULT

Aircraft Name:
Sikorsky SH-60 Sea Hawk
Engine Type:
T700-GE-401 -401C
Identification:
HH-60
Category:

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:
APU Departure OP Time:

9185.00 Kgs
9185.00 Kgs
3.00°
None
13.00 min

SMTH

APU Arrival OP Time:
Gate Assignment:

13.00 min
None

Assigned GSE/AGE:

FUEL

Year:
2013

DEFAULT
DEFAULT

Arrival Op Time
(mins)

Departure Op
Time (mins)

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

75
75
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

Horsepower
(hp)

Load Factor
(%)

Manufactured
Year

DEFAULT

GSE Population

Alt 2, Davis Monthan A F B
Type:
Air Conditioner

Fuel:
Electric

Ref. Model:

Identification:
#1

Ref. Model:

Identification:

Rated Power:
75.00 hp
Load Factor:
75.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:

2 units
1000.00 hours

Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:

Fuel:

Aircraft Tractor

Gasoline

Douglas TBL#1
400

Rated Power:
617.00 hp
Load Factor:
80.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:

1 units
300.00 hours

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:

Fuel:

Fuel Truck

Gasoline

Ref. Model:
Identification:
Dukes
Transportation
#1
Services /
DART 8000 to
10,000 gallon

Rated Power:
300.00 hp
Load Factor:
25.00%
The user has selected to use the default age distribution, and has not chosen a specific age.

Year:
2013

Analysis Year:
Year of Manufacture:
Age:

2013
N/A
N/A

Gate:

Percent

Population:
6 units
Yealry Operating Time:
150.00 hours
Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:
Ground Power Unit

Fuel:
Gasoline

Ref. Model:
TLD

Identification:
#1

Rated Power:
75.00 hp
Load Factor:
75.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013
Year of Manufacture:
N/A

Year:
2013

Parking Facilities

Age:

N/A

Gate:

Percent

Population:
Yealry Operating Time:
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

3 units
1000.00 hours
DEFAULT
DEFAULT
DEFAULT

Alt 2, Davis Monthan A F B

None.

Roadways
Roadway Name:

Alt 2, Davis Monthan A F B

Roadway

Year:
2013

Vehicle Type:
Fuel:

Default Fleet Mix (all types, fuels & ages)
Gasoline

Manufactured Year:
Average Speed:
Roadway Length:
Release Height:

2013
45 mph
20.00 miles

Width:

65.62 feet

Point:
1
2

X (feet)
0.00
328.08

Traffic Volume:

0

Y (feet)
0.00
0.00

Elevation (feet)
0
0

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

The user has edited the following emission factors:
CO (g/veh):
0
THC (g/veh):
-1
NMHC (g/veh):
0
VOC (g/veh):
0
NOX (g/veh):
SOX (g/veh):
PM-10 (g/veh):
PM-25 (g/veh):

0
0
0
0

TOG (g/veh):
BENZENE (g/veh):
MTBE (g/veh):
1,3-BUTA (g/veh):

0
0
0

FORMALDEHYDE (g/veh):
ACETALDEHYDE (g/veh):
ACROLEIN (g/veh):

0
0
0

Stationary Sources
Stationary Source Name:
Boiler/Space Heater

Alt 2, Davis Monthan A F B
Stationary Category:
Stationary Type:

Boiler/Space Heater
Bituminous Coal: Pulverized, Dry Bottom, Wall Fired, Pre-NSPS

This stationary source is modeled as a point
Elevation:
2704.00 feet
Release Height:
65.62 feet
Gas Velocity:
15.00 m/s
Temperature:
CO EI :
TNMOC EI :
NOx EI :
SOx EI :

400.00 °F
0.250000Kg/Metric Ton
0.030000Kg/Metric Ton
11.000000Kg/Metric Ton
19.000000Kg/Metric Ton -

Fuel Sulfur Content :
Fuel Ash Content :

1.150000Kg/Metric Ton 0X1.4D9300P-880sh
2.160000 %
11.120000 %

CO Pollution Control Factor :
TNMOC Pollution Control Factor:
NOx Pollution Control Factor :
SOx Pollution Control Factor :

0.000000 %
0.000000 %
0.000000 %
0.000000 %

PM-10 Pollution Control Factor:
Point:
1

0.000000 %
X (feet)
0.00

PM-10 EI :

Year:
2013

Metric Tons Used

2

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Y (feet)
0.00

The user has NOT edited the emission factors.

Stationary Source Name:
Engine Testing

Stationary Category:
Stationary Type:

Aircraft Engine Testing
Engine of My Aircraft

This stationary source is modeled as a point
Elevation:
2704.00 feet
Release Height:
65.62 feet
Gas Velocity:
15.00 m/s

Year:
2013

Temperature:
Time at 30Power :
Time at 85Power :
Time at 100Power :

400.00 °F
0.000000minutes/cycle
0.000000minutes/cycle
0.000000minutes/cycle

Time at 7Power :
Point:
1

0.000000minutes/cycle
X (feet)
0.00

Test Cycles

Y (feet)
0.00

12

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT
The user has edited the emission factors.

Stationary Source Name:
Fuel Tank

Stationary Category:
Stationary Type:

Fuel Tank
Horizontal: Jet Naphtha (JP-4)

This stationary source is modeled as a point
Elevation:
2704.00 feet

Year:
2013

Release Height:
Gas Velocity:
Temperature:
Shell Length :

65.62 feet
15.00 m/s
400.00 °F
0.000000meters

Shell Diameter :
Point:
1

0.000000meters
X (feet)
0.00

Kiloliters Used
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

Y (feet)
0.00

450
DEFAULT
DEFAULT
DEFAULT

The user has edited the emission factors.

Training Fires

Alt 2, Davis Monthan A F B

None.

Gates

Alt 2, Davis Monthan A F B

None.

Taxiways

Alt 2, Davis Monthan A F B

None.

Runways

Alt 2, Davis Monthan A F B

Runway Name:
1

Name:
1

X (feet)
0.00

Y (feet)
0.00

Elevation (feet)
2704.00

Glide Slope (°)
3.00

Runway Name:
19

Name:
19

X (feet)
0.00

Y (feet)
0.00

Elevation (feet)
2704.00

Glide Slope (°)
3.00

Taxipaths
None.

Alt 2, Davis Monthan A F B

Configurations

Alt 2, Davis Monthan A F B

None.

Buildings

Alt 2, Davis Monthan A F B

None.

Discrete Cartesian Receptors

Alt 2, Davis Monthan A F B

None.

Discrete Polar Receptors

Alt 2, Davis Monthan A F B

None.

Cartesian Receptor Networks

Alt 2, Davis Monthan A F B

None.

Polar Receptor Networks

Alt 2, Davis Monthan A F B

None.

User-Created Aircraft

Alt 2, Davis Monthan A F B

None.

User-Created GSE

Alt 2, Davis Monthan A F B

None.

User-Created APU

Alt 2, Davis Monthan A F B

None.

Scenario-Airport: Baseline, Davis Monthan A F B
Weather

Baseline, Davis Monthan A F B

Mixing Height:
Temperature:
Daily High
Temperature:
Daily Low
Temperature:
Pressure:
Sea Level Pressure:
Relative Humidity:

3000.00 feet
68.00 °F

Wind Speed:
Wind Direction:
Ceiling:
Visibility:

6.81 knots
0.00 °
99999.99 feet
50.00 miles

78.35 °F
57.65 °F
29.92 inches of Hg
29.89 inches of Hg
33.22

The user has used annual averages.
Base Elevation:
2704.00 feet
Date Range:
Thursday, January 01, 2004 to Friday, December 31, 2004
Source Data File
Location:
Upper Air Data File
Location:

Quarter-Hourly Operational Profiles

Baseline, Davis Monthan A F B

Name: DEFAULT
Quarter-Hour
12:00am to 12:14 am
12:15am to 12:29 am
12:30am to 12:44 am

Weight
1.000000
1.000000
1.000000

Quarter-Hour
6:00am to 6:14am
6:15am to 6:29am
6:30am to 6:44am

Weight
1.000000
1.000000
1.000000

Quarter-Hour
12:00pm to 12:14 pm
12:15pm to 12:29 pm
12:30pm to 12:44 pm

Weight
1.000000
1.000000
1.000000

Quarter-Hour
6:00pm to 6:14pm
6:15pm to 6:29pm
6:30pm to 6:44pm

Weight
1.000000
1.000000
1.000000

12:45am to 12:59 am
1:00am to 1:14am
1:15am to 1:29am
1:30am to 1:44am
1:45am to 1:59am

1.000000
1.000000
1.000000
1.000000
1.000000

6:45am to 6:59am
7:00am to 7:14am
7:15am to 7:29am
7:30am to 7:44am
7:45am to 7:59am

1.000000
1.000000
1.000000
1.000000
1.000000

12:45pm to 12:59 pm
1:00pm to 1:14pm
1:15pm to 1:29pm
1:30pm to 1:44pm
1:45pm to 1:59pm

1.000000
1.000000
1.000000
1.000000
1.000000

6:45pm to 6:59pm
7:00pm to 7:14pm
7:15pm to 7:29pm
7:30pm to 7:44pm
7:45pm to 7:59pm

1.000000
1.000000
1.000000
1.000000
1.000000

2:00am to 2:14am
2:15am to 2:29am
2:30am to 2:44am

1.000000
1.000000
1.000000

8:00am to 8:14am
8:15am to 8:29am
8:30am to 8:44am

1.000000
1.000000
1.000000

2:00pm to 2:14pm
2:15pm to 2:29pm
2:30pm to 2:44pm

1.000000
1.000000
1.000000

8:00pm to 8:14pm
8:15pm to 8:29pm
8:30pm to 8:44pm

1.000000
1.000000
1.000000

2:45am to 2:59am
3:00am to 3:14am

1.000000
1.000000

8:45am to 8:59am
9:00am to 9:14am

1.000000
1.000000

2:45pm to 2:59pm
3:00pm to 3:14pm

1.000000
1.000000

8:45pm to 8:59pm
9:00pm to 9:14pm

1.000000
1.000000

3:15am to 3:29am
3:30am to 3:44am
3:45am to 3:59am
4:00am to 4:14am

1.000000
1.000000
1.000000
1.000000

9:15am to 9:29am
9:30am to 9:44am
9:45am to 9:59am
10:00am to 10:14am

1.000000
1.000000
1.000000
1.000000

3:15pm to 3:29pm
3:30pm to 3:44pm
3:45pm to 3:59pm
4:00pm to 4:14pm

1.000000
1.000000
1.000000
1.000000

9:15pm to 9:29pm
9:30pm to 9:44pm
9:45pm to 9:59pm
10:00pm to 10:14pm

1.000000
1.000000
1.000000
1.000000

4:15am to 4:29am
4:30am to 4:44am
4:45am to 4:59am
5:00am to 5:14am
5:15am to 5:29am

1.000000
1.000000
1.000000
1.000000
1.000000

10:15am to 10:29am
10:30am to 10:44am
10:45am to 10:59am
11:00am to 11:14am
11:15am to 11:29am

1.000000
1.000000
1.000000
1.000000
1.000000

4:15pm to 4:29pm
4:30pm to 4:44pm
4:45pm to 4:59pm
5:00pm to 5:14pm
5:15pm to 5:29pm

1.000000
1.000000
1.000000
1.000000
1.000000

10:15pm to 10:29pm
10:30pm to 10:44pm
10:45pm to 10:59pm
11:00pm to 11:14pm
11:15pm to 11:29pm

1.000000
1.000000
1.000000
1.000000
1.000000

5:30am to 5:44am
5:45am to 5:59am

1.000000
1.000000

11:30am to 11:44am
11:45am to 11:59am

1.000000
1.000000

5:30pm to 5:44pm
5:45pm to 5:59pm

1.000000
1.000000

11:30pm to 11:44pm
11:45pm to 11:59pm

1.000000
1.000000

Daily Operational Profiles
Name: DEFAULT
Day
Monday
Tuesday
Wednesday

Weight
1.000000
1.000000
1.000000

Thursday

1.000000

Baseline, Davis Monthan A F B
Day
Friday
Saturday
Sunday

Weight
1.000000
1.000000
1.000000

Monthly Operational Profiles

Baseline, Davis Monthan A F B

Name: DEFAULT
Month
January
February

Weight
1.000000
1.000000

Month
July
August

Weight
1.000000
1.000000

March
April
May
June

1.000000
1.000000
1.000000
1.000000

September
October
November
December

1.000000
1.000000
1.000000
1.000000

Aircraft

Baseline, Davis Monthan A F B

Default Taxi Out Time:
Default Taxi In Time:
Year:

19.000000 min
7.000000 min
Uses Schedule?

Schedule Filename:

2013

No

(None)

Aircraft Name:
Boeing F-15 Eagle
Engine Type:
F100-PW-220 (w/AB)
Identification:
F-15
Category:

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:
APU Departure OP Time:

11340.00 Kgs
9525.00 Kgs
3.00°
None
13.00 min

LMJA

APU Arrival OP Time:
Gate Assignment:

13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Year:
2013

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

33
33
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT

Manufactured
Year

Aircraft Name:
Boeing F/A-18 Hornet
Engine Type:
F404-GE-400
Identification:
F/A-18E/F
Category:
LMJA

Year:
2013

Aircraft Name:
Fairchild A-10A Thunderbolt II
Engine Type:
TF34-GE-100-100A
Identification:
A-10C
Category:
LMJA

Year:
2013

Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

11340.00 Kgs
9525.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

67
67
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

Manufactured
Year

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

23587.00 Kgs
18144.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel

Arrival Op Time
(mins)
5.00
0.00
5.00

Departure Op
Time (mins)
5.00
120.00
5.00

Horsepower
(hp)
25.00
158.00
115.00

Load Factor
(%)
50.00
82.00
50.00

Diesel

0.00

0.00

140.00

50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

297
297
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT

Manufactured
Year

Aircraft Name:
Lockheed C-130 Hercules
Engine Type:
T56-A-15
Identification:
C-130
Category:
LMTC

Year:
2013

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16
Category:
SMJA

Year:
2013

Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

59874.00 Kgs
55111.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

57
57
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

Manufactured
Year

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

11340.00 Kgs
9525.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel

Arrival Op Time
(mins)
5.00
0.00
5.00

Departure Op
Time (mins)
5.00
120.00
5.00

Horsepower
(hp)
25.00
158.00
115.00

Load Factor
(%)
50.00
82.00
50.00

Diesel

0.00

0.00

140.00

50.00

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

688
688
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT

Manufactured
Year

Aircraft Name:
Lockheed Martin F-16 Fighting Falcon
Engine Type:
F100-PW-200 (w/AB)
Identification:
F-16 equivalents
Category:
SMJA

Year:
2013

Aircraft Name:
Sikorsky SH-60 Sea Hawk
Engine Type:
T700-GE-401 -401C
Identification:
HH-60
Category:
SMTH

Year:
2013

Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

11340.00 Kgs
9525.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Arrival Op Time
(mins)

Departure Op
Time (mins)

Horsepower
(hp)

Load Factor
(%)

Cart (Taylor Dunn)
Generator (Generic)
Lift (Generic)
Other (Generic)

Diesel
Diesel
Diesel
Diesel

5.00
0.00
5.00
0.00

5.00
120.00
5.00
0.00

25.00
158.00
115.00
140.00

50.00
82.00
50.00
50.00

Horsepower
(hp)

Load Factor
(%)

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:

