
3.0 AFFECTED ENVIRONMENT

The analysis of environmental conditions is directly related to the expected environmental
consequences of the alternatives. NEPA requires that the analysis address those areas and the
components of the environment with the potential to be affected by the alternatives. Locations
and resources with no potential to be affected need not be analyzed. The public scoping for this
environmental impact analysis process (EIAP) analyzed 12 resources identified as important by
agencies or the public. This chapter discusses all areas and lands that might be affected, as well
as the natural, cultural, and socioeconomic resources they contain or support.

In the environmental analysis process, analysts first identify the resources to be analyzed and then
examine the expected geographic scope of potential impacts, known as Regions of Influence
(ROIs). For the F-22 beddown  the Air Force examined eight resources within two distinct
geographic areas or ROIs:  Nellis  AFB and the NRC. Four resources were either examined on
Nellis  AFB or on the land underlying the NRC. These ROIs  provide borders within which
analysts collected baseline data and conducted analyses.

REGIONS OF INFLUENCE

ROI ONE

ROI One, Nellis  AFB, consists of the base itself and extends to the limits of aircraft approaches
and departures. For one resource, socioeconomics,  ROI One includes a larger area in order to
fully capture the affected environment and because most socioeconomic data are compiIed  at
city- or county wide levels. In ROI One, elements of the Proposed Action potentially affecting
resources include limited ground disturbance f?om  construction and alteration of structures, noise
and safety risks associated with airfield aircraft operations, additional income to the region fkom
increased personnel and construction projects, and construction dust and aircraft emissions. Data
used to identify the conditions within the affected environment for ROI One included existing
reports, studies, maps, plans, and other documents, as well as interviews with knowledgeable
individuals.

ROI Two

ROI Two includes the airspace and lands associated with the air-to-ground traiuing  ranges,
airfields, emitter and instrumentation sites, MOAs,  restricted airspace, and other assets within the
NRC. The NRC represents a separate, far more extensive ROI than ROT One. Within ROI Two,
both current and proposed activities differ substantially from those that could affect the
environment in ROI One. For example, the NRC supports a wide variety of training activities,
including air-to-air combat, weapons delivery, electronic combat, low-altitude navigation, and
large-force exercises involving numerous, diverse aircraft. Due to the differences in the activities
and potential effects within each ROI, the EIS will describe them separately under each resource.

Analysis focused on those resources most likely to be affected by aircraft overflights and
associated noise, since these constitute the primary effects of the proposed F-22 operations.
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Resources such as wildlife, recreation, land use, and traditional American Indian resources
received the greatest attention relative to the potential effects. In contrast, the Proposed Action
would involve minimal ground disturbance as a result of ordnance delivery, since existing targets
on the NAFR will be used. No construction or other ground disturbance would occur. For this
reason, resources such as rare plants, soils, water, hazardous waste, transportation, and
archaeological sites received less detailed description. The types of data sources used to portray
the affected environment in ROI Two matched those used for ROI One.

A small portion of the NRC extends into Utah. This portion of the NRC was not included in the
analysis process because it is rarely used by military aircraft, supersonic speeds are not authorized
in this area, and the Proposed Action would not change either the frequency or type of use. N o
change to airspace use, noise, safety, or other possible effects from the Proposed Action would
occur in this  area.

Table 3.0-l presents information on the specific definition of the locations used to identify the
affected environment within both ROIs  for each resource. Because the nature of potential effects
could vary among the resources, the affected environment tends to differ from resource to
resource.
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Table 3.0-l. Region of Influence by Resource

Resource ROI One: Neil&  A.FB ROI Two: NRC

Airspace Approach and departure routes; NRC
airfield environment

Noise and Land Use

Air Quality

Nellis AFB; approach and NRC at sensitive resource
departure routes; Nellis Al33 and locations; towns; Special Use
areas with > 65 DNL contour Land Management Areas

Nellis AFB; Las Vegas Valley; NRC; target areas
Clark County

Safety Nellis AFB; approach and
departure routes; airfield
environment; munitions

NRC; target areas .

Hazardous Material and Waste Nellis AFB; munitions and
maintenance areas

Not applicable

Earth and Water Nellis AFB; ground disturbance
areas; associated water supply
and wastewater processing
locations

Not applicable

Biological Nellis AFB, ground disturbance NRC target areas; habitat for
areas (vegetation, wetlands, and noise-sensitive wildlife; flare and
wildlife); approach and departure chaff use areas
routes (wildlife)

Cultural Nellis AFB ground disturbance
areas, approach and departure
routes

NRC target areas; noise-sensitive
cultnral  resources

Transportation On-base transportation routes and Not applicable
main arterials

Recreational/Visual

Socioeconomics

Environmental Justice

Neilis AFB and major recreation NRC; noise-sensitive recreation
sites within approach and areas, Special Use Land
departure routes Management Areas

Las Vegas, Clark County Not applicable

Las Vegas, Clark County NRC
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3 .1  AIRSPACE

The safe, orderly, and compatible use of the nation’s airspace is made possible through a system
of flight rules and regulations, airspace management actions, and air traffic control procedures
just as use of the nation’s highway system is governed by traffic laws and rules for operating
vehicles, The national airspace system is designed and managed to protect aircraft operations
around most airports and along air traffk  routes connecting these airports, as well as within
special areas where activities such as military flight training are conducted. The FAA has the
overall responsibility for managing the airspace system and accomplishes this through close
coordination with state aviation and airport planners, military airspace managers, and other
entities.

This section describes how the airspace, flight routes, and operating procedures have been
designed to accommodate both military training and civil aircraft operations in the ROIs
encompassing Nellis  AEB  and the NRC. Discussions of the NRC include the restricted areas and
Military Operations Areas (MOAs)  supporting NAFR. Information was obtained from current
aeronautical maps, flight information publications, Nelhs AFB documents, and contacts with Air
Force and FAA airspace and air traffic control management personnel.

3 .1 .1  Nellis AF’B

Nellis  AFB is one of the few military airfields located within the type of airspace (Class B)
established around the nation’s busiest airports. The outer lateral boundaries of this airspace are
shown in Figure 2.2-2. Class B airspace requires all aircraft operating within the lateral and
vertical limits of this area to be in communications with and under the positive control of an air
traffic control facility to maximize the safe, orderly flow of all aircraft operating within this
congested area. Designation of Class B airspace for the Las Vegas area was based on the high
density aircraft operations conducted regularly at both Nellis  AFB and McCarran  International
Airport and operations at the other airports in the area. In total, over a half million cumulative
takeoffs and landings are conducted yearly at Nellis  AFB and McCarran.