221
221
0
Determined by Sequencing model

Taxi In Time:

Determined by Sequencing model

Departure Quarter-Hourly Operational profile:
Departure Daily Operational Profile:
Departure Monthly Operational Profile:
Arrival Quarter-Hourly Operational profile:

DEFAULT
DEFAULT
DEFAULT
DEFAULT

Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:
Touch & Go Quarter-Hourly Operational
profile:

DEFAULT
DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

Take Off weight:
Approach Weight:
Glide Slope:
APU Assignment:

9185.00 Kgs
9185.00 Kgs
3.00°
None

APU Departure OP Time:
APU Arrival OP Time:
Gate Assignment:

13.00 min
13.00 min
None

Assigned GSE/AGE:

FUEL

Annual Departures:
Annual Arrivals:
Annual TGOs:
Taxi Out Time:
Taxi In Time:

DEFAULT

Arrival Op Time
(mins)

Departure Op
Time (mins)

45
45
0
Determined by Sequencing model
Determined by Sequencing model

Departure Quarter-Hourly Operational profile: DEFAULT
Departure Daily Operational Profile:
DEFAULT
Departure Monthly Operational Profile:
DEFAULT
Arrival Quarter-Hourly Operational profile:
Arrival Daily Operational Profile:
Arrival Monthly Operational Profile:

Manufactured
Year

DEFAULT
DEFAULT
DEFAULT

Manufactured
Year

Touch & Go Quarter-Hourly Operational
profile:

DEFAULT

Touch & Go Daily Operational Profile:
Touch & Go Monthly Operational Profile:

DEFAULT
DEFAULT

GSE Population

Baseline, Davis Monthan A F B
Type:
Air Conditioner

Fuel:
Electric

Ref. Model:

Identification:
#1

Rated Power:
75.00 hp
Load Factor:
75.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:
Yealry Operating Time:

2 units
1000.00 hours

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Type:

Fuel:

Aircraft Tractor

Gasoline

Ref. Model:
Identification:
Douglas TBL- #1
400

Rated Power:
617.00 hp
Load Factor:
80.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013
Year of Manufacture:
N/A
Age:
N/A

Gate:

Year:
2013

Population:
Yealry Operating Time:
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

Percent

1 units
300.00 hours
DEFAULT
DEFAULT
DEFAULT

Type:

Fuel:

Fuel Truck

Gasoline

Rated Power:
300.00 hp
Load Factor:
25.00%
The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013

Year:
2013

Year of Manufacture:
Age:

N/A
N/A

Gate:

Percent

Population:

6 units

Yealry Operating Time:

150.00 hours

Quarter-Hourly Operational DEFAULT

Ref. Model:
Identification:
Dukes
Transportation
Services /
#1
DART 8000 to
10,000 gallon

profile:
Daily Operational profile:

DEFAULT

Monthly Operational Profile: DEFAULT

Type:
Ground Power Unit

Fuel:
Gasoline

Rated Power:
Load Factor:

75.00 hp
75.00%

Ref. Model:
TLD

Identification:
#1

The user has selected to use the default age distribution, and has not chosen a specific age.
Analysis Year:
2013
Year of Manufacture:
N/A
Age:
N/A

Gate:

Year:
2013

Percent

Population:
3 units
Yealry Operating Time:
1000.00 hours
Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

Parking Facilities

Baseline, Davis Monthan A F B

None.

Roadways
Roadway Name:
Roadway

Year:
2013

Baseline, Davis Monthan A F B
Vehicle Type:
Fuel:

Default Fleet Mix (all types, fuels & ages)
Gasoline

Manufactured Year:
Average Speed:
Roadway Length:
Release Height:

2013
45 mph
20.00 miles

Width:
Point:
1
2

65.62 feet
X (feet)
0.00
328.08

Traffic Volume:

0

Y (feet)
0.00
0.00

Elevation (feet)
0
0

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

The user has NOT edited the following emission factors:
CO (g/veh):
7.025
THC (g/veh):
-1
NMHC (g/veh):
0.495
VOC (g/veh):
NOX (g/veh):
SOX (g/veh):
PM-10 (g/veh):

0.501
0.874
0.0089
0.0355

PM-25 (g/veh):
TOG (g/veh):
BENZENE (g/veh):
MTBE (g/veh):
1,3-BUTA (g/veh):

0.0201
0.015607
0
0.002122

FORMALDEHYDE (g/veh):
ACETALDEHYDE (g/veh):
ACROLEIN (g/veh):

0.005603
0.004042
0.000243

Stationary Sources
Stationary Source Name:
Boiler/Space Heater

Baseline, Davis Monthan A F B
Stationary Category:

Boiler/Space Heater

Stationary Type:

Bituminous Coal: Pulverized, Dry Bottom, Wall Fired, Pre-NSPS

This stationary source is modeled as a point
Elevation:
Release Height:
Gas Velocity:
Temperature:
CO EI :

2704.00 feet
65.62 feet
15.00 m/s
400.00 °F
0.250000Kg/Metric Ton

TNMOC EI :
NOx EI :
SOx EI :

Fuel Sulfur Content :
Fuel Ash Content :
CO Pollution Control Factor :

0.030000Kg/Metric Ton
11.000000Kg/Metric Ton
19.000000Kg/Metric Ton 1.150000Kg/Metric Ton 0X1.4D9300P-880sh
2.160000 %
11.120000 %
0.000000 %

TNMOC Pollution Control Factor:
NOx Pollution Control Factor :
SOx Pollution Control Factor :
PM-10 Pollution Control Factor:

0.000000 %
0.000000 %
0.000000 %
0.000000 %

Point:
1

X (feet)
0.00

PM-10 EI :

Year:
2013

Y (feet)
0.00

Metric Tons Used
2
Quarter-Hourly Operational
DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT
The user has NOT edited the emission factors.

Stationary Source Name:
Engine Test

Stationary Category:
Stationary Type:

Aircraft Engine Testing
Engine of My Aircraft

This stationary source is modeled as a point
Elevation:
2704.00 feet
Release Height:
65.62 feet

Year:
2013

Gas Velocity:
Temperature:
Time at 30Power :
Time at 85Power :
Time at 100Power :

15.00 m/s
400.00 °F
0.000000minutes/cycle
0.000000minutes/cycle
0.000000minutes/cycle

Time at 7Power :
Point:
1

0.000000minutes/cycle
X (feet)
0.00

Test Cycles

Y (feet)
0.00

12

Quarter-Hourly Operational DEFAULT
profile:
Daily Operational profile:
DEFAULT
Monthly Operational Profile: DEFAULT

The user has edited the emission factors.

Stationary Source Name:
Fuel Tank

Stationary Category:
Stationary Type:

Fuel Tank
Horizontal: Jet Naphtha (JP-4)

This stationary source is modeled as a point
Elevation:
2704.00 feet
Release Height:
Gas Velocity:
Temperature:
Shell Length :

65.62 feet
15.00 m/s
400.00 °F
0.000000meters

Shell Diameter :
Point:
1

0.000000meters
X (feet)
0.00

Y (feet)
0.00

Year:
2013

Kiloliters Used
Quarter-Hourly Operational
profile:
Daily Operational profile:
Monthly Operational Profile:

450
DEFAULT
DEFAULT
DEFAULT

The user has edited the emission factors.

Training Fires

Baseline, Davis Monthan A F B

None.

Gates

Baseline, Davis Monthan A F B

None.

Taxiways

Baseline, Davis Monthan A F B

None.

Runways

Baseline, Davis Monthan A F B

Runway Name:
1

Name:
1

X (feet)
0.00

Y (feet)
0.00

Elevation (feet)
2704.00

Glide Slope (°)
3.00

Runway Name:
19

Name:

X (feet)

Y (feet)

Elevation (feet)

Glide Slope (°)

19

0.00

0.00

2704.00

3.00

Taxipaths

Baseline, Davis Monthan A F B

None.

Configurations

Baseline, Davis Monthan A F B

None.

Buildings

Baseline, Davis Monthan A F B

None.

Discrete Cartesian Receptors

Baseline, Davis Monthan A F B

None.

Discrete Polar Receptors

Baseline, Davis Monthan A F B

None.

Cartesian Receptor Networks

Baseline, Davis Monthan A F B

None.

Polar Receptor Networks

Baseline, Davis Monthan A F B

None.

User-Created Aircraft

Baseline, Davis Monthan A F B

None.

User-Created GSE

Baseline, Davis Monthan A F B

None.

User-Created APU
None.

Baseline, Davis Monthan A F B
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Emissions Inventory Summary
Category

C0 2

Aircraft

1.983.877
N/A
N/A
N/A
N/A

GSE
APUs
Parking Facllllies
Roadways
Stationary Sources

Training Fires
Grand Total

o.ooo

NI A
1,983.877

(Short Tons per Year)
Baseline- Davis Monthan A F B 2013
co THC NMHC voc TOG NOx
18.613
25.944
N/A
N/A
0.000
0.001
NIA
44.557

6.453
N/A
N/A
N/A
N/A
0.000
NIA
6.453

7.461
0.905
N/A
N/A
0.000
0.029
N/A
8.395

7.422
0.943
N/A
N/A
0.000
0.029
N/A
8.394

7.461
1.040
N/A
N/A
0.000
0.029
NIA
8.530

EOMS 5. 1 Emissions Inventory Report

3.806
3.397
N/A
N/A
0.000
0.024
N/A
7.227

SOx PM-10 PM-2.5
0.812
0.069
N/A
N/A
0.000
0.090
NIA
0.972

N/A
0.131
NIA
N/A
0.000
0.003
N/A
0.133

N/A
0.126
NIA
N/A
0.000
0.001
NIA
0.126
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OSB

Emissions Inventory Summary
(Short Tons per Year)

All 1 -Davis Monthan A F B 2013
Category

C02

Aircraf1

3.294 .593

GSE

APUs

Parking Facilities
Roadways
Stationary Sources
Tmlnlng Fires
GmndTotal

NIA
NIA
NIA
N/A

0.000

NIA

3.294.593

co

THC NMHC

voc

TOG

13.057
0.990

12.989
1.033

13.057
1.132

4.528

0.198

0.190

NIA
NIA

NIA
NIA

0.072

NIA
NIA

0.000
0.029

0.000
0.024

0.000
0.090

0.000
0.003

0.000
0.001

14.218

10.802

1.511

0.200

0.191

32.259
26229

11.292

0 .000
0.001

0.000

0.000
0.029

0.000
0.029

58.489

11.292

14.076

14.051

NIA
NIA
NIA

N/A
N/A
NIA
N/A
N/A

NIA
NIA

NIA

NIA

NIA

EOMS 5.1 Emissions Inventory Repon

NOx SOx PM-10 PM-2.5
N/A
N/A
6.250 1.349

N/A

NIA
NIA
NIA

N/A
N/A
N/A

N/A
N/A

NIA

Generated: 05108/1 4 13:38:46
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Emissions Inventory Summary
(Short Tons per Year}
All 2 • Davis Monthan A F B 2013
Category

C02

Aircraft

2,989.635
NIA
N/A
N/A
N/A
0.000
NIA
2.989.635

GSE
A PUs
Parl<lng FaciiiUos
Roadways
StatiOnary Sources

Training Fires
Grand Total

co
29.124
26.168
N/A
N/A
0.000
0.001
N/A
55.292

THC NMHC
9.955
N/A
N/A
N/A
N/A
0.000
N/A
9.955

11 .510
0.971
NIA
NIA
0.000
0.029
NIA
12.511

voc

TOG

NOx

SOx PM-10 PM·2.5

11.450
1.014
N/A
N/A
0.000
0.029
N/A
12.493

11 .510
1.112
N/A
N/A
0.000
0.029
N/A
12.651

5.667

1.224
0.071
NIA
N/A
0.000
0.090
N/A
1.386

EOMS 5.1 Emissions Inventory Repon

4.283
N/A
N/A
0.000
0.024
N/A
9.975

N/A
0.183
N/A
N/A
0.000
0.003
N/A
0.166

NIA
0.176
NIA
N/A

o.ooo

0.001
N/A
0.177
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1.0 Introduction
This report documents the aircraft noise analysis in support of the Environmental Assessment
(EA) for the Proposed Update and Implementation of the Total Force Training Mission for
Visiting Units (Operation Snowbird [OSB], Multi-Service, Foreign Military Sales [FMS]) at
Davis-Monthan Air Force Base (DMAFB), Arizona [1]. The results of this analysis will help
inform the U.S. Air Force (USAF) decision maker of potential environmental changes during the
Environmental Impact Analysis Process (EIAP) for the proposed action and alternatives [2].

1.1 Background
Headquarters (HQ) Air Combat Command (ACC) prepared a Draft EA of current National
Guard Bureau (NGB)/ACC training at DMAFB and released it for public review in July 2012
[3]. Since that time, ACC, NGB, and the 355 Fighter Wing (355 FW) have reviewed the training
mission and operations and determined that the Proposed Action addressed in the Draft EA
required clarification. Of particular importance is the fact that NGB/Air National Guard (ANG)
is responsible only for those units/aircraft that are planned specifically for OSB training
missions. Other Depart of Defense (DoD) and FMS units that might participate in deployments
to DMAFB would do so under the authority/coordination of 355 FW and ACC/International
Aircraft Sales (IAS), respectively. Thus, ACC has decided to revise the 2012 Draft EA to more
accurately describe the Visiting Units’ flight operations that occur at DMAFB and to assess their
potential impacts. It should also be noted that other routine ANG activities conducted by the 162
FW out of Tucson International Airport (TIA), located approximately 4 nautical miles (NM)
southwest of DMAFB (Figure 1-1), are completely separate from the actions described herein
and, thus, are not discussed in this EA. Additional information is available in Reference 1.
DMAFB is located within the city limits of Tucson in southern Arizona. The installation is
southeast of downtown Tucson and northeast of TIA. DMAFB has one runway (RW) 12/30 that
is 13,643-feet long and 200-feet wide. Also located on the airfield are one helicopter pad labeled
09/27 and a Helicopter Training Area (HTA) (not modeled for Visiting Units). Figure 1-2 depicts
only the landing surfaces modeled in this analysis. DMAFB elevation is 2,704 feet above Mean
Sea Level (MSL), and the magnetic declination is 12 degrees east.

1

Figure 1-1. Vicinity of Davis-Monthan Air Force Base, Arizona

2

Pad 09/27

Figure 1-2. Modeled Runway and Pad at Davis-Monthan Air Force Base, Arizona[4]

3

1.2 Scope
The scope of this noise analysis includes three alternatives and the interpretation of the results.
The noise analysis follows directions/guidance received from HQ ACC and DMAFB for
modeling the following three alternatives (Additional information on the alternatives is available
in Reference 1):
•

•

•

No Action Alternative: This alternative describes the baseline of current operations that
will be used to compare against the Proposed Action (Alternative 1) and Alternative 2. In
this case, it consists of the Continuation of the Total Force Training Mission at 2009
levels, in addition to other based operations at DMAFB.
Alternative 1 (Proposed Action/Preferred Alternative): This alternative updates and
implements the Total Force Training Mission, which would involve year-round training
at DMAFB using ANG, Reserve, and DoD aircraft, as well as occasional FMS
deployments.
Alternative 2: This alternative updates and implements the same levels of training
described for Alternative 1, except that FMS aircraft would be limited to one deployment
per year.

The noise analysis involved collection of flight operations data and modeling for the abovedescribed alternatives. Using the 2009 Draft Air Installation Compatible Use Zone (AICUZ) for
DMAFB [5] electronic noise files provided by the government as a starting point, OSB
designated flight operations were replaced with flight operations for Visiting Units (OSB, MultiService, FMS) for the three alternatives. No other changes were made to the electronic noise
files.

1.3 Organization
The remainder of this report is organized in three sections, including the Methodology (Section
2), Flight Operations (Section 3) and Noise Exposure (Section 4). Section 2 reviews the technical
approach, assumptions and aircraft noise (sound, metrics and tools). Section 3 discusses the data
collection process, and updated flight operations, flight tracks and flight profiles for each
alternative. Section 4 describes the resulting noise contours, including interpretation of the
results.
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2.0 Methodology
This section describes the methodology used to conduct the noise analysis for the Proposed
Update and Implementation of the Total Force Training Mission for Visiting Units (OSB, MultiService, FMS) at DMAFB, Arizona EA, including the overall approach and assumptions, noise
models and noise metrics.

2.1 Technical Approach
The technical approach consists of five phases including Data Collection, Data Validation, Noise
Analysis, Draft Report and Final Report (Figure 2-1). The following paragraphs summarize
activities for each phase:
•

•

•

•

•

Data Collection: A data collection package was issued to ACC and DMAFB
representatives to collect information for the noise analysis. At the same time, previous
studies such as EAs, AICUZ and DOPAAs were collected. AICUZ noise files were
provided by the government.
Data Validation: A data validation package was issued to ACC and DMAFB
representatives for final coordination. Comments and inputs were incorporated into the
noise analysis.
Noise Analysis: Three model runs were completed using the data collected during the
previous two phases. Differences between the No Action Alternative and Alternatives 1
and Alternative 2 were assessed.
Draft Report: This draft noise analysis report was issued for review by DMAFB/ACC.
Comments will be discussed and resolved in coordination with DMAFB/ACC. No reanalysis is anticipated at this stage of the process.
Final Report: A final noise analysis report will be issued that includes all changes agreed
to during the review of the draft report. Completion of this phase will mark the end of
the noise analysis effort.

Except for the noise analysis phase, all other phases required significant coordination with
DMAFB/ACC representatives to ensure that the data collected was as accurate as possible and
reflective of current operations and future plans, and/or that assumptions made were acceptable
to all stakeholders.
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Figure 2-1. Noise Analysis Approach

2.2 Assumptions
In recognition of the evolving nature of this project, assumptions were made to enable noise
modeling within the agreed-upon timelines; these assumptions reflect the scope of the project
and/or the best judgment of Subject Matter Experts (SMEs) in the areas of airbase operations,
airspace management, aircraft performance, aircraft maintenance, etc. These assumptions are
documented in Table 2-1, including a description of each assumption, their categorization
(project, technical, and modeling), a qualitative discussion of impacts, the likelihood that the
assumption might change and the impact if it does change, and a conceptual risk profile. For
example, an assumption that is highly likely to change resulting in a high impact to the project is
deemed a high risk item.
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Table 2-1. List of Assumptions
Likelihood
Rating

Impact
Rating

(1-Low
2-Medium
3-High)

(1-Low
2-Medium
3-High)

2009 to
Draft
AICUZ
noiseEA
fileswas
use
Data
support
theelectronic
TFT training
data
collected
for
the
2007
time
frame.
Flight
taken from the 2007 noise study. TFT
operations other than Visiting Units could be as
sorites were adjusted to 2009 levels.
old as 6-7 years old by the time this EA is
complete
5/12/2014 2.0 Run Noisemap in topography mode when developing Modeling Contour changes due to Noisemap topography
new contours for this EA; AICUZ and previous Draft
which may result in inconsistencies with
EA noise analysis did not include topography
previously developed contours for DMAFB

3

3

6

2

2

4

5/12/2014 3.0 As pilot representatives for the F/A-18E/F, MV-22
and AV-8B were not available, flight profiles for these
aircraft were assumed from previous noise analyses
and were not re-confirmed by DMAFB
5/12/2014 4.0 For the F-16, F-15, F-22 and F/A-18E/F, 95% of
takeoff operations were modeled as Afterburner (AB)
takeoffs, and 5% as Military (MIL) takeoffs
5/12/2014 5.0 As pilot representatives for the SA330 PUMA were
not available, H-60 power and speed data points
were used along with SA330 PUMA noise source
data in NOISEFILE
5/12/2014 6.0 GR7/9 Harrier was modeled as AV-8B Harrier

Modeling Impact of this assumption would be expected to
be negligible on the cumulative noise contours

3

1

4

Modeling Impact of this assumption would be expected to
be negligible on the cumulative noise contours

1

2

3

Modeling Impact of this assumption would be expected to
be negligible on the cumulative noise contours

2

1

3

Modeling Impact of this substitution would be expected to
be negligible on the cumulative noise contours

1

1

2

Modeling Impact of this assumption would be expected to
be negligible on the cumulative noise contours

1

1

2

Date

ID

Description

Category

Qualitative Description of Impact

5/12/2014 1.0 For flight operations other than Visiting Units, use the Project
2009 Draft AICUZ electronic noise files as provided
by the Government, without modification ("AS IS").

5/12/2014 7.0 Different Model Design Series (MDS) of the same
airraft were modeled using one engine type

2.3 Aircraft Noise
Aircraft noise remains a significant constraint to military aviation training. In general, aircraft
sound can be measured and/or modeled relatively easily, but community response continues to
be difficult to predict. Individual response is even more complex owing to a wide range of
confounding emotional factors: feelings about noise, feelings about the activity, own activity at
the time of the noise, attitudes towards the environment, knowledge of health effects, etc. The
following sections cover the basics of sound, noise metrics and modeling tools.

2.3.1 Basics of Sound
Sound is associated with small mechanical vibrations transmitted through a medium such as air,
water, etc. Three attributes define sound: intensity, frequency, and duration. The following
sections discuss these attributes.
Intensity is the energy of the sound or Sound Pressure Level (SPL). In other words, higher SPLs
indicate louder sounds. The human ear can perceive a wide range of sound intensities and,
further, the ratio of the highest to the lowest sound intensity that can be perceived by an average
7

Risk
Profile

healthy human ear is on the order of 10 trillion. As a result, a logarithmic scale is used to
transform sound intensities to decibels (dB) where the threshold of audibility is approximately 0
dB and the maximum audible sound (the threshold of pain) approaches 130 dB [6]. On a
logarithmic scale, a change of 3 dB is a doubling /halving of sound intensity, and is generally
considered noticeable. A 10-dB change is a 10-fold increase/decrease in sound intensity.
Frequency or pitch is defined as the number of vibrations per second measured in Hertz (Hz)
which equates to one cycle per second (cps). Thunder is an example of a low frequency sound
(more energy content in lower frequencies) whereas a bird chirping is an example of a high
frequency sound (more energy content in higher frequencies). A sound may vary in intensity at
different frequencies; equally, it may vary in both intensity and frequency at different locations.
Not all frequencies are perceived equally by the human ear. The average healthy human ear
perceives sounds ranging from 20 Hz to 15,000 Hz with greater sensitivity from 1,000 Hz to
4,000 Hz. Therefore, the A-weighted curve is used to approximate the sensitivity of the human
ear to different types of sound. The A-weighted curve de-emphasizes very high and very low
frequencies (less than 500 Hz and more than 10,000 Hz). A-weighted sound levels are
symbolized using a dBA unit; for transportation noise, dB is often used to imply dBA. Figure 2-2
illustrates the A-weighted curve.
20
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Figure 2-2. Frequency Response of A-Weighted Curve
The duration is the time span over which the sound is perceived. The duration is an important
factor in the total annoyance from a noise event. The duration of an aircraft noise event is a
function of the speed of the aircraft and the background sound levels. For example, a faster
aircraft would result in a sound of a shorter duration.
Sound becomes noise when it is perceived to interfere with human activity. For example, in the
vicinity of airports, the sound associated with aircraft operations often exceed the general
background and may interfere with activities such as classroom learning, sleep, speech or other
activities requiring some level of quiet. These sounds may be perceived as annoyance and,
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thereforee, characterizzed as noise. Figure 2-3 depicts com
mmon soundss measured uusing the Aweighted
d curve.

mon A-Weigghted Soun
nds
Figure 2-3. Comm

2.3.2 Noise
N
Metrrics
Metrics are
a used to measure
m
an attribute,
a
in th
his case, noiise. Several metrics havve been
developeed over the years
y
to quan
ntify aircraft noise and itts effects on the environm
ment. This
discussio
on focuses on
n relevant metrics
m
used in
i accordancce with the E
EIAP. The tw
wo metrics oof
interest are
a the Sound
d Exposure Level
L
(SEL)) and Day Niight Averagee Sound Levvel (DNL):
SEL is a metric used to quantify the acousticc value of an event charaacterized by changing soound
levels ov
ver a period of
o time. As the
t foundatio
onal elementt of DNL, SE
EL could be defined as tthe
equivalen
nt sound thatt, over one second,
s
woulld contain thhe same totall acoustic ennergy of a sinngle
event thaat varies overr time (Figurre 2-4). SEL
L accounts foor both the inntensity and duration of a
sound an
nd provides a good measu
ure of the neet acoustic vvalue of a sinngle event.
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Fiigure 2-4. So
ound Expossure Level
DNL desscribes multiiple events, accounting
a
for
f number oof events, inttensity and dduration. Thee
time scalle is no longeer the duration of one ev
vent, but a 244-hour periood. DNL is thherefore the
sound level of multiple events over a 24-hour tim
average A-weighted
A
me period. D
DNL adds a 10
dB penallty for nightttime noise ev
vents betweeen 2200 and 0700 local. The penaltyy represents tthe
added an
nnoyance cau
used by thesee events during nighttim
me when backkground souund levels are
lower and
d there is an
n increased seensitivity to noise. Figurre 2-5 showss five eventss at different
times thrroughout a 24
4-hour perio
od, with SEL
Ls ranging frrom 64 dBA to 111 dBA
A. The resultiing
DNL would be appro
oximately 64
4 dBA.

Figure 2-5. Day Niight Averagge Sound Leevel
m
usin
ng annual flig
ght operationns averaged over a certaain number oof
In generaal, DNL is modeled
days. An
nnual flight operations
o
caan be averaged over the nnumber of bbusy days to develop Average
Busy Day
y (ABD) DN
NL contours,, or over 365
5 days to devvelop Average Annual D
Day (AAD) D
DNL
contours. DoD Instru
uction (DOD
DI) 4165.57 provides
p
guiidance for avveraging annnual flight
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operation
ns for DoD installations [7]. DODI 4165.57
4
dire cts that aircrraft noise coontours shoulld be
developeed based on AAD
A
operations. Howev
ver, where thhe DoD com
mponent determines that A
AAD
does not adequately represent
r
thee aircraft noiise impacts aat a particulaar air installaation, ABD
operation
ns can be useed with supp
porting ration
nale. For thi s analysis, A
ABD DNL coontours are
presented
d to remain consistent
c
with
w the previious EA andd AICUZ stuudies.
DNL is ty
ypically used to assess long-term co
ommunity annnoyance as it correlates well with thhe
percent of
o communitties highly an
nnoyed [8, 9].
9 For examp
mple, Figure 22-6 (Schultzz curve) show
ws
that apprroximately 13% of comm
munities are highly annoyyed at a DN
NL 65 dBA. D
DODI 4165.57
suggests certain land
d use compattibility guideelines based on DNL vallues.

Figure 2-6. Percent of Commun
nities Highlly Annoyed (Schultz Cu
urve)

2.3.3 Noise
N
Mod
dels
Analysess of aircraft noise
n
exposu
ure around DoD
D facilitiees are normallly accompliished using a
group of computer-based program
ms known ass Noisemap,, and by usinng the graphiical interfacee
known ass BaseOps. The
T BaseOps program alllows entry oof runway cooordinates, aairfield
informatiion, flight traacks, flight profiles
p
(eng
gine thrust seettings, altituudes, speedss, and pitch, yyaw,
roll and nacelle
n
anglees for tilt rottors and heliccopters), num
mbers of daiily flight opeerations, andd preflight and
d engine gro
ound run-up spots and fliight operatioons. The Noiisemap suite of computeer
programss was primarrily developeed by USAF
F, which servves as the leaad DoD agenncy for aircrraft
noise mo
odeling. Whiile the Noiseemap suite off noise modeels includes three modulles (NMAP, the

11

Advanced Acoustic Model [AAM], and the Rotorcraft Noise Model [RNM]), only NMAP and
RNM are used for this analysis and discussed in the following sections. AAM and RNM are
analogous technologies except that RNM models rotorcraft noise and AAM fixed-wing noise.
AAM is not yet approved for use as it is still under development and in its beta testing phase.
RNM is approved for use and includes the MV-22.
NMAP includes OMEGA10, OMEGA11, NOISEMAP and NMPlot. The suite also includes the
NOISEFILE databases. The different modules are described in the following paragraphs:






OMEGA10: For fixed-wing and helicopters modeled using NMAP, the OMEGA10
program calculates SEL versus distance for each model of aircraft from the NOISEFILE
database, taking into consideration the specified speeds, engine thrust settings, and
environmental conditions appropriate to each type of flight operation. The NOISEFILE
database contains one-third octave band sound data for pre-flight run-up and flight
operations by most military aircraft and some civil aircraft. The OMEGA10 output is
used by NOISEMAP in subsequent calculations.
OMEGA11: The OMEGA11 program calculates maximum A-weighted sound levels
from the NOISEFILE database for each model of aircraft taking into consideration the
engine thrust settings and environmental conditions appropriate to ground engine
maintenance run-up operations. Similar to the OMEGA10 output, the OMEGA11 output
is also used by NOISEMAP in subsequent calculations.
NMAP: NMAP uses the OMEGA10 and OMEGA11 outputs, incorporates the number of
operations between 0700-2200 and 2200-0700 local, flight paths, and profiles of the
aircraft to calculate the DNL at a series of points on the ground around the facility. This
process results in a “grid” file containing noise levels at different points of a user
specified rectangular area. NMAP has been expanded to include atmospheric sound
propagation effects over varying terrain, including hills and mountainous regions, as well
as regions of varying acoustical impedance—for example, water around coastal regions.
This feature is used in computing the noise levels presented in this analysis.

The National Aeronautics and Space Administration (NASA)-Langley Research Center (LaRC)
developed RNM as part of the Tilt Rotor Aeroacoustic Code (TRAC) suite of computer
programs aimed at predicting far-field sound levels from tilt rotor aircraft and helicopters. DoD
and the North Atlantic Treaty Organization (NATO) have adopted RNM for the environmental
impact assessment of rotorcraft noise. RNM uses sound hemispheres to simulate noise
propagation in four dimensions, three dimensions plus time. RNM accounts for atmospheric
sound propagation effects over varying terrain and water. RNM also generates grid files which
can be used independently or combined with NMAP outputs.
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3.0 Flight Operations for Visiting Units
This section describes proposed flight operations for Visiting Units for the No Action
Alternative, Alternative 1 and Alternative 2. Sections 3.1 through 3.4 discuss aircraft sorties, Air
Traffic Control (ATC) flight operations, runway/pad utilizations, flight tracks and flight profiles,
respectively. The focus of this effort is on analyzing the environmental changes of transient
Visiting Units which are modeled in place of OSB designated flight operations contained in the
2007 noise study. The noise analysis was based on Average Busy Day (ABD) operations with
2% of flight operations by Visiting Units modeled between 2200 and 0700 local per Reference 1.