Departure and arrival flight routes established for each runway direction at Nellis  AFB segregate
base flight operations from civil air traffic at other local airports and standardize the flow of
military flights between the base and the NRC. Two parallel runways (2W3R  and 2IIU3L)  are
oriented in a northeast-southwest direction (Figure 3. l-l). In general, the flight routes follow
both a north-south flow through the YSally”  Corridor portion of the MOA for flights
entering/exiting the eastern portion of the NRC. East-west flow (paraIleling highway 95) is used
for entering and exiting western portions of the NRC airspace. These routes contain specific
directional and altitude requirements and advisory information that separate inbound/outbound
aircraft while minimizing noise impacts on populated areas and maintaining safety buffers from
the North Las Vegas Airport and its training area. Departing aircraft expedite their turns and
climbs after takeoff to abate noise and to avoid populated areas around the base.
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LEGEND

~~~~~~wwwt~ Common Arrival/Departure  Routes

Nellis  AFB

Figure 3.1-1. Nellis AFB Arrival and Departure Areas
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Factors such as local wind and weather conditions, noise abatement, mission requirements, and
emergency-conditions are considered for runway selection. Normal weekday daytime operations
consist of aircraft departing to the southwest and making immediate right turns to the north or
northwest.

Night operations normally depart to the northeast (runway 3) to further abate aircraft noise.
Arrivals follow the same flows inbound to Nellis  AFB and are funneled by air traffic control to a
point 5 to 10 miles northeast of the base where they proceed straight inbound for landing on
runway 2 1. Refer to Figure 2.2-2, which depicts those primary routes most commonly flown
between Nelis AFB and the NRC.

A summary of yearly Nellis  AFB airfield traffic counts since 1987 indicates that annual airfield
operations have varied between 6 1,000 and 18  1,000 take-offs and landings (Air Force 1997d).
There were over 68,000 aircraft operations (takeoffs and landings) at Nellis  AFB in Fiscal Year
1997. The majority of these operations include NRC arrivals and departures. Of that majority,
about 70 percent enter and exit the NRC through the Sally Corridor.

3.12 Nellis Range Complex

The NRC consists of the Desert and Reveille MOAs  and five restricted areas: R-4806 (E & W),
R-4807 (A & B), and R-4809 as described in section 2.2. Approximately 70 percent of the NRC
has been assessed and approved for tactical maneuvers at supersonic speeds. The areas shown in
Figure 2.2-7 that are authorized for supersonic flight provide protection for noise-sensitive
locations beneath the NRC.

Low-altitude avoidance and noise-sensitive areas are identified in NAER  flight instructions for
various locations within and adjacent to NRC and FAA rules state that all aircraft must avoid
persons, vehicles, and structures by 500 feet. Military pilots are instructed to avoid these
locations by horizontal and vertical distances to enhance flight safety, noise abatement, and
environmental sensitivity.

RESTRICTED AIRSPACE: Federal aviation regulations define a restricted area as airspace within
which flight by non-participating aircrafi,  while not wholly prohibited, is subject to restriction.
Restricted areas are primarily established to contain hazardous activities and exclude any
nonparticipating military or civil aircraft from entry when these activities are being conducted.
Restricted Areas R-4806EAV  and R-4807A/B  are delegated by the FAA to Nellis  AFB for
military operations; R-4808N  and R-4809 are delegated to the DOE  for those operations
supporting Nevada Test Site (NTS)  activities, but portions of these restricted areas are jointly
used by both the DOE and Nellis  AFB;  and R-4808s  is used jointly by Nellis  AFB and the FAA
at or above 28,000 feet MSL for overflights.

R-4806W is subdivided and used for conventional bombing and gunnery testing and training.
Lands beneath R-4806E do not contain any targets. Except for the extreme northern portion of
these restricted areas, all of R-4806EAV  is within the Desert National Wildlife Range (DNWR).
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Aircraft operate within the DNWR in accordance with a Letter of Agreement between the Air
Force and the U.S. Fish and Wildlife Service (USFWS). R-4807A is subdivided into several
subsections that contain an electronic battlefield with numerous simulated tactical targets such as
tank convoys, munitions storage and sites, regimental/battery, air defense artillery units, and
others. R-4807B is used for overflights of a land area (Pahute  Mesa) used by the DOE  as an
annex to the NTS. Portions of R-4809 are used jointly by the DOE and the Air Force. R-4809 is
normally used by NRC aircraft in conjunction with other R-4807 subdivisions. The Tonopah
Test Range Airtield,  located beneath R-4809, can be used as a divert base for m-flight
emergencies and other nonroutine operations. R-4809 also includes an electronic combat range
subdivision.

MO&: A MOA separates and segregates certain nonhazardous military activities Tom
instrument flight rules aircraft and identifies for visual flight rules aircraft where these activities
are conducted. Visual flight rules pilots fly using visual cues along their desired route, as long as
appropriate visibility conditions exist. Instrumental flight rules pilots undergo much more
training and operate under greater restrictions.

The Desert and Reveille MOAs  are used for air-to-air intercept training and abrupt maneuvers
that may involve supersonic flight at and above 5,000 feet AGL. The base altitude of these
MOAs  is 100 feet AGL. Since a MOA, by deftition, only extends up to, but does not include,
18,000 feet MSL, Air Traffic Control Assigned Airspace (ATCAA.) is provided by the FAA as
needed to extend training airspace to higher altitudes in accordance with a Letter of Agreement
with Nellis  AFB.

The Desert MOAIATCAA  comprises the eastern half of NRC and is divided into three
subdivisions (Caliente, Coyote, and Elgin). These are used individually or in combination for
air-to-air training. The Sally Corridor portion of the MOA is the primary transition route
between Nellis  AFB and most portions of the NRC. The Reveille MOA/ATCAA  is located in
the northern portion of the NRC. This airspace is normally controlled by the FAA Salt Lake Air
Route Traffic  Control Center when not activated for NRC use.

Since MOA operations are considered nonhazardous, visual flight rules pilots may fly through a
MOA when it is in use while exercising see-and-avoid clearance precautions. Military pilots are
also aware of other aircraft during their maneuvers, both visually and through use of cockpit
radar displays, to identify and remain well clear of nonparticipating air traffic that may be
operating in the MOA. Depending upon terrain and an aircrafi’s  position and use of transponder
equipment (electronic beacon), aircraft radar displays are capable of detecting aircraft, including
smaller general aviation aircraft, within 100 miles. Visual fright  rules pilots can obtain MOA
use status and radar traffic advisories from Nellis  AFB air traffic control while operating through
this airspace.

CIVZLANDCOMMERCZALAVIATIONA~R.SPACEUSE:  SeveralFederal Airways andJetRoutesflown
by instrument flight rules aircraft border the NRC airspace and provide nearly direct routing
between key airports in the West and Midwest. When air traffic control routes this traffic

.
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through NRC airspace, separation is provided from all military operations. The few public
airports or airfields located adjacent to or beneath portions of the NRC airspace are shown in
Figure 3.1-2. With the exception of Tonopah, none of the airfields shown have over 1,000
aircraft operations a year (Nevada Department of Transportation 1995). General aviation
airports within the state provide convenient air transportation access to many areas that depend
heavily on this service, even though their based aircraft and operational activities are low in the
rural airports (Nevada Department of Transportation 1995).

Commercial aircraft activity in Nevada has increased considerably and is expected to grow over
the next 20 years. Most of this present and anticipated growth is at the Las Vegas and Reno
airports. Commercial operations are expected to increase 54 percent. General aviation activity
is expected to grow by about 17 percent by 2015 (Nevada Department of Transportation 1995).

Visual flight rules aircraft operating between any of the airports in the Las Vegas area and other
airports or airfields adjacent to the NRC airspace must either remain clear of restricted airspace
or may fly through the Desert and Reveille MOAs. Nellis  AFB operations/airspace
representatives provide periodic briefmgs  to civil aviation pilots in the area on the types and
locations of all military aircraft operations out of Nellis  AFB as part of the ongoing Midair
Collision Avoidance Program.

The USFWS conducts periodic flights in the Desert National Wildlife Refuge for aerial census
and tracking of bighorn sheep and maintenance of water facilities. These flights, occurring
during the spring and fall about three to five times a year, are coordinated through the Nellis
AFB range control and scheduling functions (personal communication, Ken Voget 1997).