3.1 Annual Aircraft Sorties for Visiting Units
The first step in the noise analysis process was to determine the annual flying activity level for
each alternative as defined by both sortie level as well as ATC flight operations numbers.
Military operations planners discuss flying activities in terms of “sorties”, i.e., the entire flight
from start to end including the departure, any closed-pattern activities, and the arrival. Because
each Visiting Unit sortie analyzed in this EA, by definition, can only include one departure and
one arrival, and NO pattern or engine maintenance run-up operations, all Visiting Unit flying
activities required for the noise analysis were collected in terms of sorties. Table 3-1 presents a
summary of aircraft sorties for each alternative per Reference 1. The only difference between
Alternative 1 and Alternative 2 is the reduced FMS sorties in Alternative 2.
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Table 3-1. Annual Aircraft Sorties for Visiting Units
Modeled
Reported
Aircraft
No Action Alternative 1 Alternative 2
Deployment
Aircraft
Type
Type
F-16
F-16C
874
834
834
A-10
A-10A
302
490
490
F-22
F-22
54
54
F-15C
F-15A
54
54
ANG/OSB
HH-60
UH-60A
48
75
75
C-130H/J
C-130H&N&P
75
75
SA 330 PUMA PUMA SA330J
52
GR7/9 HARRIER AV-8B
132
F-16
F-16C
110
110
C-130H/J
C-130H&N&P
8
8
DoD
F/A-18E/F
F/A-18E/F
110
110
AV-8B
AV-8B
60
60
MV-22
MV-22
60
60
F-16
F-16C
192
FMS
C-130H/J
C-130H&N&P
12
12
GR-4 TORNADO TORNADO
192
192
TOTAL
1,408
2,326
2,134

3.2

Air Traffic Control Flight Operations

ATC, on the other hand, describes flying activities in terms of “flight operations”, i.e., a takeoff
of a single aircraft is counted as one ATC flight operation; a landing of a single aircraft is
counted as one ATC flight operation; a closed pattern (touch and go) is counted as two ATC
flight operations. Since Visiting Units’ sorties can only include one departure and one arrival,
and NO pattern or engine maintenance run-up operations, all Visiting Units’ sorties account for
two ATC flight operations. Table 3-2 presents a summary of annual ATC flight operations for
Visiting Units for each alternative.
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Table 3-2. Annual ATC Flight Operations for Visiting Units
Modeled
Reported
Aircraft
No Action Alternative 1 Alternative 2
Aircraft
Type
Type
F-16
F-16C
1,748
1,668
1,668
A-10
A-10A
604
980
980
F-22
F-22
108
108
F-15C
F-15A
108
108
ANG/OSB
HH-60
UH-60A
96
150
150
C-130H/J
C-130H&N&P
150
150
SA 330 PUMA PUMA SA330J
104
GR7/9 HARRIER AV-8B
264
F-16
F-16C
220
220
C-130H/J
C-130H&N&P
16
16
DoD
F/A-18E/F
F/A-18E/F
220
220
AV-8B
AV-8B
120
120
MV-22
MV-22
120
120
F-16
F-16C
384
FMS
C-130H/J
C-130H&N&P
24
24
GR-4 TORNADO TORNADO
384
384
TOTAL
2,816
4,652
4,268

Deployment

As shown in Table 3-3 under the column heading “Other”, with OSB flight operations deleted
from the 2007 noise study, the files then contain 77,229 ATC flight operations resulting from all
operations of BASED aircraft at DMAFB including 355 FW, 563 Rescue Group, 943 Rescue
Group, 55 Electronic Combat Group, Customs and Border Protection, Aerospace Maintenance
and Regeneration Group, 162 FW, and Transient Operations derived from Reference 5.
Combining “Other” and “Visiting Units” yields total ATC flight operations for each alternative.
Table 3-3 presents a summary of total ATC flight operations for each alternative, as well as a
percentage of ATC flight operations due to Visiting Units.
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Table 3-3. Total Annual ATC Flight Operations by Alternative
Flight Operations
Alternative

Other

Visiting
Units

Flight Operations

Total

%
Other

%
Visiting Units

No Action
77,229
Alternative 1
(Proposed Action) 77,229

2,816

80,045

96.48%

3.52%

4,652

81,881

94.32%

5.68%

Alternative 2

4,268

81,497

94.76%

5.24%

77,229

3.3 Runway/Pad Utilizations for Visiting Units
The second step in the noise analysis process is the allocation of operations to runways and
vertical landing pads. The percentages of runway/pad utilization are normally based on wind
direction and other operational requirements, as provided by DMAFB personnel in Reference 4.
Figure 3-1 summarizes the runway utilizations for Visiting Units in east flow (landing East) and
west flow (landing West) conditions for the periods 0700-2200 local and 2200-0700 local which
correspond to required acoustical modeling criteria. For example, Visiting Units’ fixed-wing
aircraft would typically depart/land 70% of the time to the east and 30% of the time to the west.
It should be noted that, during the hours of 2200-0700 local, Visiting Units’ fixed-wing aircraft
would typically land 20% of the time to the east and 80% of the time to the west. Helicopters
would depart/arrive to/from the east 85% of the time and 15% to/from the west.
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Figure 3-1. Runway/Pad Utilization for Visiting Units

3.4 Flight Tracks for Visiting Units
The next step in the noise analysis process is to determine the distribution of operations from/to
each runway onto different flight tracks as represented in the DMAFB standard flying
procedures. This data was collected for groups of aircraft from the Visiting Units, including
cargo aircraft, tactical aircraft and helicopters. Attachment A provides details of flight tracks and
utilizations [4, 10, 11, 12].

3.5 Flight Profiles for Visiting Units
Flight profiles consist of defining the typical altitude above ground, airspeed and engine power
settings along flight tracks for each modeled aircraft type and operation (e.g., overhead arrival).
This data defines the vertical profile of the operation as well as the power settings used, both of
which are significant factors in modeling the noise generated. Attachment B provides
representative flight profiles for each modeled aircraft per Reference 10 and subsequent changes
[12].
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4.0 Noise Exposure
Using the operations data described above, NOISEMAP and RNM were used to calculate DNL
noise contours for DMAFB. RNM was used to model only the MV-22. The resulting ABD DNL
contours of 65 through 85 dBA were computed and plotted in increments of 5 dB. Overall, the
noise contributions of Visiting Units’ flight operations to the DNL contours are extremely small
and due solely to the fact that Visiting Units account for less than 6% of the total operations
occurring at DMAFB annually under any of the three alternative conditions. As a result, the
contours do not change significantly from the No Action Alternative to either Alternative 1 or
Alternative 2.
The 65 dB DNL contour extends approximately 1.7 NM northwest of the departure end of RW
30 due to straight in/out operations, and it extends 1.8 NM southeast of the departure end of RW
12 due to the same kind of operations. The lobes or small bulges north and west of the departure
end of RW 12 are due to run-up noise at the start of takeoff roll. Finally, the contours extend
about 0.6 NM either side of the runway due to the lateral propagation of noise from operations
on the runway. The following paragraphs provide a discussion of observed changes.
Figure 4-1 compares the contours of the No Action Alternative to Alternative 1. The contours are
similar in shape with a minor increase in the size of the Alternative 1 DNL contours due mostly
to the very small increase in operations of Alternative 1. The most visible changes are in the
southeast quadrant and are due to additional departures of tactical aircraft such as F-22s, F/A18E/Fs, F-16s, etc. of Visiting Units.
Figure 4-2 compares the contours of the No Action Alternative to Alternative 2. The contours are
again, similar in shape with a minor increase in the size of the Alternative 2 DNL contours. The
differences are of a lesser magnitude than in Alternative 1 since Alternative 2 includes only
limited FMS deployments (no FMS F-16 flight operations). The most visible changes continue to
occur in the southeast quadrant due to the additional departures of tactical aircraft such as F-22s,
F/A-18E/Fs, F-16s, etc. of Visiting Units,.
Figure 4-3 compares the contours of the No Action Alternative to Alternative 1 and Alternative
2. The contours remain similar in shape for all three alternatives and increase only slightly in size
from the No Action Alternative to Alternative 2, and then from Alternative 2 to Alternative 1.
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Figure 4-1. No Action and Alternative 1 DNL Contours
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C] Davis Monthan AFB
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Figure 4-2. No Action and Alternative 2 DNL Contours
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Figure 4-3. No Action, Alternative 1 and Alternative 2 DNL Contours
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Acronyms
Acronym

Description

AAD
AAM
ABD
ACC
AICUZ
ANG
ATC
NGB
cps
dB
DMAFB
DNL
DoD
EIAP
FMS
FW
HQ
HTA
Hz
IAS
LaRC
MSL
NASA
NATO
NM
OSB
RNM
RW
SEL
SPL
TIA
TRAC
USAF

Average Annual Day
Advanced Acoustic Model
Average Busy Day
Air Combat Command
Air Installation Compatible Use Zones
Air National Guard
Air Traffic Control
National Guard Bureau
Cycle Per Second
Decibel
Davis-Monthan Air Force Base
Day Night Average Sound Level
Department of Defense
Environmental Impact Analysis Process
Foreign Military Sales
Fighter Wing
Headquarters
Helicopter Training Area
Hertz
International Aircraft Sales
Langley Research Center
Mean Sea Level
National Aeronautics and Space Administration
North Atlantic Treaty Organization
Nautical Mile
Operation Snowbird
Rotorcraft Noise Model
Runway
Sound Exposure Level
Sound Pressure Level
Tucson International Airport
Tilt Rotor Aeroacoustic Code
U.S. Air Force
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Attachment A
Modeled Flight Tracks for Visiting Units

17 June 2014
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Figure A-1. Cargo Aircraft Arrival Flight Tracks Landing East
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Figure A-2. Cargo Aircraft Departure Flight Tracks to the East
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Figure A-3. Cargo Aircraft Arrival Flight Tracks Landing West
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Figure A-4. Cargo Aircraft Departure Flight Tracks to the West
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Figure A-5. Tactical Aircraft Arrival Flight Tracks Landing East
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Figure A-6. Tactical Aircraft VFR Departure Flight Tracks to the East
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Figure A-7. Tactical Aircraft IFR Departure Flight Tracks to the East
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Figure A-8. Tactical Aircraft Arrival Flight Tracks Landing West
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Figure A-9. Tactical Aircraft VFR Departure Flight Tracks to the West
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Figure A-10. Tactical Aircraft IFR Departure Flight Tracks to the West
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Figure A-11. Helicopter Flight Tracks
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Table A-1. Flight Track Utilization
Category ID Operation Type Track ID Track Description
1
2
3
Cargo
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Tactical 20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
Helicopter
36
37
38

Departure

Arrival

VFR Departure
to the East

IFR Departure to
the East
VFR Departure
to the West
IFR Departure to
the West

Arrival Landing
East

Arrival Landing
West

Departure

Arrival

12D01
30D01
12A03A
12A03B
30A03A
30A04A
30A04C
12D02
12D04
12D05
12D07
12D01A
12D02A
12D03A
12D04A
30D04
30D05
30D07
30D01A
30D02A
30D03A
30D04A
12A01A
12A06
12A08
12A03A
12A04
30A01A
30A07
30A08
30A03A
30A05
09PD01
09PD02
27PD01
09PA01
27PA01
27PA02

DRAFT NOISE VISITING UNITS

Davis Monthan Three
Davis Monthan Three
TACAN/Visual Straight-in
Straight-in (Overhead Break)
Visual Straight-in
TACAN
Straight-in (Overhead Break)
Vail 1 VFR Departure
Reddy 1 VFR Departure
Tubac 1 VFR Departure
Kitt 1 VFR Departure
Tombstone East/West IFR Departure
Sells 1/Gila Bend 1 IFR Departure
Ruby 1 IFR Departure
Jackal Low 1/Outjack IFR Departure
Reddy 1 VFR Departure
Tubac 1 VFR Departure
Kitt 1 VFR Departure
Tombstone East/West IFR Departure
Sells 1/Gila Bend 1 IFR Departure
Ruby 1 IFR Departure
Jackal Low 1/Outjack IFR Departure
Davez Five VFR Recovery (Overhead Break)
La Cholla VFR Recovery Procedure (Overhead Break)
Green Valley VFR Recovery (Overhead Break)
Straight-in (TACAN, etc.)
Hung Ordnance
Davez Five VFR Recovery (Overhead Break)
La Cholla VFR Recovery Procedure (Overhead Break)
Green Valley VFR Recovery (Overhead Break)
Straight-in (ILS, etc.)
Hung Ordnance
Via Gulf Link Road to Northeast
Via Gulf Link Road to Southeast
To Sentinel Peak "A-Mountain"
From Sentinel Peak "A-Mountain"
Via Gulf Link Road to Northeast
Via Gulf Link Road to Southeast

12

Percent Percent
070022002200
0700
100.00% 100.00%
100.00% 100.00%
90.00% 90.00%
10.00% 10.00%
20.00% 20.00%
70.00% 70.00%
10.00% 10.00%
0.00% 0.00%
2.50% 2.50%
2.50% 2.50%
70.00% 70.00%
15.00% 15.00%
5.00% 5.00%
2.50% 2.50%
2.50% 2.50%
2.50% 2.50%
2.50% 2.50%
70.00% 70.00%
15.00% 15.00%
5.00% 5.00%
2.50% 2.50%
2.50% 2.50%
75.00% 75.00%
4.00% 4.00%
8.00% 8.00%
10.00% 10.00%
3.00% 3.00%
89.00% 89.00%
0.00% 0.00%
8.00% 8.00%
0.00% 0.00%
3.00% 3.00%
25.00% 25.00%
75.00% 75.00%
100.00% 100.00%
100.00% 100.00%
25.00% 25.00%
75.00% 75.00%
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.1 - F-16C Flight Profile
Maps

11:50 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps

R345

d
11.00 NM
2,796 ft AGL
78 % NC Variable
300

e
9.00 NM
2,296 ft AGL
78 % NC Variable
300

COURTS

j
1.00 NM
296 ft AGL
80 % NC Variable
180

Randolph

i
2.57 NM
1,496 ft AGL
80 % NC Variable
250

27P

09P

Reid

h
4.22 NM
1,496 ft AGL
80 % NC Variable
250

12
k
0.00 NM
50 ft AGL
80 % NC Variable
150

c
19.00 NM
2,796 ft AGL
75 % NC Variable
300

38
R0

PITS
DMA
f
6.49 NM
1,496 ft AGL
0 Variable
78 %3NC
300

g
5.79 NM
1,496 ft AGL
78 % NC Variable
300

Flight Profile ALT1_31
Point

13
R3

Height
ft
6,296 AGL
6,296 AGL
2,796 AGL
2,796 AGL
2,296 AGL
1,496 AGL
1,496 AGL
1,496 AGL
1,496 AGL
296 AGL
50 AGL

Power
% NC
75 Variable
75 Variable
75 Variable
78 Variable
78 Variable
78 Variable
78 Variable
80 Variable
80 Variable
80 Variable
80 Variable

Speed
kts
350
350
300
300
300
300
300
250
250
180
150

R065

ELFIX
R155

a
b
c
d
e
f
g
h
i
j
k

Distance
NM
32.92
30.00
19.00
11.00
9.00
6.49
5.79
4.22
2.57
1.00
0.00

R1
20

Flight Profile ALT1_31
ANG F-16C Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
F-16C Engine: F100-PW-220
0