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Figure 3.1-2. Nellis Range Complex Airspace, Regional Airfields, Federal Airways, and Jet Routes
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3.2 NOISE AND LAND USE

The effect of aircraft noise from the F-22 beddown  was-the most common public concern
expressed during the scoping period. Concerns regarding aircraft noise related to certain potential
impacts such as hearing loss, non-auditory health effects, annoyance, speech and sleep
interference, and effects on domestic animals and wildlife, structures, terrain and historical and
archaeological sites. Noise levels from aircraft in residential areas near Nellis  AFB  and the
occurrence of sonic booms in the NRC were also common concerns. Noise and land use are
discussed together in this section for the following reasons:

l Noise from aircraft operations represents the primary potential source of effects on land
use; and

l Knowledge of noise conditions often provides cities and other agencies with a way to
evaluate and guide land use policies.

Noise is often defined as any sound that is undesirable because it interferes with communication,
is intense enough to damage hearing, diminishes the quality of the environment, or is otherwise
annoying. Response to noise .varies  by the type and characteristics of the noise source, distance
from the source, receptor sensitivity, and time of day. Noise may be intermittent or continuous,
steady or impulsive, and it may be generated by stationary or mobile sources. Although aircraft
are not the only source of noise in any area, they are readily identifiable to those affected by their
noise emissions and are routinely singled out for special attention and criticism.

There are two kinds of noise discussed in this EIS. The fust  and most familiar kind is
conventional subsonic noise as generated by an aircrafi’s  engines and airframe. This kind is heard
while an aircraft is within some distance of a receptor. The second type of noise is supersonic.
Sonic booms are brief, impulsive sounds, generated by the aircraft when it flies faster than sound.
Supersonic flight by many different types of aircraft occurs regularly within approved NRC
airspace.

Assessment of subsonic and supersonic aircraft noise requires a general understanding of the
measurement and effects of these two kinds of noise. Appendix D contains additional discussion
of noise, the quantities used to describe it, and its effects. That appendix may be referred to for
explanations of concepts that are briefly defined in this section.

Noise is represented by a variety of quantities, or “metrics.” Each noise metric was developed to
account for the type of noise and the nature of what may be exposed to the noise (i.e., receptor).
Human hearing is more sensitive to medium and high frequencies than to low and very high
frequencies, so it is common to use “A-weighted” metrics, which account for this sensitivity.
Impact of impulsive supersonic noise depends on factors other than human hearing. It is often
quantified by “C-weighted” metrics, which are flat over a broad frequency range.

Different time periods also play a role with regard to noise. People hear a sound such as an
aircraft flyover, at a given time, so they think the noise level is instantaneous. However, the
effects of noise over a period of time depend on the total noise exposure over extended periods,
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so “cumulative” noise metrics are used to assess the impact of ongoing activities such as those
that occurat  Nellis  AFB and on the NRC.

Within this EIS, noise is described by the sound level Q,  the Sound Exposure Level (SEL), Day-
Night Average Sound Level (DNL), and Onset-Rate Adjusted Monthly Day-Night Average
Sound Level (Lk). A-weighted levels are used for subsonic aircraft noise, and C-weighted
levels are used for sonic booms and other impulsive noises. A “C” is included in the symbol to
denote when C-weighting is used. Each of these metrics is summarized below and discussed in
detail in Appendix D.

l Sound Level Q is the amplitude (level) of the sound that occurs at any given time.
When an aircraft flies by, the level changes continuously, starting at the ambient
(background) level, increasing to a maximum as the aircraft passes closest to the receptor,
and then decreasing to ambient as the aircraft flies into the distance. Sound levels are on
a logarithmic decibel scale; a sound level that is 10 decibels (dB)  louder than another will
be perceived as twice as loud. Figure 3.2-l depicts sound levels for common activities
and noise sources.

l Sound Exposure Level (SEL) accounts for both the maximum sound level and the length
of time a sound lasts. SEL does not directly represent the sound level heard at any given
time. Rather, it provides a measure of the total sound exposure for an entire event.

l Day-Night Average Sound Level (DNL)  is a noise metric combining the levels and
durations of noise events and the number of events over an extended time period. It is a
cumulative average computed over a given time period like a year to represent total noise
exposure. DNL also accounts for more intrusive night time noise, adding a 10 dB  penalty
for sounds after 10:00 P.M. and before 7:00 A.M. DNL is the appropriate measure to
account for total noise exposure around airfields such as Nellis  AFB.

l Onset-Rate Adjusted Monthly Day-Night Average Sound Level (L-)  is the measure
used for subsonic aircraft noise in military airspace such as the NRC. This metric
accounts for the fact that when military aircraft fly low and fast, the sound can rise from
ambient to its maximum very quickly. Known as an onset-rate, this effect can make
noise seem louder than its actual level. Penalties of up to 11 dl3 are added to account for
this onset-rate.

l C-Weighted Day-Night Sound Level (CDN’L) is day-night sound levels computed for
areas subject to sonic booms, such as portions of the.NRC.  These areas are also
subjected to subsonic noise assessed according to L&.

Land use generally refers to human modification of the land, often for residential or economic
purposes. It also refers to use of land for preservation or protection of natural resources such as
wildlife habitat, vegetation, or unique features. Human land uses include residential, commercial,
industrial, agricultural, or recreational uses; natural features are protected under designations such
as national parks, national forests, wilderness areas, or other designated areas. The attributes of
land use include general land use and ownership, land management plans, and special land-use
management areas. Land ownership is a categorization of land according to type of owner; the
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Figure 3.2-l . Typical Noise Levels of Common Sounds
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major land ownership categories include federal, state, and private. Federal lands within the
ROIs  for this EIS are further designated by who manages them: BLM, USFS, USFWS, DOE, and
DOD. Land uses are frequently regulated by management plans, policies, ordinances, and
regulations that determine the types of uses that are allowable or protect specially designated or
environmentally sensitive uses. Special land-use management areas are identified by agencies as
being worthy of more rigorous management.

Noise and land use have two ROIs,  consisting of Nellis  AFB and the NRC. The ROI for Nellis
AFB extends to the area outside the base that is affected by noise from aircraft operations,
whereas the ROI for the NRC extends only to the boundary of the NRC.

3.2.1 Nellis AFB

NOISE MODELING: Nellis  AFB has supported operations of nearly every type of aircraft in the
DOD  inventory. It has served as a home station for a variety of attack and fighter aircraft as well
as helicopters. The base has also supported a wide range of transient aircraft participating in
major exercises in the NRC. Through its more than 58 years of operation, the mix of based and
transient aircrafi using Nellis  AFB has varied, and the shape and extent of areas affected by noise
has varied accordingly. Published studies (Air Force 198 1, 1992a)  have characterized the noise
conditions for the base and surrounding area in 198 1 and 1992.

To define baseline noise conditions, a 1997 noise study for Nellis  AEB  was updated to reflect the
current aircraft mix and use patterns. This study included 80 airfield operations by based aircraft
and 250 airfield operations by transient aircraft as an avera& busy day. The 1981 and 1992
studies modeled 460 and 6 14 airfield operations, respectively.

Each of these studies expressed noise levels (in DNL) as contours that were developed using the
following data: aircraft types, runway utilization patterns, engine power settings, altitude profiles,
flight track locations, airspeed, number of operations per flight track, engine maintenance, and
time of day (personal communication, L. DeVine  1998). These studies were based on an average
busy day which represents airfield activity during a 24-hour period when the airfield is in full
operation. The advantage of the “average busy day” approach is that it is unaffected by daily,
monthly, and yearly fluctuations in the tempo (rate) of use by individual aircraft at the base.

All of these studies employed the same fundamental computer-aided modeling approach,
although the sophistication of noise modeling has increased over the time span of these studies.
The 1992 and baseline studies employed the NOISEMAP  model (Versions 6.0 and 6.5,
respectively). The 198 1 study used an earlier version of the NOISEMAP  model.

Describing the 1981 and 1992 studies helps to provide an understanding of the history and range
of aircraft noise around Nellis AFB. These studies, as outlined below, establish that while noise
conditions have varied through time, higher noise levels than under baseline conditions have
affected larger areas.

NOISE ENVIRONMENT: Noise conditions around Nellis  AFB have been similar for about the last
twenty years, although the size and shape of the area affected have varied. Noise studies

3.24 3.0 Affected Environment: Noise and Land USe

R



F-22 Force Development Evaluation and Weapons School Beddown,  Nell& AFT

completed under the Air Installation Compatible Use Zone (AICUZ) program from 198 1 (see
Appendix D, Figure D-5) and 1992 (see Appendix D, Figure D-6) show that noise levels above
65 DNL affected larger areas than those exposed under baseline conditions (Table 3.2-l). In
198 1, noise levels of 6.5 DNL or greater affected almost 7,000 acres more than under baseline
conditions. Much of this additional acreage lay southwest and northwest of the base. Since 1981,
the overall area affected by aircraft noise has decreased. Noise levels greater than 65 DNL in
1992 affected almost 5,000 acres less than in 198 1, and baseline conditions affect about 1,qOO
acres less than in 1992. The majority of the area affected in 1992 extended from the southwest
comer of the base, forming a long curving “tail” to the west and northwest. Under baseline
conditions, the majority of the affected area lies northeast of the base (Figure 3.2-2). Comparison
of 1992 conditions to baseline conditions (Figure 3.2-3) shows a shift in the locations affected by
aircraft noise from developed areas southwest and west of the base to open lands northeast of the
base.

Table 3.2-l. Acreage under Noise Contours in the Vicinity of Nellis  AFB

Noise Contour (DNL) 65-  70 70-  75 75-80 80-85 TOTAL

198 1 Acreage’ 11,736 5,766 2,587 1,290 21,379

1992 Acreage’ 9,217 4,309 1,613 494 15,633

Baseline Acreage” * 9,62  1 3,400 1,082 4113 14,5 14
1. Nellis  AFB acreage not included
2 . Baseline acreage based on update of 1997 noise study
3. Baseline at SO-85 DNL:acreage 391

>85 DNL: 20

Differences in the number of aircrafi operations ii-om year to year account for much of the
variation in noise conditions from 198 1 to the present. For example, aircrafi  operations have
varied from 6 1,000 to 18 1,000 since 1987. Baseline operations total 68,000 annually, which is at
the low end of the range. Since many factors (number of exercises, funding, overseas
deployments) can affect yearly numbers of aircraft operations, noise conditions and the area
affected by noise can be expected to continue to vary.

ON-BASE LAND USE: Land uses on Nellis  AFB are detailed in the Nellis  Air Force Base
Comprehensive Plan (Air Force 199 1); the following summarizes those uses. Nellis  AFB,
located in southern Nevada, is about 8 miles northeast of Las Vegas in Clark County and
composed of 11,370 acres (refer to Figure 1. l- 1). The 18 square miles of land associated with
Nellis  AFB are divided into three areas: Area I, the Main Base; Area II, the Munitions Storage
Area; and Area III,  which include Manch Manor housing and an industrial area (refer to
Figure 2.2-  1).

Area I is located east of Las Vegas Boulevard (Highway 604) and contains 5.4 square miles, 30
percent of the total base land area. Area I contains the greatest variety of land use activities,
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including runways, industrial facilities, housing areas, and most of the base’s administrative,
training, and support facilities. There are more than 2,000 buildings with about 1,200 family
housing units (enlisted and officers), dormitories, and billeting facilities.

Area II is located northeast of the Main Base and includes the munitions storage area and
associated facilities. This area is 10.6 square miles, or 59 percent of the total base land area. The
majority of Area II is set aside for safety zones, open space, and industrial use. There is also a
minor allocation of land and facilities to administrative and commercial uses, dormitories, and
outdoor recreation.

West of Highway 604 is Area III, containing 1.9 square miles, or 11 percent, of the total base land
area. Land use at Area III consists of housing, recreational facilities, and some light industrial
areas, interspersed with considerable open space.

Open space accounts for about 60 percent of all Nellis  AFB land; however, a great deal of this is
mandatory open space to provide safety zones around munitions storage or similar facilities. Of
the total open space, 75 percent is located in Area II. Most of this land is unavailable for future
development because it is mandatory open space for explosive safety zones and clear zones.
When munitions storage and directly associated facilities and safety zones are combined,
munitions operations account for approximately half of the total Nellis  AFB land area.

Another land use on and around Nellis AFB is designed to minimize the effects of a potential
aircraft accident. Clear, safety, and accident potential zones have been established around the
airfield. The safety zones occur both on the base and extend to off-base lands not owned by DOD.
Within clear and safety zones, construction is either prohibited (clear zone) or limited in terms of
placement and height (safety zone).

A cIear  zone and two accident potential zones (APZ) define three geographic areas around the
airfield where historic Air Force data regarding aircraft mishaps have shown most aircraft
accidents occur. The clear zones and APZs  are associated with the ends of the runways at Nellis
AFB  (Figure 3.2-4). The southwest clear zone lies within Nellis  AFB, but the northeast clear
zone extends beyond the boundaries of Nellis  AFB to include 8 acres of open land. Nellis  AFB
officials are negotiating to ensure that incompatible land uses do not occur in this area.

APZ I is an area beyond the clear zone that has a significant potential for accidents, although less
than for the clear zone. DOD  recommends that land uses in this zone be limited to light industrial,
manufacturing, transportation, communications utilities, wholesale trade, open space, and
agricultural uses. Uses that concentrate people in small areas are not considered acceptable.

APZ II, which has the lowest potential of the designated zones for aircraft accidents, extends
beyond APZ I. Recommended land uses within ARZ  II include all of those considered
compatible with A.PZ  I, as well as low-density residential, service, and retail trade. Uses that
concentrate high densities of people in small areas are not considered appropriate.
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Current noise levels of 65 DNL to greater than 85 DNL affect the base, with the highest noise
levels on and around the runway and flightline. All of Area I underlies noise contours of 65 DNL
or greater, whereas large portions of Areas II and III lie outside the 65 DNL contours.

OFF-BASE LAND USE: Population growth and accompanying residential, industrial, and
commercial development has been the norm for the area around Nellis  AFB for more than 20
years. Clark County and the unincorporated communities of North Las Vegas and Sunrise Manor
(Figure 3.2-5),  surround the base. The Air Force has provided recommendations regarding land
uses compatible with aircraft accident hazards and noise exposure through the AICUZ program in
the 198  1 and 1992 studies mentioned above. In these studies, the Air Force identified areas
around the base with incompatible development and presented suggestions for preventing future
incompatible land uses.

The general pattern of land use in the vicinity of Nellis  AFB has been consistent since the 1980s.
Most of the development has occurred south  and west toward the Las Vegas urban area and in the
communities of Sunrise Manor and North Las Vegas. To the north and east, most of the land is
open range and mountain areas. Urban uses (e.g., fuel storage, race track) exist along Las Vegas
Boulevard in the area west of the golf course. To the south, land use is characterized by vacant
strip commercial parcels, mobile homes, single family homes, and industry. To the west, uses are
strip commercial, residential, and industrial. There is also a large amount of vacant, undeveloped
land. Land ownership for the area outside Nellis AFB encompassed by baseline noise levels 65
DNL or greater contains 57 percent (about 8,200 acres) privately owned land. This land lies
primarily to the southwest and west of Nellis  AFB. The remaining 43 percent of the land (about
6,300 acres) consists of federal land managed by the BLM and located northeast of the base. This
land includes no development.

L

Land Use Regulations and Baseline Conditions: The City of North Las Vegas Comprehensive
Plan (City of North Las Vegas 1999),  the Clark County Comprehensive Plan and Component
Plan Updates (Clark County 1983),  and the Sunrise Manor Land Use and Development Guide
(Clark County 1996c) provide direction for off-base land use decisions in the vicinity of Nellis
AFB. Clark County has also established ordinances regulating development in the vicinity of
Nellis  AFB. The ordinances or regulations, as enacted in 1996, define compatible land uses
relative to the clear zones, APZs,  and noise levels. Compatibility requirements in the regulations
directly correspond to the noise contours and zones defined in Nellis  AFB’s  1992 AICUZ study
(Figure 3.2-6). For example, the area associated with Clark County’s A-E65 compatibility