4,000

8,000

Scale in Feet

12,000

16,000

20,000

1:85,500 (1 inch = 7,130 feet)

24,000

28,000

N

Height
ft
5,296 AGL
5,296 AGL
2,796 AGL
1,896 AGL
296 AGL
50 AGL

Power
% NC
75 Variable
75 Variable
75 Variable
78 Variable
80 Variable
70 Variable

Speed
kts
350
300
300
250
180
150

09P

a
b
c
d
e
f

Distance
NM
32.92
24.00
13.30
7.30
1.00
0.00

R345

Point

27P

Flight Profile ALT1_35

12
e
1.00 NM
296 ft AGL
80 % NC Variable
180

13
R3

f
0.00 NM
50 ft AGL
70 % NC Variable
150

DMA

R1
20

30

d
7.30 NM
1,896 ft AGL
78 % NC Variable
250

38
R0

c
13.30 NM
2,796 ft AGL
75 % NC Variable
300

R2
05

TUS

R10
0

Flight Profile ALT1_35
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ANG F-16C Mil Takeoff
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.2 - A-10A Flight Profile
Maps

11:51 AM
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Flight Profile ALT1_56
ANG A-10A Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
A-10A Engine: TF34-GE-100
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.3 - UH-60A Flight Profile
Maps

11:51 AM
Sunday, June 15, 2014
BaseOps 7.357
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Flight Profile ALT1_149

a
b
c
d

Distance
NM
32.92
1.15
0.66
0.00

Height
ft
3,500 MSL
3,500 MSL
3,000 MSL
2,704 MSL

Power
KNOTS
Lfo Lite 100 kts
Lfo Lite 100 kts
Lfo Lite 70 kts
Lfo Lite 40 kts

R345

Point

Notes
800ft, 110 KIAS
800ft, 110 KIAS
300 ft, 80 KIAS
0 ft, 0KIAS

COUR
U of A

Randolph

Reid

0.00 NM
2,704 ft MSL
Lfo Lite 40 kts

27P

09P

0.66 NM
3,000 ft MSL
Lfo Lite 70 kts

12

13
R3

1.15 NM
3,500 ft MSL
Lfo Lite 100 kts

DMA

30

R1
20

38
R0

R155

Flight Profile ALT1_149
ANG UH-60A Arrival
Flight Track: 09PA01 - Sentinel Peak - "A Mountain" Arrival Aircraft: Transient UH60A
Engine: T700-CE-700
0

4,000

Scale in Feet

8,000

12,000

16,000

1:77,400 (1 inch = 6,450 feet)

20,000

24,000

N

Flight Profile ALT1_146

a
b
c
d

Distance
NM
0.00
0.66
1.15
32.92

Height
ft
2,704 MSL
3,000 MSL
3,500 MSL
3,500 MSL

Power
KNOTS
Lfo Lite 40 kts
Lfo Lite 70 kts
Lfo Lite 100 kts
Lfo Lite 100 kts

R345

Point

Notes
0 ft, 0KIAS
300 ft, 80 KIAS
800ft, 110 KIAS
800ft, 110 KIAS

COURTS

Randolph

Reid

27P

0.00 NM
2,704 ft MSL
Lfo Lite 40 kts

09P

0.66 NM
3,000 ft MSL
Lfo Lite 70 kts

1.15 NM
3,500 ft MSL
Lfo Lite 100 kts

12

DMA

R155

38
R0

R

12
30 0

Flight Profile ALT1_146
ANG UH-60A Takeoff
Flight Track: 09PD01 - Gulf Link Rd Arrival - from NE Aircraft: Transient UH60A
Engine: T700-CE-700
0

2,000

4,000

6,000

Scale in Feet

8,000

10,000

12,000

14,000

16,000

1:61,400 (1 inch = 5,110 feet)

18,000

20,000

N

Davis Monthan AFB - NO ACTION
ATTACHMENT B.4 - PUMA SA330J Flight
Profile Maps

11:55 AM
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.5 - AV-8B Flight Profile
Maps (AV-8B and GR-7/9 Harrier)

11:52 AM
Sunday, June 15, 2014
BaseOps 7.357
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.6 - F-22 Flight Profile
Maps

11:52 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps

R345

d
11.00 NM
2,796 ft AGL
33 % ETR Variable
300

e
9.00 NM
2,296 ft AGL
33 % ETR Variable
300

COURTS

j
1.00 NM
296 ft AGL
26.8 % ETR Variable
145

Randolph

i
2.57 NM
1,496 ft AGL
27 % ETR Variable
180

27P

09P

Reid

h
4.22 NM
1,496 ft AGL
27 % ETR Variable
250

12
k
0.00 NM
50 ft AGL
26.8 % ETR Variable
145

c
19.00 NM
2,796 ft AGL
33 % ETR Variable
300

38
R0

PITS
DMA
f
6.49 NM
1,496 ft AGL
0 Variable
33 %3ETR
300

g
5.79 NM
1,496 ft AGL
27 % ETR Variable
300

Flight Profile ALT1_96
Point

13
R3

Height
ft
6,296 AGL
6,296 AGL
2,796 AGL
2,796 AGL
2,296 AGL
1,496 AGL
1,496 AGL
1,496 AGL
1,496 AGL
296 AGL
50 AGL

Power
% ETR
33 Variable
33 Variable
33 Variable
33 Variable
33 Variable
33 Variable
27 Variable
27 Variable
27 Variable
26.8 Variable
26.8 Variable

Speed
kts
300
300
300
300
300
300
300
250
180
145
145

R065

ELFIX
R155

a
b
c
d
e
f
g
h
i
j
k

Distance
NM
32.92
30.00
19.00
11.00
9.00
6.49
5.79
4.22
2.57
1.00
0.00

R1
20

Flight Profile ALT1_96
ANG F-22 Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
F-22 Engine: F119-PW-100
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Flight Profile ALT1_99
ANG F-22 Straight-in Arrival
Flight Track: 12A03A - Straight-in (TACAN, etc.) Aircraft: Transient F-22 Engine:
F119-PW-100
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Flight Profile ALT1_67
ANG F-22 Afterburn Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-22 Engine:
F119-PW-100
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Flight Profile ALT1_82
ANG F-22 Mil Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-22 Engine:
F119-PW-100
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.7 - F-15A Flight Profile
Maps

11:52 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps
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Flight Profile ALT1_136
ANG F-15A Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
F-15A Engine: F100-PW-100
0

4,000

8,000

Scale in Feet

12,000

16,000

20,000

1:85,500 (1 inch = 7,130 feet)

24,000

28,000

N

R345

GOLF
c
13.30 NM
2,796 ft AGL
74 % NC Variable
250

e
4.00 NM
1,500 ft AGL
73 % NC Parallel
200

13
R3

d
7.30 NM
1,896 ft AGL
74 % NC Variable
250

f
1.00 NM
300 ft AGL
72.1 % NC Parallel
200

U of A

Randolph
A-Mountain

Flight Profile ALT1_139
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Flight Profile ALT1_139
ANG F-15A Straight-in Arrival
Flight Track: 12A03A - Straight-in (TACAN, etc.) Aircraft: Transient F-15A Engine:
F100-PW-100
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Flight Profile ALT1_107
ANG F-15A Afterburn Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-15A Engine:
F100-PW-100
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Flight Profile ALT1_122
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Flight Profile ALT1_122
ANG F-15A Mil Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-15A Engine:
F100-PW-100
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.8 - C130H&N&P Flight
Profile Maps

11:52 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps
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Flight Profile ALT1_154
ANG C-130H&N&P Straight-in Arrival
Flight Track: 12A03A_1 - TACAN/Straight-in Aircraft: Transient C-130H&N&P Engine:
T56-A-15
0

R155

a
b
c
d
e
f
g

Distance
NM
32.92
24.00
13.30
7.30
2.76
0.33
0.00

27P

09P

Reid

20,000

24,000

28,000

32,000

1:121,000 (1 inch = 10,000 feet)

36,000

40,000

N

R345

GOLF
c
19.00 NM
2,796 ft AGL
3200 IN-LBS Variable
150

13
R3

e
7.50 NM
2,296 ft AGL
3200 IN-LBS Variable
200

Point

Height
ft
5,296 AGL
5,296 AGL
2,796 AGL
2,796 AGL
2,296 AGL
1,496 AGL
1,496 AGL
1,496 AGL
750 AGL
440 AGL
100 AGL
50 AGL

Power
IN-LBS
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable
3200 Variable

Speed
kts
170
170
150
200
200
200
150
145
145
135
135
135

j
0.50 NM
440 ft AGL
3200 IN-LBS Variable
135

12

g
l
0.00 NM 3.05 NM
1,496 ft AGL
50 ft AGL
3200Variable
IN-LBS Variable
3200 IN-LBS
150
135

30

Flight Profile ALT1_155
ANG C-130H&N&P Overhead Break Arrival
Flight Track: 12A03B - Straight-in to Overhead (Cargo) Aircraft: Transient
C-130H&N&P Engine: T56-A-15
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Flight Profile ALT1_152
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ANG C-130H&N&P Takeoff
Flight Track: 12D01 - Davis Monthan Four Departure Aircraft: Transient C-130H&N&P
Engine: T56-A-15
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.9 - F/A-18E/F Flight
Profile Maps

11:53 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps
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Flight Profile ALT1_236
DoD F-18EF Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
F-18E/F Engine: F414-GE-400
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Flight Profile ALT1_239
DoD F-18EF Straight-in Arrival
Flight Track: 12A03A - Straight-in (TACAN, etc.) Aircraft: Transient F-18E/F Engine:
F414-GE-400
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Flight Profile ALT1_207
DoD F-18EF Afterburn Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-18E/F Engine:
F414-GE-400
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Flight Profile ALT1_222
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Flight Profile ALT1_222
DoD F-18EF Mil Takeoff
Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient F-18E/F Engine:
F414-GE-400
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Davis Monthan AFB - ALTERNATIVE 1
ATTACHMENT B.10 - MV-22 Flight Profile
Maps

11:53 AM
Sunday, June 15, 2014
BaseOps 7.357

Flight Profile Maps
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Flight Profile ALT1_274
DoD MV-22 Overhead Break Arrival
Flight Track: 12A03B - Straight-in to Overhead (Cargo) Aircraft: Transient MV22B
Engine: N/A
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Flight Track: 12D01 - Davis Monthan Four Departure Aircraft: Transient MV22B
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FMS TORNADO Overhead Break Arrival
Flight Track: 12A01A - Davez Five VFR Recovery (Overhead Break) Aircraft: Transient
TORNADO Engine: RB.199-34R-04
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FMS TORNADO Straight-in Arrival
Flight Track: 12A03A - Straight-in (TACAN, etc.) Aircraft: Transient TORNADO
Engine: RB.199-34R-04
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Flight Track: 12D04 - Reddy 1 VFR Departure Aircraft: Transient TORNADO Engine:
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November 15, 2012

Board Members
Walter D. Armer, Jr., Vail. Chair
Maria Baier, State Land Commissioner, Vice Chair
Kay Daggett, Sierra Vista
Alan Everett. Sedona
Larry landry, Phoenix
William C. Scalzo, Phoenix
Tracey Westerhausen, Phoenix

Mr. Kevin Wakefield
Natural I Cultural Resource Manager
Department of the Air Force
355tn Civil Engineer Squadron
5285 E. Madera Street
Davis-Monthan AFB, AZ 85707-4927
RE:

ANG Training Plan 60-1 Operation Snowbird Project; Tucson -Davis Monthan AFB;
DOD; SHP0-2011-1239 (108813)

Dear Mr. Wakefield:
Thank you for consulting with our office regarding the above referenced project. Pursuant to
36 C.F.R. Part 800, the implementing regulation for Section 106 of the National Historic
Preservation Act, we have reviewed the documentation submitted and have the following
comments:
1. It is our understanding that the United States Air Force (Air Force) proposes to
increase the number of Air National Guard (ANG) annual training flights flown at
Davis-Monthan AFB from 1,190 to 2,256. Also, the Air Force is preparing an
Environmental Assessment to evaluate the potential environmental consequences of
the proposed undertaking.
2. Thank you for providing a draft copy of the EA for our review. It is the
responsibility of the agency to complete cultural resources identification for both
NEPA and for Section 106. A brief review of the enclosed NEPA document has
indicted that cultural resources were not evaluated because no ground disturbance
and/ or no construction is anticipated for this project. While we agree that there
probably would not be any direct impact to historic properties; we cannot yet know
whether the project would have an indirect impact on historic properties. Indirect
impacts to historic properties must also be considered when evaluating the potential
effects that the federal undertaking may have on historic properties [36 CFR
800.16(d)]. Examples of indirect impacts may include visual impacts, auditory
impacts, and vibratory impacts.
3. In general, our offices do not comment on EAs, unless the federal agency has elected
to conduct their Section 106 consultation requirements as part of NEPA as per (36
CFR Part 800.8) and notified our offices in writing of their intent to do so. Therefore,
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we are requesting that the Agency initiate Section 106 consultation on this
undertaking with our office.
4. In order to facilitate historic preservation compliance reviews, the SHPO has
established docu.mentation standards for survey reports, report abstracts, and cover
letters. These documentation standards are based in part on guidance provided
within the Secretary of the Interior's Standards, the Advisory Council on Historic
Preservation publications and policies, 36 C.F.R. §800.11, National Register Bulletins,
SHPO guidance on implementing the SHP A, and Arizona State Museum (ASM)
rules for implementing the Arizona Antiquities Act A.R.S. §41-841 et seq.
5. The SHPO documentation that is required includes a detailed cover letter and an
associated cultural resource report. A well-drafted cover letter should state the
project undertaking, describe the efforts taken to evaluate whether the proposed
project will impact historic properties, provide the eligibility determinations for all
cultural resources identified, discuss the efforts taken to consult with Native
Americans and other interested groups, provide a project finding of effect (No
Hjstoric Properties Affected, Adverse Effect, No Adverse Effect), and provide a
request for review and concurrence from the SHPO. A cultural resource report is
prepared by a professional, permitted archaeologist and documents that the project
area has investigated for cultural resources (either through a records review if the
area has already been surveyed, or through a combination of records review and
pedestrian survey by a professional, qualified archaeologist).
6. In your letter, you indicate that copies of the draft EA were provided to several
Native American Tribes. ·we recommend that you continue your consultation efforts
with the tribes under Section 106 also. Please inform us on the results of your tribal
consultation efforts this for undertaking.
7. At this time, we cannot concur with your finding of No Historic Properties Affected;
until the potential for indirect impacts to historic properties has been evaluated.
We are requesting that indirect impacts to cultural resources be evaluated as part of this
project and that the EA be revised to include an evaluation of cultural resources. We also
request that the appropriate documentation needed for Section 106 consultation with our
office be provided (sec numbers 4 and 5 above). We look forward to your continued
consultation regarding this undertaking. As always, we appreciate your continued cooperation
with this office in complying with the historic preservation requirements for federal
undertakings. If you have any questions or concerns, then please do not hesitate to contact me
via e-mail, kdo_})schuetz@azstatepark~Hmy, or by phone, 602-542-7141.
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Kris Dobschuetz, RPA
\
Compliance Specialist/ Ar~haeofugi~t
Arizona State Historic Preservation Office