requirements matches the 65 to 70 DNL contour derived in the 1992 study. Table 3.2-2 describes I
the compatible land uses within these zones. In general, the regulations prohibit development
within clear zones (A-E RPZ) and discourage anything other than low-density commercial,
industrial, and open/public development in APZ I and APZ II. The regulations are also designed m

to restrict residential land use to low-density developments with noise attenuation (i.e.,
construction features to reduce noise) in zones A-ESO,  A-E75, and A-E70. In zone A-E65, higher
density residential development is permitted with noise attenuation. Compatible land uses for gsi

specific noise levels adopted by Clark County are similar to 1991 HUD guidelines (Table 3.2-3).

C
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Table 3.2-2. Clark County Land-Use Compatibility in the Airport Environs

Land Use A-E65 A-E70 A-E75 A-E80 A-E RPZ APZI APZII

Commercial Yes Yes’ Yes’ Yes’ N o N o Yes3

Industrial Yes Yes Yes’ Yes5 N o Yes3 Yes3

Open/Public’ Yes Yes Yes’ No’ No’ Yes Yes

Recreational Yes Yes No6 No6 No2 N o Yes3

Residential Yes’ No4 No4 No4 N o N o No4
Notes: 1. Open land acceptable

2 . Golf courses; driving ranges acceptable
3.  Low densi ty/ intensi ty  only
4 . Fewer than 2 single family units per acre acceptable
5 . With noise attenuation features
6. Indoor recreation with noise attenuation acceptable
7 . Public consists of utility corridors and sites, transportation rights-of-way, railroad corridors

Land uses inconsistent with Clark County’s regulations currently occur within the area
surrounding Nellis  AFB (Table 3.2-4). Under these regulations, residential land uses are
generally restricted in zones A-E70 through A-E80, yet these zones contain over 700 acres of
residential development. While the regulations do permit low density (two single family units per
acre) in these zones, actual densities exceed this limit in many locations southwest and west of
the base. Zone A-E65 also includes more than 1,300 acres of residential development.
Regulations permit such development in this zone as long as the dwellings have noise attenuation
features. Standard construction practices for housing units such as these provide 20 dB  of noise
attenuation and meet Clark County Regulations.

CEI
More than 30 acres of recreational land uses within zones A-E75 and A-E80 are also inconsistent
with existing regulations. These outdoor facilities (e.g., parks) do not meet the standards for
acceptability under the regulations. Other land uses, including commercial, industrial, and
open/public, are consistent with Clark County compatibility regulations.
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Table 3.2-3. Recommended Land Use for DNL-Based Noise Zones
I I

L A N D  U S E  C A T E G O R Y

School Classmoms.
Libraries, Churches

Hospitals, Nursing Homes

borhood Parks

Commercial -Wholesale.
Some Retails, Industrial,

Manufacturing, Communication

IAnimal  Breeding

Agricultural (Except
Livestock), Mining, Fishing

Utilities

K E Y

A c c e p t a b l e

~1

Acceptable

Normally

Unacceptable

F

Unacceptable

Public Right-of-Way

Extensive Natural

Recreation Areas

c
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Table 3.24 Land Use within Clark County Zones
around Nellis  AFB (in acres)

LAND USE ZONES

Land Use Category A-E65 A-E70 A-E75 A-E80’ Total Acres Total (%i)
Commercial 643 7 0 1 9 9 3 0 1 , 4 7 3 9
Industrial 1 3 7 207 3 4 5 7 4 3 5 3
Open/Public 7,087 2,969 1 , 2 1 9 320 11,595 7 4
Recreational 8 2 9 162 1g2 7 2 <l
Residential 1 ,3423 4032 2452 682 2,058 1 3
TOTAL 9,617 4,309 1 , 6 1 3 4 9 4 15,633 1 0 0

’ Includes areas with noise levels above 80 DNL
’ Potentially incompatible with Clark County land use regulations; refer to Table 3.2-3
’ Housing must include noise attenuation features

Areas affected by actual baseline noise levels of 65 DNL or greater (Figures 3.2-7 and 3.2-8)
include about 1,000 acres less than the area covered by noise zones associated with Clark County
regulations (Table 3.2-5; compare to Table 3.2-4). Most (84 percent) of the affected area consists
of open lands.

Table 3.2-5. Land Use under Baseline Noise Levels
around Nellis  AFB (in acres)

BASELINE NOISE CONTOURS (DNL)

Land Use Category 65-  70 70-  7.5 7.5-80 80-85 >85 Total Acres Total (%j)
Commercial 304 6 4 5 2 9 0 0 0 1,239 8
Industrial 1 0 8 1 0 0 1 8 0 0 2 2 6 2
Open/Public 8,471 2,572 749 3 9 1 2 0 12,204 8 4
Recreational 3 9 15 4 0 0 5 8 <l
Residential 699 6 8 2 1 0 0 788 6
TOTAL 9,621 3,400 1,082 3 9 1 2 0 14,5  14 1 0 0
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Figure 3.2-7. Land Use and Baseline Noise Levels - Sunrise Manor and North Las Vegas
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In addition, the area affected by baseline noise levels extends further to the northeast than Clark
County’s zones. This area encompasses open, undeveloped lands managed by the BLM.
Southwest and west of Nellis  AFB, the affected area includes less total lands, as well as less
residential and recreational lands, than are within the Clark County zones. About 90 acres of
residential development underlay baseline noise levels of 70 to 80 DNL, while more than 700
acres of such development occurs within equivalent zones established by Clark County. Overall,
approximately 1,300 fewer acres of residential development underlie noise levels of 65 DNL or
greater than are included within the county noise zones. Fifty-eight acres of recreational land use
are affected by a baseline noise level of 65 DNL or greater as compared to 72 acres within the
county noise zones.

Off-base portions of the APZs  also include land uses inconsistent with Clark County’s 1996
regulations. Over 300 acres of residential development lies within the APZs  (Table 3.2-6) of
which 65 acres are contained within APZ II. Such development is prohibited without exception
according to the county regulations. The remainder of the area within the APZs  consists of a
mixture of all other land-use types. All but 8 acres of the clear zone are located on base. Since
these acres comprise open lands, they are consistent with land use policies.

Table 3.2-6. Land Use within Clear Zones and Accident Potential Zones (in acres) i
EXISTING LAND USE (ACRES)

Land- Use Categoqv’ Clear Zone

Commercial 0
AP.21 APZ N

9 2 1 6 0
Industrial

I I

0 3 0 9 1

On Base 5 3 8 2 5 2 2 7 1

Open/Public 8 5 5 9 1,127
Recreational 0 1 9 4
Residential 0 6 5 236 F

, 1 1

TOTAL 5 4 6 1,017 1,889

’ Refer to Table 3.2-3 for regulated off-base land uses

Aficted Population and Annoyance: Past and ongoing development has led to higher residential
housing densities around Nellis  AFB than anticipated in the 1996 Clark County regulations. The
area regulated by Clark County for noise levels of 65 DNL or greater (A-E65 through A-E80;
refer to Appendix D, Figure D-6) contains approximately 45,000 people (Table 3.2-7). In
contrast, the area affected by actual baseline noise levels of 65 DNL or greater includes about half
as many people (i.e., 23,000). All of these people currently reside in locations zoned for the
current or greater noise levels and have been exposed to the similar or higher noise levels since at
least 1981.
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Table 3.2-7. Affected Population and Annoyance Estimates around Nellis  AF’B
. Population Aflected  I

Within Under Percentage of Number of People
Clark Baseline People Potentially Highly

County Noise Potentially Annoyed Under Baseline
Noise Level (DNL) Zones Contours Highly Annoyed 2 Noise Contours

65-70 26,005 21,276 12 2,553

70-75 11,482 1,404 22 309

75-80 6,357 121 37 45

80-85 764 0 54 0

>85 0 0 70 0

TOTAL 44,608 22,80 1 2,907
1. Nellis  AFB population excluded; estimated from I998 count of housing units multiplied by 3.02 people per unit

(regional average)
2 . Percent reflects low end of noise level range

To determine the potential effects of aircraft noise on underlying populations, a measure of
annoyance is used. Annoyance is based on perception. Studies of community annoyance to
numerous types of environmental noise show that DNL level correlates with the effect noise has
on people. Schultz (1978) and Finegold  and others (1994) show a consistent relationship between
noise levels and human annoyance (Figure 3.2-9). The most updated form of the noise-
annoyance relationship (Finegold et al. 1994) is preferred over the original (Schultz 1978),
although the differences between the two are minimal. These past studies show that the
percentage of people who express various degrees of annoyance can be predicted from DNL
noise levels. The higher the noise level, the higher the percentage of people potentially highly
annoyed.

Based on the annoyance factors, a total of approximately 2,900 people could be highly annoyed
as a result of exposure to baseline noise levels. This represents an estimate since individual
responses to aircraft noise vary significantly. Standard construction practices for buildings and
houses provide noise attenuation and it can be conservatively estimated that noise levels are
reduced by 20 dB.

Sensitive Receptors: Public  facilities such as schools, churches, and parks also occur within the
area affected by baseline noise levels of 6.5 DNL or greater (Table 3.2-8). Currently, six
churches, schools, and parks are found in areas with noise levels between 65 and 70 DNL, and
one park occurs in au area with noise levels exceeding 70 DNL. Within the area defined by the
1996 Clark County laud use regulations, 12 noise-sensitive receptors are found in the A-E65 zone
(65-70 DNL), 6 in the A-E70 zone (70-75 DNL), and 2 in the A-E75 zone (75-80 DNL).
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2 0

Day-Night Average
Sound Level in dB

0.

6 0

40 45 50 55 60 65 70 75 80 85 90

Calculated USAF 0.41 0.83 1.66 3.31 6 .48 12.3 22.1 36.5 53.7 70.2 82.6

%HA Points scHuL?z 0.58 1.11 2.12 4.03 7 .52 13.6 23.3 37.1 53.3 68.8 81

L E G E N D

USAF (Finegold et al. 1992) DATA 400 POINTS
- %HA=100/[1+EXP(11.13-0.141LDN)I

SCHULTZ DATA 16 1 POINTS
o - - - - o %HA  = lOO/[  1 + EXP (10.43 - 0.132 LDN)]

HA = Highly Annoyed

Figure 3.2-9. Community Surveys of Noise Annoyance
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Table 3.2-8.  Noise Sensitive Receptors within Clark County Noise Zones
and Baseline Noise Contours’

Schools 9 3

Churches 2 2

Parks 4 1

TOTAL 15 6
1. Nellis  AFB excluded

A-E70 70-75 A-E75 75-80
Dhz DNL

1 0 1 0

3 0 0 0

2 1 1 0

6 1 2 0

1 2. Clark County defines no zone at this noise level

‘,,

Noise Abatement Procedures: Nellis  AFB currently has a program to reduce noise over
residential areas. Existing noise abatement procedures for flights over Sunrise Manor and North
Las Vegas generally include the following:

0 expedited climb to 6,000 feet MSL for fighter aircraft and 2,500 to 3,500 feet MSL for
others;

l 60-degree  banked right turn upon departure;

l a departure to the north before 9 A.M.; and

l practice approaches after 9 A.M. on weekends and holidays.

To the extent possible, engine runup locations have been established in areas that minimize noise
for people on base, as well as for those in the surrounding communities. Normal base operations
do not include late-night engine nmups, but heavy work loads or unforeseen contingencies
sometimes require a limited number of nighttime engine nmups.

3.2.2 Nellis  Range Complex

NOISE MODELING: Prediction of aircrafI noise in an airspace environment requires two sets of
data. The first is a quantitative understanding of aircraft operations such as the numbers of
aircrafi and their speeds, altitudes, and locations. The data also derive from the physical
modeling of the noise accumulated for all aircraft operations.

Aircraft operations (defined as sortie-operations) in the NRC have been described in section 2.2
and Appendix C. Activity varies from year to year. Therefore, historical data were gathered
from 1983 through 1997 to develop scenarios representing high- and low-range levels of activity.
Appendix A includes documentation supporting development of the 200,000 (low) and 300,000
(high) sortie-operation scenarios.
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Noise analysis requires data defining aircraft activity in terms of time in the NRC, as well as the
speed, altitude, power setting, and position information. One source of data for this information
derives from the NRC airspace manager, who maintains records on the use of NRC airspace
units. A second data source, which tracks aircraft, was also analyzed. Activity during Red Flag
and Green Flag exercises is recorded for up to 36 aircraft by the Red Flag Measurement and
Debriefing System (RFMDS). RFMDS uses instrumentation pods mounted on the aircraft  and
ground tracking stations to record pertinent data. RFMDS data from 1991 and 1992 were used
for prior noise analysis in the NRC (Frampton et al. 1993a). In this study, 1991 RFMDS data and
1991 range schedule data were used to develop required inputs. For this EIS, 1997 RFMDS data
have been processed and analyzed to update previous analyses. This updated RFMDS analysis
has been incorporated into the low and high sortie-operation data to provide the data required for
input to the noise models. It accounts for the number, type, duration, speed, and altitude of all
sortie-operations.

In addition to RFMDS in the areas used extensively by Red Flag and Green Flag exercises, the
Elgin MOA is equipped with an Air Combat Maneuvering Instrumentation system. This system
is similar to RFMDS, except that data are obtained for up to eight aircraft and altitude coverage is
above 5,000 feet AGL. This system records aircraft engaging in Air Combat Maneuvering
training, which takes place at those higher altitudes. Six months of Air Combat Maneuvering
Instrumentation data were analyzed as part of a six-month sonic boom monitoring study in the
Elgin MOA in 1992 (Frampton et al. 1993b). The implications of those data were incorporated
into the BOOMAP  96 sonic boom model (Frampton et al. 1993c; Plotkin  1996) for this EIS
analysis in order to evaluate the number, nature, and location of sonic booms within NRC
airspace.

NOISE ENVIRONMENT: Within MOAs  and restricted areas, subsonic flight often occurs randomly,
or, due to either airspace configuration or training scenarios, it may be concentrated, or
channeled, into specific areas or corridors. The Air Force has developed the MR-NMAP (MOA-
Route NOISEMAP) computer program (Lucas and Calamia 1996) to calculate subsonic aircraft
noise in these areas. MR-NMAP can calculate noise for both random operations and operations
channeled into corridors. It is supported by measurements in several military airspaces (Lucas et
al. 1995).

The NRC includes MOAs  and restricted areas in which random aircraft operation is the norm.
There are MTRs  in the region, but for the most part these exist outside the airspace overlying the
NRC. Therefore, the noise levels associated with these routes will not be specifically considered.
Operations within route segments that are within the NRC are included in the total noise analysis.

The primary noise metric calculated by MR-NMAP  for this assessment is Lb. This quantity
has been computed for each of the 2 1 airspace units potentially affected by the Proposed Action
and No-Action Alternative. As discussed above and in Appendix D, this cumulative metric
represents the most widely accepted method of quantifying noise impact. However, it does not
provide an intuitive description of the noise environment. People often desire to know what the
loudness of an individual aircraft will be; MR-NMAP and its supporting programs can provide
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the SEL for individual aircraft at various distances and altitudes. Table 3.2-9 shows the kEL
noise levels at various altitudes for aircraft using the NRC.

Table 3.2-9. Sound Exposure Level (SEL) in dE% at Various Altitudes*

ALTITUDE IN FEET ABOVE GROUND LEVEL

Aircraft Type 300 500 I, 000 2,000 5,000 lO,OOO 20,000

B-l 1 1 5 1 1 2 1 0 7 101 9 2 8 2 69

F-1X 1 1 6 1 1 2 1 0 7 101 9 0 8 0 6 5
F-16 1 0 6 1 0 3 98 9 1 8 1 7 0 5 6
F-18 1 1 8 1 1 4 1 0 8 101 8 9 7 7 6 2
A-10 9 9 9 5 8 9 8 2 7 2 6 3 5 3

c - 1 3 0 99 96 9 1 8 5 7 7 69 6 1
* Level Flight, steady high-speed conditions

Figure 3.2-10 and Table 3.2-  10 show the baseline noise levels for 2 1 of the scheduled airspace
units described in section 3.1. Noise was not explicitly computed for the Sally Corridor, which is
primarily a transit corridor for aircraft traversing between Nellis  AEB  and the north range.
Sortie-operation rates are comparable to those in the surrounding airspace units, while altitudes
tend to be higher. Therefore, noise levels in the Sally Corridor are comparable to or slightly less
than those in the adjacent airspace units. Cumulative noise levels are all below 65 Lb. Noise
levels below 45 L-are  presumed to be at ambient levels.

Supersonic flight in the NRC is primarily that associated with Air Combat Maneuvering. This
occurs in the Elgin MOA, which is an Air Combat Maneuvering training arena. It also occurs in
various locations of the Desert MOA, primarily in Coyote and adjacent airspaces as part of Red
Flag and Green Flag exercises.

A sonic boom, resulting from supersonic flight, depends on an aircraft’s size, weight, geometry,
flight altitude, Mach number (i.e., speed), and maneuvering. When comparing the sonic boom
from two aircraft, differences in boom are related to differences in size, weight, and geometry.

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

Sonic booms from Air Combat Maneuvering activity have an elliptical pattern. Aircraft will set
up at positions up to 100 NM apart, before proceeding toward each other for an engagement. The
airspace used tends to be aligned, connecting the setup points in an elliptical shape. Aircraft will
fly supersonic at various times during an engagement exercise. Supersonic events can occur as
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Figure 3.2-10. Existing Noise Levels by Airspace Unit
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Table 3.2-10. Baseline Noise Levels (Lhmr) for Nellis  Range Complex

~OO,OOOSORTIE-OPERATIONS 300,000 S ORTIE-OPERATIONS

Airspace Ldnrnr

Caliente 54 56

Coyote 57 59

Elgin 46 47

Reveille 54 56

R61 53 55

R62 53 55

r R64 1 53 I 55 I

R65 53 55

AhIll 53 55

EC South 52 54

Pahute Mesa 53 54

R71 53 55

R74 60 62

I--~- R76 I 58 I 60 I

I R4809A I 49 I 51 I

ECEast 55 57

EC West 56 57

R4808W’ 46 47

R4808E’ x45 c45

1. DOE airspace over the NTS
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the aircraftaccelerate  toward each other, during dives in the engagement itself, and during
disengagement. The long-term average (CDNL) sonic boom patterns also tend to be elliptical.

Long-term sonic boom measurement projects have been conducted in four air-spaces: White Sands
(Plotkin  et al 1989),  the eastern portion of the Goldwater range (Plotkin et al. 1992b),  the Elgin
MOA at Nellis  (Frampton et al, 1993b),  and the western portion of the Goldwater range (Page et
aZ. 1994). These studies included analysis of schedule and Air Combat Maneuvering
Instrumentation data and they supported development of the 1992 BOOMAP  model (Plotkin  et