DEPARTMENT OF THE AIR FORCE
355TH CIVIL. ENGINEER SQUADRON (ACC)
DAVIS-MONTHAN AIR FORCE BASE, ARIZONA

355 CES/CEAN
5285 E. Madera St.
Davis-Monthan AFB AZ 85707-4927

October 31,2012

Leigh J. Kuwanwisiwma
Director
Cultural Preservation Office
P.O. Box 123
Kykotsmovi, AZ 86039

Mr. Kuwanwisiwma,
The United States Air Force (Air Force) is preparing an Environmental
Assessment (EA) to evaluate the potential environmental consequences of increasing the
number of Air National Guard (ANG) annual training flights flown at Davis-Monthan
AFB from I, 190 to 2,256. This increased number of sorties represents approximately 7%
of the 32,229 total combined numbers of ANG and regular Air Force aircraft sorties
flown during the 2009 baseline year.
This letter represents our actions to complete the Section 106 consultation
requirements; we have determined that there would be "no adverse effect" to historic
properties due to the implementation of the proposed action at Davis-Monthan AFB, the
Barry M. Goldwater Range Complex, and associated airspace. Our undertaking does not
involve any construction activities or renovations to existing structures. No historic or
culturally significant buildings are located near the Snowbird squadron area at DavisMonthan AFB or associated airspace. As stated in our draft EA document, aircraft
operations in the airspace would increase approximately 7% compared to our 2009
baseline year; however, noise level increases would be imperceptible. These changes
would be a continuation of existing operations within the area and would not result in a
change in setting (either visual or auditory) to any eligible or listed archaeological,
architectural, or traditional cultural property. Our draft EA document is available on-line
at: http://www.~im.af.mi 1/sharcd/media/documcnt/ AFD-120730-035.pdf
In addition to contacting your office, the Air Force also provided opportunity for
the public to comment on the draft EA through the National Environmental Policy Act
(NEPA) process. We considered all ofthe correspondence received (over 110 pieces),
most of which were small e-mails with one or two lines indicating their opposition to

OSB. A few had substantive comments and were quite lengthy; however, none of the
comments contained actionable information that alter our fmding of no significant
impact, or drove the need to re-analyze any parts of the EA.
On 27 July 2012, copies of the draft EA were also sent to the Tohono O'odham
Nation and the Pascua Yaqui Tribe, as of today no response has been received. In
addition to contacting you and the Hopi Tribe of Arizona, we also sent letters on 31 Oct
2012 requesting Section 106 coordination by certified mail to the Tohono O'odham
Nation, the Pascua Yaqui Tribe, the Gila River Indian Community, the Salt River PimaMaricopa Indian Community, and the Ak-Chin Indian Community.
D-M AFB concurs with the recommendations in the EA and finds that activities
would not be expected to impact archaeological or traditional resources; thus, the Agency
believes that a No Historic Properties Affected finding is appropriate for this undertaking.
Request that the llopi Tribe of Arizona concur with our findings of no adverse affect. If
you have any questions regarding this consultation please contact me at (520)228-4035.
If you require any further information about the proposed action/undertaking, please
contact our HQ ACC project manager, Mr. Donald Calder at (757) 503-0075. I look
forward to your reply.

Sincerely,

~Cf;'t<...ut-

c(ttl'--~·~l~'-\
f~~

Natural/0 ltural Resources Manager

Attachments:
1. Draft EA
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Board Members
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l\la.rk Bmovich, Phoenix
R. J. Cardin, Phoenix
Kay Daggett, Sierra Vista

Alan Everett, Sedona
Lany Landry, Phoenix
Vanessa Hickman. State Land Commissioner

April 19, 2013
Ms. Angela R. Flores
Chief, Asset Management Flight
Department of the Air Fvrce
355m Civil Engineer Squad ron (ACC)
5285 E. Mad era Street
Davis-Monthan Air Force Base, AZ 85707-4927
RE:

Operation Snowbird Project; Davis-Monthan AFB; DOD; SHP0-2011·1239 (111513)

Dear Ms. Flores:
Thank you for continuing to consult with our office regarding the above referenced project.
Pursuant to the 36 CFR Part 800, the implementing regulation for Section 106 of the National
Ilistoric Preservation Act, we have reviewed the docwnentati<.>n submitted and have the
following comments:

1. Thank you for providing us with the cultural resource report as requested in
consultation letter dated November 15, 2012.

Oltr

2. Projects that deviate from the standard procedures nsed to evaluation potential
impacts to historic properties can be complex and difficult. It is because of this

difficulty that we especially want to commend you for providing us with a wellorganized report that adequately addresses the potential for indirect effecL~ (i.e. visual
and auditory) on historic properties. It is refreshing to see documented case studies
that suppor t the statements provided in the report.

3. We concu r with your fi nding of No Adverse Effect for this project.
We look forward to your continued consultation regarding this undertaking. As always, we
appreciate your continued cooperation with this office in complying with the historic
preservation requirements for state undertakings. lf you have any questions or concerns, then
please do not hesitate to contact me via e-mall, kdobschuetz@a?.stateparks.gov, or by phone, 602-

542-7141.

:;;;:-~

Kns Dobschuetz, RPA
Compliance Specialist/ Archaeologist
Arizona State Historic Preservation Offict'

Arizona State Parks • 1300 W. Washington S!reet • Phoenix, AZ. 85007
PhonefTTYi (602) 542-4174 • Fax: (602) 542-4188

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR COMBAT COMMAND
JOINT BASE LANGLEY-EUSTIS VA

SEP 1 9 2014
MEMORANDUM FOR:
James Garrison
State Historic Preservation Officer
Arizona State Parks
1300 W. Washington
Phoenix, AZ 85007
FROM: HQ ACC/ A7NS
129 Andrews Street, Suite 102
Langley AFB VA 23665-2769

SUBJECT: Draft Environmental Assessment (EA) for the Proposed Update and lmp1ementation
of the Total Force Training Mission for Visiting Units (Operation Snowbird, Multi-Service and
Foreign Military Sales) at Davis-Monthan Air Force Base, AZ
I. The Air Force and U.S. Army Corps of Engineers (USACE) Sacramento District are
soliciting comments on the enclosed draft EA from Federal, state, and regulatory agencies, and
the general public. Our draft EA document is available on-line at:
http://v.wv. .dm.af.m i l/lt hrar~/tftca . a~p. We would greatly appreciate your review comments by
the end of the 30-day public review, which will start on the date of publication of the Notice of
Availability (anticipated to be 22 September 2014) and will end on 22 October 2014.
2. The draft EA analyzes potential environmental impacts from the proposal to implement the
total force training expansion at Davis-Monthan Air Force Base (DMAFB), AZ. The total force
includes visiting Air National Guard (ANG) units, visiting aircraft from other Department of
Defense (DoD) services, and visiting from foreign allies of the United States and foreign military
sales aircraft. The EA evaluates a Proposed Action, two alternatives, and the no-action
alternative.
a. The Preferred Alternative would increase the number of aircraft sorties flown by visiting
units to 2,326.
b. Alternative 2 would increase the number of aircraft sorties flown by visiting units to 2, 134
c. The No Action Alternative would maintain the number of visiting units' annual aircraft
sorties to the 2009 levels ( 1,408).

3. The US Air Force, sister DoD services, the ANG and foreign allies of the Air Force have an
immediate, real-time need to provide trained air crews to support the ongoing combat operations
where American and allied forces operate in harm's way. Delays in providing these trained
aircrews would be unacceptable to combat commanders relying on trained aircrews to execute
their ongoing day to-day missions because they represent unacceptable risk to the lives of other
American units depending on their support.
4. Again, we would greatly appreciate your comments by 22 October 2014; however, comments
received at any time throughout the EIAP process will be considered to the extent possible in the
preparation of the EA. Please forward your comments to: ATTN: TFT EA COMMENT
SUBMITTAL 355th Fighter Wing Public Affairs, 3180 S. First Street, Suite 1062, Davis1
Monthan AFB, Arizona 85707. E-mail comments may be sent to the 355 h Fighter Wing Public
Affairs office at: 355fw.pa.comment@u"o.af.mil, with Total Force Training Draft EA Comment
Submittal" typed in the subject line.

SLGNfD

Chief, Sustainable Installations Branch (A7PS)

Attachment:
Draft EA for Update and Implementation of the Total Force Mission for Visiting Units

DEPARTMENT OF THE AIR FORCE
355TH FIGHTER WING (ACC)
DAVIS-MONTHAN AIR FORCE BASE ARIZONA

Colonel James P. Meger
Commander
3405 S. Fifth Street
Davis-Monthan AFB AZ 85707

SEP 2 22fM

Mr. Terry Rambler
Chairman
. San Carlos Apache Tribe
Administration
P.O. Box "0''
San Carlos AZ 85550
Dear Chairman Rambler
The United States Air Force has prepared a draft Environmental Assessment (EA) to evaluate
the potential environmental impacts of the number of Total Force Training Mission annual
training sorties flown at Davis-Monthan AFB (DMAFB) from 1,408 to 2,326. The increased
number of sorties represents approximately 6% of the annual operations flown at DMAFB.
Originally this program was called Operation Snowbird but was revised to Total Force Training
Mission for Visiting Units to more accurately describe the visiting unit flight operations that
occur at DMAFB.
In our previous communications, we received your letter dated 20 June 2014, stating that the
San Carlos Apache Tribe concurred with our findings and requested a future face-to-face
meeting to discuss future planned activities.
The purpose of this letter is to continue our tribal consultation responsibilities in accordance
with Section 106 of the National Historic Preservation Act. The revised draft EA explains and
evaluates the aircraft operations and how they compare to our 2009 baseline year. The increase
in annual training flights would be a continuation of existing operations within the area and
would not result in a change in setting (either visual or auditory) to any eligible or listed
archaeological , architectural, or traditional cultural property. As part of the EA process the Air
Force commissioncld a cultural survey of the affected areas. The survey report titled "The
Cultural Resources!Report and Section 106 Documentation for the Proposed National Guard
Bureau (NGB), AilNational Guard (ANG), Training Plan (TP) 60-1 " and an Addendum to
Annex C of the TP 60-1 , the Ramp Management Plan (RMP), at Davis-Monthan Air Force Base
(DMAFB), Arizon Operation Snowbird, dated February 2013 was sent out for consultation with
the Native Arneric~n Groups and the Arizona State Historic Preservation Office (SHPO). In the
SHPO letter dated 19 April2013 , the SHPO concurred with our finding ofNo Adverse Effect for
this project.
The revised dra~ EA evaluates the Visiting Units that train at DMA · B inc~.~~~~f!Q,~E TRIBE
units from the Department of Defense (DoD) active forces, National G ard ureau
, an
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Foreign Military Sales (FMS) units from foreign partner nations . We evaluated the potential
environmental impacts of the proposed action in the new draft EA and found no significant
impacts. We value your input regarding any concerns the tribe may have in relation to this
proposed action.
I have appointed Mr. Kevin Wakefield, 355th Civil Engineer Squadron, Natural and Cultural
Resource Manager, to handle questions dealing with this matter. He can be reached at (520)
228-4035, and his e-mail is kevin . wakefield.l ~us . af.mil. For general questions related to
Davis-Monthan AFB, please contact the 355th Fighter Wing Public Affairs Office, at (520) 2283378. If you have any questions about the NEPA process, please contact Mr. Don Calder, HQ
ACC NEPA Liaison, at (757)764-6156.
A copy of the draft EA is available electronically at the following web site under the Heading
"Draft TFT EA." http://www.dm .af.mi l/library/tftea.asp
I am available to discuss your concerns and will have my staff contact your office to arrange a
meeting in the near future. I appreciate your continued interest in consulting with the Air Force
and the 355th Fighter Wing and look forward to working with the San Carlos Apache Tribe in
this process.
Sincerely

JAMES P. MEGER, Colonel, USAF

GLOBAL POWER FOR AMERICA

DEPARTMENT OF THE AIR FORCE
355TH FIGHTER WING (ACC)
DAVIS-MONTHAN AIR FORCE BASE ARIZONA

Colonel James P. Meger
Commander
3405 S. Fifth Street
Davis-Monthan AFB AZ 85707
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Mr. Terry Rambler
Chairman
San Carlos Apache Tribe
Administration
P.O. Box "0"
San Carlos AZ 85550
Dear Chairman Rambler
The United States Air Force has prepared a draft Environmental Assessment (EA) to evaluate
the potential environmental impacts ofthe number of Total Force Training Mission annual
training sorties flown at Davis-Monthan AFB (DMAFB) from 1,408 to 2,326. The increased
number of sorties represents approximately 6% of the annual operations flown at DMAFB.
Originally this program was called Operation Snowbird but was revised to Total Force Training
Mission for Visiting Units to more accurately describe the visiting unit flight operations that
occur at DMAFB .
In our previous communications, we received your letter dated 20 June 2014, stating that the
San Carlos Apache Tribe concurred with our findings and requested a future face-to-face
meeting to discuss future planned activities.
The purpose of this letter is to continue our tribal consultation responsibilities in accordance
with Section 106 of the National Historic Preservation Act. The revised draft EA explains and
evaluates the aircraft operations and how they compare to our 2009 baseline year. The increase
in annual training flights would be a continuation of existing operations within the area and
would not result in a change in setting (either visual or auditory) to any eligible or listed
archaeological, architectural, or traditional cultural property. As part ofthe EA process the Air
Force commissioned a cultural survey of the affected areas. The survey report titled "The
Cultural Resources Report and Section 106 Documentation for the Proposed National Guard
Bureau (NGB), Air National Guard (ANG), Training Plan (TP) 60-1" and an Addendum to
Annex C of the TP 60-1 , the Ramp Management Plan (RMP), at Davis-Monthan Air Force Base
(DMAFB), Arizona Operation Snowbird, dated February 2013 was sent out for consultation with
the Native American Groups and the Arizona State Historic Preservation Office (SHPO). In the
SHPO letter dated 19 April2013, the SHPO concurred with our finding ofNo Adverse Effect for
this project.
The revised draft EA evaluates the Visiting Units that train at DMAFB including various
units from the Department of Defense (DoD) active forces, National Guard Bureau (NGB), and
G L OBAL POWER F O R AMERICA

Foreign Military Sales (FMS) units from foreign partner nations. We evaluated the potential
environmental impacts of the proposed action in the new draft EA and found no significant
impacts. We value your input regarding any concerns the tribe may have in relation to this
proposed action.
I have appointed Mr. Kevin Wakefield, 355th Civil Engineer Squadron, Natural and Cultural
Resource Manager, to handle questions dealing with this matter. He can be reached at (520)
228-4035, and his e-mail is kevin.wakefield.l@us.af.mil. For general questions related to
Davis-Monthan AFB, please contact the 355th Fighter Wing Public Affairs Office, at (520) 2283378. If you have any questions about the NEPA process, please contact Mr. Don Calder, HQ
ACC NEPA Liaison, at (757)764-6156.
A copy of the draft EA is available electronically at the following web site under the Heading
"Draft TFT EA." http://www.dm.af.mil/library/tftea.asp
I am available to discuss your concerns and will have my staff contact your office to arrange a
meeting in the near future. I appreciate your continued interest in consulting with the Air Force
and the 355th Fighter Wing and look forward to working with the San Carlos Apache Tribe in
this process.
Sincerely

JAMES P. MEGER, Colonel, USAF
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DEPARTMENT O F THE AIR FORCE
355TH FIGHTER WING (ACC)
DAVIS-M O NTHAN AIR FORCE BASE ARIZONA

Colonel James P. Meger
Commander
3405 S. Fifth Street
Davis-Monthan AFB AZ 85707
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Mrs. Vernelda J. Grant
Tribal Historic Preservation Officer
Historic Preservation and Archeology Department
San Carlos Apache Tribe
P.O. Box "0"
San Carlos AZ 85550
Dear Mrs. Grant
The United States Air Force has prepared a draft Environmental Assessment (EA) to evaluate
the potential environmental impacts ofthe number of Total Force Training Mission annual
training sorties flown at Davis-Monthan AFB (DMAFB) from 1,408 to 2,326. The increased
number of sorties represents approximately 6% of the annual operations flown at DMAFB.
Originally this program was called Operation Snowbird but was revised to Total Force Training
Mission for Visiting Units to more accurately describe the visiting unit flight operations that
occur at DMAFB.
In our previous communications, we received your letter dated 20 June 2014, stating that the
San Carlos Apache Tribe concurred with our findings and requested a future face-to-face
meeting to discuss future planned activities.
The purpose of this letter is to continue our tribal consultation responsibilities in accordance
with Section 106 of the National Historic Preservation Act. The revised draft EA explains and
evaluates the aircraft operations and how they compare to our 2009 baseline year. The increase
in annual training flights would be a continuation of existing operations within the area and
would not result in a change in setting (either visual or auditory) to any eligible or listed
archaeological, architectural, or traditional cultural property. As part of the EA process the Air
Force commissioned a cultural survey of the affected areas. The survey report titled "The
Cultural Resources Report and Section 106 Documentation for the Proposed National Guard
Bureau (NGB), Air National Guard (ANG), Training Plan (TP) 60-1 and an Addendum to Annex
C ofthe TP 60-1, the Ramp Management Plan (RMP), at Davis-Monthan Air Force Base
(DMAFB), Arizona Operation Snowbird, dated February 2013 was sent out for consultation with
the Native American Groups and the Arizona State Historic Preservation Office (SHPO). In the
SHPO letter dated 19 April2013, the SHPO concurred with our finding ofNo Adverse Effect for
this project.
The revised draft EA evaluates the Visiting Units that train at DMAFB including various
units from the Department of Defense (DoD) active forces, National Guard Bureau (NGB), and
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Foreign Military Sales (FMS) units from foreign partner nations. We evaluated the potential
environmental impacts of the proposed action in the new draft EA and found no significant
impacts. We value your input regarding any concerns the tribe may have in relation to this
proposed action.
I have appointed Mr. Kevin Wakefield, 355th Civil Engineer Squadron, Natural and Cultural
Resource Manager, to handle questions dealing with this matter. He can be reached at (520)
228-4035, and his e-mail is kevin.wakefield.l @us.af.mil. For general questions related to
Davis-Monthan AFB, please contact the 355th Fighter Wing Public Affairs Office, at (520) 2283378. If you have any questions about the NEPA process, please contact Mr. Don Calder, HQ
ACC NEPA Liaison, at (757)764-6156.
A copy of the draft EA is available electronically at the following web site under the Heading
"Draft TFT EA." http://www .dm .af.mil/library/tftea.asp
I am available to discuss your concerns and will have my staff contact your staff to arrange a
meeting in the near future. I appreciate your continued interest in consulting with the Air Force
and the 355th Fighter Wing and look forward to working with the San Carlos Apache Tribe in
this process.
Sincerely

JAMES P. MEGER, Colonel, USAF
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September 25, 2014
AlTN: TFT EA COMMENT SUBMITTAL
3551h Fighter Wing Public Affairs
31 80 S. First Street, Suite 1062
Davis Monthan AFB, AZ 85707
Re:

Draft Environmental Assessment for the Proposed Update and implementation of the
Total Force Train ing Mission for Visiting Units (Operation Snowbird, Multi-Service and
Foreign Military Sales) at Davis-Monthan Air Force Base, AZ

Dear Sir or Madam:
The Arizona Game and Fish Department (Department) has received the Drafi Environmental
Assessment referenced above. The document states that although the Preferred Alternative would
increase the number of sorties flown annually, ·'no additional types of aircraft beyond what is
already occurring would be anticipated and the airspace floor altitudes would not change;
consequently, wildlife populations would be expected to have become acclimated to the
overflights and noise created by the training activities." Further stated, no ground-disturbing
activities or construction projects are proposed and thus no impacts on vegetation communities
would be expected. Given the absence of ground disturbance or change in types of aircraft
operating under this program, the Department has no concerns for wildlife in relation to the
proposed action.
Please direct all future correspondence to:
AriL:ona Game and fish Department
WMHB - Project Evaluation Program
5000 W. Carefree llighway
Phoenix, AZ 85086-5000

cc:

Project Evaluation Program AGFD

AN EOUAL OPPORTUNITY ~EASONABLE ACCOMMODATIONS AGENCY

GILA RIVER INDIAN COMMUNITY
POST OFFICE

TRIBAL HISTORIC PRESERVATION OFFICE

Box 2140, SACATON, AZ 85147
(520) 562-7162
Fax: (520) 562-5083

September 30, 2014
Colonel James P. Meger, Commander
Department of the Air Force
355th Fighter Wing (ACC)
3405 S. Fifth Street
Davis-Monthan Air Force Base, Arizona 85707
RE:

Section 106 Consultation Draft Environmental Assessment (EA) Total Force
Training Mission Annual Training Sorties, Davis-Monthan Air Force Base
(DMAFB), Tucson, Arizona

Dear Colonel Meger,
The Gila River Indian Community Tribal Historic Preservation Office (GRIC-THPO) has
received your consultation document dated September 22, 2014. The documents describe a
DMF AP plan to increase the number of training sorties for the Total Force Training Mission
(TFTM). The DFMAP undertaking was originally named Operation Snowbird with a proposed
number of training sorties set at 1,408. The revised plan for the TFTM is to increase the number
of training sorties to 2,326. The DMFAP will not be conducting any ground disturbance activities
while conducting the TFTM. The Davis Monthan AFB has made a determination of no adverse
effect for the undertaking. The consultation documents indicate that the Arizona State Historic
Preservation Office concurred with a fmding of no adverse effect for this undertaking in February
2013 .
The GRIC-THPO concurs with a finding of no adverse effect for the undertaking. We request a
copy of the survey reports and addendums for our records. The proposed project area is within the
ancestral lands of the Four Southern Tribes (Gila River Indian Community; Salt River PimaMaricopa Indian Community; Ak-Chin Indian Community and the Tohono O'Odham Nation).
The GRIC-THPO defers to the Tohono O' Odham Nation as lead in the consultation process.
Thank you for consulting with the GRIC-THPO on this project. If you have any questions please
do not hesitate to contact me or Archaeological Compliance Specialist Larry Benallie, Jr. at 520562-7162.
Respectfully,

ld±---.~~

Barnaby V. Lewis
Tribal Historic Preservation Officer
Gila River Indian Community
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TWITTER:

ATTN: TFf EA COMMENT SUBMITTAL
355'h Fighter Wing Public Affairs
3405 S. Fifth Street
Davis-Monthan AFB, AZ 85707

lwilter.com/RepRonBarber

I am writing in response to the release of the Draft Environmental Assessment for the Total Force
Training Mission for Visiting Units by the United States Air Force and to express my support for the
expansion of the mission at Davis-Monthan Air Force Base. As the Air Force considers implementing a
year-round training mission at Davis-Monthan, public input is essential. I urge the Air Force to carefully
listen to the voices.of our community and to their comments.
Davis-Monthan has been the home of military operations in Tucson for more than 70 years. The
installation infuses nearly $1 billion into our local economy every year. A recent study has shown strong
public support for the continuing presence of the units at Davis-Monthan. This is not surprising as
Southern Arizona i.s home to a broad defense industry and one of the nation's largest military and veteran
communities, including the 162nd Wing of the Air National Guard, Fort Huachuca, Yuma Proving
Ground, Marine Corps Air Station Yuma, the Barry M. Goldwater Range, the Navy Operational Support
Center and the l-285th Attack/Reconnaissance Battalion at Silverbell Army Heliport.
The draft Environmental Assessment found that an expansion of the mission at Davis-Monthan Air Force
Base would have no significant impacts on noise, air quality, climate, public safety or transportation
around the base. Additionally, the assessment finds that the increased training will help build and
maintain readiness in the Air Force and in our partnerships with allied forces. This is especially needed
given the growing instability worldwide. While these findings were supportive of the mission, I take
seriously the concerns about any unintended effects that this expansion could have on the community
surrounding DM and am committed to working together to mitigate any issues that might arise.
I am grateful for the exceptional work of the service members based at Davis-Monthan Air Force Base
and Tucson International Airport and I am proud that this Total Force Training Mission will call Southern
Arizona home. With our optimal weather, exceptional flying conditions and close proximity to training
ranges, Southern Arizona is the logical choice for the Air Force to continue to build missions for our
national air defense.
I remain committed to working with the Air Force to support its mission and our shared goal of a strong
and ready national defense.
Sincerely,

~~-L...
Ron Barber
Member of Congress
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General Gilmary Michael Hostage III
Commander, Air Combat Command
C/0: TFT EA COMMENT SU BMITTAL
355th Fighter Wing Public Affairs
3405 South Fifth Street
Davis-Monthan AFB, Arizona 85707
Dear General Hostage:
The State of Arizona is pleased to learn that, in accordance w ith the National Environmental Po licy Act, the
Environmental Assessment for the Total Force Training Mission at Dav is-Monthan A ir Force Base fo und no
significant impacts on Southern Arizona' s residents or natural environment. I commend the United States Air
Force and Davis-Mo nthan A ir Force Base for their efforts to be good stewards of the environment and good
neighbors w ithin our communities.
Arizona fully supports Davis-Monthan and is proud that the facility is an ideal tra ining location for visiting
United States military and partner nation flying units. Few locatio ns in the country can compete with
Arizona's optimal flying weather and vast surrounding airspace available to mil itary training activities. The
support infrastructures at the base, in addition to its proximity to the Barry M. Goldwater Range, fu rther
contribute to the ideal conditions inherent to Arizona. We welcome soldiers, sailors, airmen and Marines from
around the globe.
While the Total Force Training Mission, under the preferred alternative, accounts fo r approximately six
percent of the base' s total number of airfield operations, we support all flying missions at Dav is-Monthan and
we look forward to working w ith the United States A ir Force to sustain the base for decades to come. We
know Southern Arizona residents share solidarity to that commitment. A recent survey com missioned by the
Southern Arizona Defense Alliance indicated that mo re than 90 percent of Southern Arizonans support the
region's military bases, with 75 percent who expressed "strong" or "very strong" support.
Arizona aspires to strengthen its position as America's military aviation center of excellence. To that end, we
support the Total Force Training Mission as well as all other current and future flying missions at Dav isMonthan. Arizonans are united to ensure America's armed forces, and those of our partner nations, remain a
ready and capable combat fo rce to deter aggression and de fend freedom in thi s turbulent global environment.

Governor

1700 WEST WASHINGTON STREET, PHOENIX, ARIZONA
602-542- 4331 .

FAX 602- 542-7602
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Saguaro National Park
3693 South Old Spanish Trail
Tucson AZ 85730
IN REPLY REFER TO:

L7616

November 20, 2014
TFT EA Comment Submittal
355th Fighter Wing Public Affairs
3405 S Fifth Street
Davis-Monthan AFB, Arizona 85707
To Whom It May Concern,
The U.S. Air Force's proposed Total Force Training program and draft Environmental.
Assessment (EA) have just come to our attention. We appreciate the extended comment period
so that we have the opportunity to comment on this proposed action and EA. Davis-Monthan Air
Force Base (DMAFB) is located about five miles west of Saguaro National Park's (SNP) Rincon
Mountain District (RMD), and about ten miles southeast of its Tucson Mountain District (TMD).
As neighbors ofDMAFB and managers/guardians of unique natural and cultural resources,
recreational opportunities, and designated wilderness, we are very much interested in and
affected by actions on, and originating from the base. We were unable to locate the distribution
list in Appendix A as mentioned on page 1-7 of the EA; however, if we are not already, we
request to be added to your mailing list for future communications.
The pressures exerted on park resources and values from increasing development around the
park include degradation of scenic viewsheds, night-skies, wilderness, soundscapes; and integrity
ofthe native Sonoran desert ecosystem, including wildlife habitat and connections to other
protected natural areas. These potential impacts are direct and indirect, and cumulative. With
each new development or human activity nearby or over the park, we become increasingly
concerned that the resources and values the park was established to protect will become
irreparably compromised. Our concerns regarding the current proposed action are primarily
related to noise and air quality issues.
Aircraft noise can have significant effects on natural resources, particularly wildlife, and on
wilderness values. The noise analyses cited in the EA appear to be limited to the Tucson Basin,
and potential impacts, including cumulative impacts, to wildlife are summarily dismissed (pg 33). It would be useful for the document to identify the areas that would receive increased
overflights, as well as the type of aircraft and elevation at which they would be flying over these
areas.
Potential noise impacts to designated wilderness areas, which surround DMAFB and Tucson,
and include most of the land in both districts of Saguaro National Park, are not specifically
considered either. Table 3-2 does not define the land use categories used or provide local
examples, but indicates that "additional evaluation is warranted" for noise zones over 70 dB for
"recreational activities," which appears to best fit the intent of designated wilderness.