aZ.  1992b). The current version of BOOMAP  (Frampton et al. 1993c;  Plotkin  1996) incorporates
results from all four studies.

A variety of aircraft conducting testing and training perform flight activities that include
supersonic events. Predominately, these events occur during air-to-air combat, often at high
altitudes. Roughly 3 to 10 percent of Air Combat Maneuvering flight activities, depending upon
aircraft type, result in supersonic events within the approved airspace in the NRC.

Table 3.2-l 1 and Figure 3.2-l 1 show baseline supersonic noise levels and sonic booms, CDNL,
in affected airspace. This airspace includes the northern portion of Elgin (which is used for Air
Combat Maneuvering training) and Coyote as well as other surrounding airspace units used for
Air Combat Maneuvering training and air battles as part of flag exercises. As with subsonic
noise, levels below 45 CDNL are not shown. The values pertain to only those portions of
Caliente and Elgin that allow supersonic flight.

Table 3.2-11. Baseline Supersonic Noise Levels (CDNL)
and Sonic Booms

Airspace

Elgin
Coyote

R 7 4
Reveille
EC East

200,000 SORTIE-OPERATIONS 300,000 SOR?~E-OPERATIONS
CDNL Booms per Month CDNL Booms per Month

5 4 2 0 5 6 3 0
4 8 4 5 0 7

<45 2 <45 2
<45 2 -=45 2
<45 2 <45 2

Table 3.2-  11 shows, in addition to CDNL, the estimated number of booms per month that would
be heard on the ground at an average location in each airspace. Individual sonic boom footprints
would affect areas from about 10 square miles to 100 square miles, which is a small portion
(0.08-0.8 percent) of the area under the airspace. The booms per month values, accounting for
the total number of booms and the average area affected by each, represent the number that would
be heard, on average, by an individual on the ground under the airspace.
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Figure 3.2-11. Baseline Supersonic Noise Levels on Nellis Range Complex
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Supersonic events also contribute to overall noise levels. Table 3.2-  12 shows the combined
effects of kbsonic  and supersonic noise for airspace units with supersonic noise greater than 45
CDNL. These combined noise levels are 0 to 1 DNL higher than the baseline subsonic noise
levels.

Table 3.2-12. Combined Noise Levels’ under Baseline

Airspace
200,000 Sortie-Operations

DNL

Elgin 5 8 6 0
Coyote 5 8 6 0 a

Reveille 5 4 5 6

/ EC West I 5 4 I 5 6 7 r-"
1 R74 I 6 0 i 6 2 I

1. DNL equivalents for CDNL calculated by correlating CDNL values to Schultz Curve [see
Appendix D].

LAND USE AND MANAGEMENT: The NRC consists primarily of NAFR and federal land managed
by BLM for multiple use with additional areas managed by DOE,  USFS, USFWS, the State of
Nevada, and private individuals. Land uses on NA.F’R me discussed in  the Land Use Study for
Nellis Air Force Range (Air Force 1996c) and in the Finalt Legislation EISfor  the NAFR
Withdrawal Renewal (Air Force 1999b). Areas within the NAFR  are managed by the Air Force,
BLM, and USFWS. Land encompassed by NAFR was once used primarily for mining and some
grazing until the range was established in the 1940s. Since then, the land has been used for
military purposes, although some mining and controlled recreational activities are permitted and
continue to occur within the confines of the range. The land also provides habitat for wild horses,
bighorn sheep, desert tortoises, and other wildlife species. BLM, through Air Force concurrence,
has granted rights-of-way in the range for specific purposes.

In accordance with the Federal Land Policy and Management Act (FLPMA), National
Environmental Policy Act (NEPA),  and Military Lands Withdrawal Act (MLWA)  of 1986, BLM
developed the Nellis Air Force Range Resource Plan and Record of Decision (BLM  1992a)  to
guide management of land comprising NAFR. BLM’s  guiding principle of multiple use extends
to the use of federal lands withdrawn for national defense and security, which, although not
available for public use, remain under BLM’s  jurisdiction and management. All uses, policies,
and programs within withdrawn lands must meet federal requirements mandated and
administered through BLM. The NAFR plan was directed at “improving rangeland vegetative
conditions and wildlife habitat by achieving and maintaining a thriving ecological balance for the
wild horse population on the planning area” (BLM 1992a).  Management objectives were derived
for the following resources: vegetation, wildlife habitat, wild horses, visual resources, Areas of
Critical Environmental Concern (ACEC), access, minerals, soil, water, and air resources, forestry,

1
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livestock grazing, cultural and paleontological resources, recreation, wilderness and natural areas,
and fire management.

The Wild Horse and Burro Act of 197 1 ( 16 U. S.C. 133 1 - 1340) and regulations of the Secretary of
the Interior (43 CFR Part 4700) place the responsibility for protection, management, and control
of wild free-roaming horses and burros with BLM when such animals use federal lands
administered by BLM as all or part of their habitat. Wild Horse Management Areas (WHMAs)
are special-use areas established to maintain populations of wild horses. WHMAs  delimit areas
within which specified numbers of wild horses are protected from overpopulation and
harassment. As the federal agency responsible for protection, management, and control of wild
horses and burros using federal lands, BLM, in cooperation with the Air Force, designated lands
within NAFR as a wild horse management area. A Cooperative Agreement between BLM and
the Air Force, signed in 1974, provides direction and procedures for the care and management of
the wild horse population that roams the area. Management tools include periodic monitoring of
population numbers, water sources, distribution patterns, and the condition of adults and foals. In
accordance with these regulations, BLM, with Air Force concurrence, established a WHMA
within the confines of NAFR to facilitate management of the wild horses and burros that use land
within the range.

Noise levels in the Wild Horse Management Area for most airspace segments range between 49
and  60 Lh at 200,000 sortie-operations and 55 and 60 Lh at 300,000 operations. R75
experiences 61 and 63 L k at 200,000 and 300,000 sorties respectively. The lowest noise levels
over Wild Horse Management Areas, 46 Lh at 200,000 sorties and 47 La  at 300,000, are
under the Elgin MOA.

Desert National Wildlife Range (DNWR), also a special use area within the NAFR, was
originally established by Public Land Order 7373 in 1936 and became part of the National
Wildlife Range System in 1976. As amended in 1966, it currently consists of approximately 1.6
million acres, with 826,000 acres withdrawn for military use. The refuge is located within and
adjacent to the southeastern area of NAFR. Its southernmost boundary is about one half mile
from the city limits of Las Vegas.

The DNWR  falls under eight existing airspace segments including R 4808E,  R 61, R 62, R 63, R
64, and R 65, Alamo and the Sally Corridor. Baseline noise levels for R 4808E are less than 45
Lw  based on either 200,000 or 300,000 sortie-operations. Noise levels for all other airspace
units over the DNWR are  currently 53 L-based on 200,000 sortie-operations and 5 5 L-  at
300,000 sortie-operations.

The use of DNWR for military purposes began during World War II when portions of the area
near Indian Springs were identified as suitable for military training, and a proclamation by
President Roosevelt designated the area for such use. The Secretary of the Interior granted
permission for military use of the area until the end of the Korean War. Sporadic use of the area
for military training activities has continued to the present.

All grazing rights or privileges within the joint-use area of DNWR have been eliminated through
purchase or termination of permits. Use and public access to the joint-use area  of DNWR and
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NAFR are restricted by an MOU between the Air Force and the Department of the Interior and
the MLWA of 1986. A description of recreational opportunities available in DNWR is provided
in section 3.10, Recreation and Visual Resources. A description of wildlife resources and
management within DNWR is provided in section 3 -7,  Biological Resources.

Inclusion of land into the National Wilderness Preservation System is intended to preserve areas
in a primitive state that possess little evidence of human activity. The Wilderness Act of 1964
identified criteria for evaluating areas for wilderness characteristics and gave direction on how
designated wilderness areas should be managed. Subject to certain exemptions, use of motor
vehicles or other motorized equipment, landing of aircraft, and construction of structures and
roads are prohibited in wilderness areas. Wilderness and special use areas located beneath
affected airspace, including the Quinn Canyon and Grant Range wilderness areas in the Humboldt
National Forest (Figure 3.2-12),  are currently exposed to noise levels of 54 to 56 DNL.

Each federal agency is responsible for evaluating, nominating, and protecting potential wilderness
areas within the lands they manage. In 1975, the USFWS proposed approximately 88 percent of
the DNWR for inclusion in the National Wilderness Preservation System. Areas excluded from
the wilderness proposal included land on which NAFR target facilities are located; target areas
are generally located in valleys below 4,000 feet (below 3,600 feet in Three Lakes Valley). The