Furthermore, Figure 2-3 in (draft?) Appendix C provides a sound level of 40 dB A for rural
background noise, which would be the closest approximation to that expected for wilderness.
Flight routes and noise contours are depicted only next to the base, though their trajectories
indicate they may fly over or near Saguaro National Park, particularly the Tucson Mountain
District. Since visitors regularly complain to staff about noise from military overflights, we
request designated wilderness be addressed in the EA. Specifically, how the USAF and U.S. Air
National Guard are committed to respecting national park and wilderness values by flying 2,000 '
above ground level as prescribed by the Federal Aviation Administration' s Advisory Circular 9136C, as well as providing a point of contact for reporting violations of these guidelines.
Saguaro National Park is a Class 1 airshed granted special air quality protections under Section
162(a) of the federal Clean Air Act. Per 40 CFR Section 51.307, the operator of any new major
stationary source or major modification located within 100 kilometers of a Class I area is
required to contact the federal land management areas for those areas (i.e., Saguaro National
Park and Coronado National Forest). The air quality analyses in the EA are difficult to interpret,
specifically between standards, and the contributions of various sources. In addition, we believe
the proposed Rosemont Copper Mine in the Santa Rita Mountains should be considered in
section 5.1 .2 as a federal project that could contribute significant cumulative impacts to air
·
quality in the area.
We request to be informed as this process moves forward. Maintaining the integrity ofthe
Sonoran desert, spectacular night sky resources, scenic views, and the iconic vegetation and
wildlife that bring people from all over the world to our community, as residents and visitors, is
integral to maintaining the economic drivers of this area. Saguaro National Park is a major
contributor to these values, and we hope to limit impacts to park resources. Thank you for
considering our comments and concerns. If you have any questions regarding our comments,
please contact Chief of Science and Resource Management, Scott Stonum
(scott stonwn@.nps.gov; 520.733.5170) or Biologist, Natasha Kline (natasha kline@nps.gov;
520.733.5171).
Sincerely,
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United States Air Force
AITN: TFT EA COMMENT Submittal
3551h Fighter Wing Public Affairs
3180 S. First Street, Suite 1062
Davis-Monthan AFB, Arizona 85707
Re: Comment Submittal for Total Force Training Draft Environmental Assessment

The City of Tucson appreciates the opportunity to review the Environmental Assessment
for Davis-Monthan Air Force Base's Total Force Training Mission. Davis-Monthan Air
Force Base (DMAFB) resides within the City's boundaries, and the City continues to
look to DMAFB as a partner in assuring the public health, safety and welfare of our
residents.
In February 2013, Mayor and Council adopted Resolution No. 22006 supporting the
mission and long-term viability of DMAFB. In November 2013, the voters approved
Plan Tucson, the City's General and Sustainability Plan, which recognizes that DMAFB
has been an integral asset and partner to the City. In light of the Mayor and Council
Resolution and Plan Tucson, City staff reviewed the potential impacts related to noise,
air quality, socio-economics, public safety and cultural resources listed in the
Environmental Assessment (EA). Given the two options presented by the United States
Air Force, the City supports the Preferred Alternative of the Total Force Training
Mission for Visiting Units (Operation Snowbird, Multi-Service, and Foreign Military
Sales).
As indicated in the EA, DMAFB will minimize nighttime operations and continue to
take off and land to the southeast, away from heavily-populated areas. The City will
continue to work collaboratively with DMAFB to maintain safety protocols in sensitive
areas. It is expected that the noise areas referenced in the EA will have a minimum
impact on property values.
City zoning regulations from the Unified Development Code (UDC) create the Airport
Environs overlay zone that supports the DMAFB activities. The Airport Environs Zone
(AEZ) was adopted into the UDC on April 16, 1990. The City's Planning and
Development Services Department administers AEZ regulations in the vicinity of
DMAFB. The AEZ establishes a boundary around DMAFB within which land uses
compatible with military flight operations are allowed. Within the AEZ, acoustical
treatment of buildings is required to reduce exposure to high levels of noise generated by
aircraft as well as restricted land uses in defined approach/departure corridors that
reduce the likelihood of accidents in populated areas.
CITY HALL• 255 W. ALAMEDA • P.O. BOX 27210 • TUCSON, AZ 85726-72 10
(520) 791-4204 • FAX (520)791-5198 • TIY (520) 791 -2639
www.cityoftucson.org

November 24,2014
Re: Comment Submittal for Total Force Training Draft Environmental Assessment
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In 2004, the United States Department of Defense completed the Joint Land Use Study
(JLUS) for DMAFB to address noise, land use compatibility, and safety issues related to
airports. The preparation of the JLUS included the Arizona Department of Commerce, as
well as, representatives from the business community, property owners, Pima County,
the City of Tucson, DMAFB, and Tucson International Airport. The JLUS resulted in
the Mayor and Council adopting amendments to the AEZ related to the noise contours,
accident potential zones, and approach-departure corridors for DMAFB. The additional
training and aircraft discussed in the EA can operate within the current framework of the
AEZ and will not have an added impact on the surrounding residential areas.
Additionally, the TFTM will have no adverse impact on historic structures, as indicated
in the EA.

Plan Tucson recognizes that DMAFB continues to be a significant contributor to the
local economy with a workforce of 12,700 military and civilian personnel. Besides being
a regional economic force, DMAFB is a national training and technology center
attracting participants from all over the world. Further, DMAFB is a vital part of
Southern Arizona's emergency services, and a strong supporter of community activities.
Plan Tucson s policies support the base by encouraging compatible land uses around
DMAFB and support military and aviation operations.
The Preferred Alternative in the Environmental Assessment is compatible with the
Mayor and Council Resolution supporting DMAFB, Plan Tucson and the City's AEZ
regulations regarding noise, air quality, socioeconomic, and cultural resources. The City
concurs with the analysis within the EA and supports the Preferred Alternative of the
Total Force Training Mission for Visiting Units to be conducted and implemented at the
Davis-Monthan Air Force Base.

~
Martha M. Durkin,
City Manager

C:

Honorable Mayor and Council Members
Albert Elias, Assistant City Manager
Kelly Gottschalk, Assistant City Manager and Chief Financial Officer
Ernie Duarte, Director of Planning and Development Services
C.H. Huckelberry, Pima County Administrator

Salt River

PIMA-MARICOPA INDIAN COMMUNITY
10005 EAST OSBORN ROAD/SCOTTSDALE, ARIZONA 85256/ PHONE (480) 362-6325

Cultural Preservation Program
December 8, 2014

Kevin Wakefield
US Dept. of the Air Force-355th Civil Engineer Squadron (ACC)
3405 S. Fifth St
Davis-Monthan AFB AZ 85707
RE: SRP-MIC Response to Environmental Assessment Davis-Monthan AFB (DMAFB)
Dear Mr. Wakefield,
The Salt River Pima-Maricopa Indian Community (SRP-MIC) is a federally recognized tribe with
consultation rights under Section 106 of the National Historic Preservation Act (NHPA). This
correspondence is in reference to Environmental Assessment (EA) Davis-Monthan AFB (DMAFB), the
revised draft EA evaluates the visiting Units that train at DMAFB including various units from the
Department of Defense active forces, National Guard Bureau, and Foreign Military Sales units from
foreign partner nations.
The SRP-MIC is in receipt of your consultation request and appreciates the opportunity to comment on
this project. The location of this project area is within the adjudicated ancestral claims area of the Four
Southern Tribes of Arizona (SRP-MIC, Gila River Indian Community, Ak-Chin Indian Community and
the Tohono O’Odham Nation.) The Four Southern Tribes of Arizona (Four Tribes) have an existing
consultation management agreement to address consultation within the adjudicated ancestral claims area
that divides the area into four geographic regions where one of the Four Tribes takes the lead and
provides all Section 106 consultation and all other federal, state, or local statutes as necessary for specific
areas on behalf of all of the Four Southern Tribes of Arizona. The Four Tribes in consensus agreed that
the Tohono O’odham Nation will take the lead in providing comments in for this project.
If construction plans deviate from the planned activities, or if human remains or any type of cultural
resources are observed in the area, stop construction immediately, secure the area, and notify the Tohono
O’odham Nation. Thank you for your patience and consideration in this matter. Please contact me at
480.362.6627 or email Matthew.Garza@srpmic.nsn.gov with additional questions or comments in regard
to this or any other cultural resource issue.

Sincerely,

Matthew Garza
SRP-MIC NAGPRA Coordinator

AK-CHIN INDIAN COMMUNITY
Community Government
42507 W Peters & Nail Road • Maricopa, Arizona 851 38 • Telephone: (520) 568-1000 • Fax: (520) 568-1001

January 7, 2015

Colonel James P. Meger,
Commander
3405 S. Fifth Street
Davis-Monthan AFB, AZ 885707

RE:

Draft Environmental Assessment to evaluate potential impacts of Total Force Training
Mission annual training sorties flown at Davis-Monthan AFM from 1,408 to 2,326.

Dear Colonel Meger:
The Ak-Chin Indian Community in regards to the draft Environmental Assessment to evaluate
potential impacts of Total Force Training Mission annual training sorties flown at Davis-Monthan
AFM from 1,408 to 2,326 will defer comments and questions to the Tohono O'Odham Nation
Tribal Historic Preservation Officer, Mr. Peter Steere.
The O'Odham are one cultural group consisting of four federally recognized tribes (also known as
the Four Southern Tribes of Arizona) - the Ak-Chin Indian Community, Gila River Indian
Community, Salt River Pima-Maricopa Indian Community, and Tohono O'Odham Nation .
However, due to the location of the project will defer to the Tohono O'Odham Nation.
The Ak-Chin Indian Community acknowledges Davis-Monthan Air Force for providing the
information to our community on your project. For further inquiries, please contact Mrs . Caroline
Antone, Manager of Ak-Chin Cultural Resources at 520-568-13 72 or 520-568-1363 . Thank you.

ouis J. Manuel , Jr., Tribal Chairman
Ak-Chin Indian Community

cc: Four Southern Tribes

From:
To:
Cc:
Subject:
Date:
Attachments:

WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS; Chris Ingram
WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE; DEUTSCH, KARL R GS-12 USAF ACC 355 CES/CEIA;
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI
TFT Consultation Follow-up
Wednesday, January 07, 2015 8:35:23 AM
RE Total Force Training Environmental Assessment (EA) Follow-up (2.83 KB).msg

On 6 Jan 2015 follow-up emails were sent tribes we are waiting to receive letters from.
Christopher Coder from the Yavapai-Apache Nation responded stating that they had no comment in the attached
email and to use the email as our documentation.
This leave only the Ak-Chin Indian Community and White Mountain Apache Tribe that still owe us a letter or email
confirmation.   Telephone follow-up will be conducted today.
Still no response from the Pascua Yaqui Tribe. Telephone follow-up will be conducted today.
Still working the meeting with the Tohono O'odham Nation.

Kevin L. Wakefield
Cultural and Natural Resources Manager
355 CES/CEAN
COMM 520-228-4035
DSN 228-4035

From:
To:
Cc:
Subject:
Date:

WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
Chris Ingram; CALDER, DONALD W JR GS-13 USAF HQ ACC A7/A7NS
FLORES, ANGELA R GS-13 USAF ACC 355 CES/CEI; DEUTSCH, KARL R GS-12 USAF ACC 355 CES/CEIA;
WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
FW: Consultation Letter Total Force Training Environmental Assessment
Wednesday, January 28, 2015 2:56:14 PM

Just got this email from the White Mountain Apache Tribe, they are deferring to the Tohono O'odham Nation.
Update: We have received email or hard copy letters from 7 of the 9 Native American Groups, the Pascua Yaqui
Tribe did not respond to any contact, we closed them out on 26 Jan 2015. We are still working consultation with
the Tohono O'odham Nation.

Kevin L. Wakefield
Cultural and Natural Resources Manager
355 CES/CEIE
COMM 520-228-4035
DSN 228-4035

-----Original Message----From: Ramon Riley [mailto:rileyhali41@gmail.com]
Sent: Wednesday, January 28, 2015 1:22 PM
To: WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
Subject: Re: Consultation Letter Total Force Training Environmental Assessment
Mr. Wakefield,
This is to informed you that we are 200 air miles away from the total force training area therefore, as the Cultural
Resource/NAGPRA representative for the White Mountain Apache Tribe I am deferring this to the tribe of that area
which is Tohono O'Odham Nation.
If you have any other questions on this matter, please feel free to contact me at (928)338-4625. I am sorry but I
emailed you back the same day for some reason it did not go through.
Ramon Riley, Cultural Resource/NAGPRA Representative
White Mountain Apache Tribe.
Fort Apache, Arizona
On Wed, Jan 28, 2015 at 12:00 PM, WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
<kevin.wakefield.1@us.af.mil> wrote:

        Hello Mr. Riley, it's been several weeks since we last talk. I have not received your letter stating the White
Mountain Apache Tribe will defer to the Gila River Indian Community for the Total Force Training Environmental
Assessment.
        We would like to close our consultation with the White Mountain Apache Tribe by the end of the week if
possible.
You can forward the letter by email.
Thanks again,

Kevin L. Wakefield
Cultural and Natural Resources Manager
355 CES/CEIE
COMM 520-228-4035
DSN 228-4035
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SAN CARLOS APACHE TRIBE
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Historic Preservation & Archaeology Department
P.O. BoxO
San Carlos Arizona 85550
Tel. (928) 475-5797

Tribal Consultation Response Letter
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Under Section 106 and 110 of the National Historic Preservation Act, we are replying to the above referenced
project. Please see the appropriate marked circle, including the signatures ofVemelda Grant, Tribal Historic
Preservation Officer (THPO), and the concurrence of the Chairman of the San Carlos ~P!J~r~e:
~NO INTEREST/NO FURTHER CONSULTATION
~~(\ t?3(s~~~te)
I have determined that there is not a likelihood of eligible proPethes of religious and cultural
0~)4£>5'f
significance to the San Carlos Apache Tribe in the proposed project area.
CONCURRENCE WITH REPORT FINDINGS & THANK YOU
(st~£ dare)'5
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~REQUEST ADDITIONAL INFORMATION

v:~ ~

tl3/J1.4fs-

(sign & date)
I require additional information in order t? _r>rovide a fin mg of effect for thts p~opo~eq pnaertala:ng, 1.e.
--111/A ·~ a.i-~fi:,_
Project description_ Map_ Photos L Other £?1-fti~

atdi!ff

;I._ NO EFFECT '11~£().5/~date) if \"'. ~'1t ~£!:Jt¥L fii~,~~ ·
I have determined t t there are no properties of religi~a.igni1/Jtff~15tfttes~ Carlos
Apache Tribe that are listed on the National Register within the area of potential effect or that the

proposed project will have no effect on any such properties that may be present. ·

0 NO ADVERSE EFFECT
(sign & date)
Properties of cultural and religious significance within the area of effect have been identified that are
eligible for listing in the National Register for which there would be no adverse effect as a result of the
proposed project.
0 ADVERSE EFFECT
(sign & date)
I have identified properties of cultural and religious significance within the area of potential effect that
are eligible for listing in the National Register. I believe the proposed project would cause an adverse
effect on these properties. Please contact the THPO for further discussion.
STIPULATION: We were taught traditionally not to disturb the natural world in a significant way, and that to
do so may cause harm to oneself or one's family. Apache resources can be best protected by managing the land
to be as natural as it was in pre-1870s settlement times. Please contact the THPO, if there is a change in any
portion of all previously discussed projects. Thank you for contacting the San Carlos Apache Tribe, your effort
is greatly appreciated.

CONCURREN~~Ili#-· L
Terry Rambler, Tribal C amnan
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Date

Ticia Bullion
From:
Sent:
To:
Cc:
Subject:

Peter Steere <Peter.Steere@tonation-nsn.gov>
Monday, March 30, 2015 4:36 PM
WAKEFIELD, KEVIN L GS-09 USAF ACC 355 CES/CEIE
Lanez Valisto
Total Force Training Mission Enivironmental Assessment

MEMORANDUM
DATE:

March 30, 2015

TO:

Kevin Wakefield, Cultural and Natural Resources Manager
Davis‐Monthan Air Force Base
355 CES/CEIE, COMM 520‐228‐4035 DSN 228‐4035
Tucson, Arizona

CC:
Nation

Lanez Valisto, Government Affairs Assistant, Tohono O’odham

FROM:

Peter L. Steere, Tribal Historic Preservation Officer

RE:
Training Sorties

Draft Environmental Assessment for Total Force Training Mission Annual

Flown at David‐Monthan AFB (DMAFB)
_____________________________________________________________________________
_________________________________________
Thank you for consulting with the Tohono O’odham Nation on the Environmental
Assessment Prepared by the United States Air Force
for the Total Force Training Mission.
The Tribal Historic Preservation Office believes that there will be “no adverse effects” on
cultural resources located on the lands of the Tohono O’odham Nation from Total Force
Training Overflights.
The only possible “adverse effects” to on‐the‐ground cultural sites would be if a United
States Air Force plane crashed on the Tohono O’odham Nation. While this is an unlikely
occurrence, it has happened in the past and in one case an on‐the‐ground cultural site was
damaged.

1

In the unlikely event of a United States Air Force plane crash on the Tohono O’odham
Nation, the Tribal Historic Preservation Office should be contacted to evaluate the on‐the
ground crash site to see if any cultural resources were damaged.
It is my understanding that on February 5, 2015, Chairman Ned Norris had a telephone
conversation with Colonel Meger on the United States to discuss overflight issues.

2