proposed wilderness area within DNWR is currently managed as de facto wilderness so as not to
impair its wilderness qualities. Aircraft operations are generally restricted to a minimum of 2,000
feet above ground level, except for special training missions. The Public Land Withdrawal
Environmental Impact Statement (DO1 and BLM 1979) states that the wilderness designation will
not affect the Air Force’s use of NAFR for bombing and gunnery practice and that continued
military use, as described in the MOU between the USFWS and the Air Force, will not preclude
the USFWS from managing the area as de facto wilderness.

Most of the area within the NRC consists of federal lands managed by BLM. The BLM manages
lands in units referred to as districts or field offices. The NRC encompasses lands within the Las
Vegas Field Office, the Battle Mountain Field Office, and the Ely District in Nevada.
Management of these lands is guided by the Caliente Management Framework Plan, which
establishes guidelines for the classification of lands for multiple uses, including agriculture,
residential, commercial, industrial, recreation, and public purposes (BLM 1980). By coordinating
land acquisition and disposal, establishing rights-of-way and discouraging trespass, the plan
provides support for other resource management programs. In addition, the plan designates
guidelines to determine lands suitable for agriculture production, mandates continued use of
existing communication sites and continued usage of existing corridors for utility systems to limit
disturbance, and determines the suitability of land for public sale. The BLM is amending the
Caliente Management Framework Plan specifically to address the management of the threatened
desert tortoise habitat (personal communication, McGinty 1998). The Caliente Management
Framework Plan is intended to guide resource management for 20 to 25 years, addressing
relevant activities (such as grazing and recreation) and managing these activities by incorporating
a balanced multiple-use approach.
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Figure 3.2-12. Communities and Special Use Areas under Nellis Range Complex
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The Tonopah Resource Area includes 6.1 million acres of public land and approximately 165,000
acres of private land. The Tonopah Resource Area Management Plan and Final Environmental
Impact Statement (BLM 1994) provides a comprehensive framework for managing the public
lands located in the Tonopah Resource Area for the next 10 to 20 years. Specific management
objectives are provided within the plan for watershed, vegetation, visual resources, wildlife
habitat, special status species, riparian habitat, forestry and vegetation products, livestock grazing,
wild horses and burros, forage allocation, cultural resources, lands and rights-of-way, ACECs,
recreation, wilderness, utility corridors, minerals, and fire management.

The BLM, in accordance with Section 603(c) of FLPMA, reports to Congress on the federal lands
under its management that are suitable for inclusion in the National Wilderness Preservation
System. To accomplish this task, BLM inventoried and evaluated federal lands under its
jurisdiction to determine areas suitable for wilderness designation. The result of the land
inventory was the identification of a number of wilderness study areas (WSAs). The major
factors evaluated for each WSA include wilderness qualities such as naturalness, size, solitude,
and special features; additional wilderness quality factors include multiple resource benefits,
balance of the geographic distribution of wilderness areas, diversity of natural systems, and
manageability (BLM 1991). BLM submitted recommendations for designation of these lands to
the Secretary of the Interior for eventual congressional action. Because the congressional review
process is still underway, BLM manages WSAs  as Be facto wilderness so as to not impair their
suitability for wilderness designation. The NRC contains 16 WSAs  (Table 3.2-13) with current
noise levels between 48 and 59 DNL.

Table 3.2-13. Wilderness Study Areas (WSA)
Underlying the Nellis  Range Complex

Number WSA
NV-040-242 Worthington Mountains

Acres
47,633

NV-040-246
NV-050-132
w-050-139

NV-050-  156

NV-050-161

Weepah  Spring 61,137
South Pahroc Range 28,600

Clover Mountains 84,93 5

Meadow Valley Mountains 185,744

Mormon Mountains 162.887
NV-050-  166
NV-050-l 77

Tunnel Spring (Cougar Canyon) 5,400
Delamar Mountains 126,257

NV-050-20 1

NV-050-215
NV-050-216

NV-050-2 17

NV-050-lR-16
NV-060-019

NV-060-  112
NV-060-  163

Fish and Wildlife # 1 11,090
Arrow Canyon Range 32,853

Fish and Wildlife #2 17,242
Fish and Wildlife #3 22,002

Evergreen A, B, C 2,964

Kawich 54,320

Palisade Mesa/South Reveille 99,550

The Wall 3 8.000
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Other federal lands underlying the NRC include the Nevada Test Site, managed by DOE; portions
of the USFWS Desert National Wildlife Range; Pahranagat NWR; as well as portions of the
Humboldt and Dixie National Forests. Land use in the national forests consists of grazing,
recreation, wildlife and wildlife habitat preservation, timber production, and mining (USFS
1985). The State of Nevada maintains two state parks and one state recreation area on lands
under NRC airspace but outside the NAFR. Noise levels in these areas range from 45 to 59 DNL,
but most areas experience noise levels around 53 to 56 DNL.

National Wildlife Refuges are designated and managed by USFWS to “preserve a national
network of lands and waters for the conservation and management of fish, wildlife, and plant
resources of the U.S. for the benefit of present and future generations.” The Pahranagat, Moapa
Valley National Wildlife Refuges, and Key Pittman Wildlife Management Area underlie NRC
airspace. Noise levels range from 48 to 57 DNL.

Cathedral Gorge State Park, Beaver Dam State Park, and Echo Canyon State Recreation Areas all
underlie the NRC (refer to Figure 3.2-12). A discussion of these areas is provided in section 3.10,
Recreation.

A Five-Party Cooperative Agreement (1997) between Nellis  AFB, USFWS, BLM, State of
Nevada Clearinghouse, and the DOE was implemented to enhance management of the natural
resources within the Great Basin and Mojave Desert ecosystems located on the NAFR, DNWR,
and NTS.

Sections of privately owned land occur within the NRC, the largest of which is associated with
the northern portions of the Las Vegas metropolitan area. Other communities are located along
the roadways to the east of NAFR (refer to Figure 3.2-  12). Noise levels in these areas range from
53 to 55 DNL.
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Air quality in a given location is defined by the concentration of various pollutants in the
atmosphere. The significance  of a pollutant concentration is determined by comparing it to
federal (national) and state air quality standards. National Ambient Air Quality Standards
(NAAQS)  are established by the U.S. Environmental Protection Agency (EPA) for criteria
pollutants including ozone (OS), carbon monoxide (CO), nitrogen dioxide (NOa),  sulfur dioxide
(SO,), particulate matter equal to or less than ten micrometers in diameter (I’Mlo),  and lead (Pb).
NAAQS represent the maximum levels of background pollution that are considered safe, with an
adequate margin of safety, to protect public health and welfare. Short-term standards (l-, 8-, and
24-hour periods) are established for pollutants contributing to acute health effects, while long-
term standards (annual averages) are established for pollutants contributing to chronic health
effects.

The Nevada Division of Environmental Protection (NDEP), Bureau of Air Quality, has adopted
the NAAQS to regulate air pollutant levels within the state, with the following exceptions and
additions: (1) the state annual SO2 standard is more stringent than the national standard, (2)
Nevada has added an &hour  CO standard specific to elevations greater than 5,000 feet above
mean sea level, and (3) Nevada has added standards for visibility impairment and l-hour
hydrogen sulfide (H2S)  concentrations. The national and state ambient air quality standards are
shown in Table 3.3-  1.

Pollutants considered in the analysis for this EIS include the criteria pollutants measured by
federal and state standards. These include volatile organic compounds (VOCs), which are
precursors to (indicators of) OS;  nitrogen oxides (NOx),  which are also precursors to O3 and
include NO2  and other compounds; CO; and PMlo. The methods used in the air quality analysis
are presented in Appendix E.

Defining an ROI for air quality requires knowledge of (1) the types of emissions, (2) location(s)
of the sources of emissions (for stationary sources) and the horizontal and vertical extent of
emissions from mobile sources such as aircraft, (3) emission rates of the pollutant sources, (4) the
nearness of existing emission sources to those sources associated with the Proposed Action, and
(5) local and regional climate conditions. An ROI for emissions can vary from 0.3 to 2.5 miles
(urban scale) up to 2 to 3 1 miles or more (regional scale), depending on the pollutant being
studied. These scales are adopted from EPA regulations concerning ambient air quality
monitoring. The ROI for emissions of inert pollutants (pollutants other than OS,  its precursors, or
N03) is generally limited to a few miles downwind from  the source. This would equate roughly
to the “urban scale.” The ROIs for O3 and NOz generally extend much farther downwind than the
ROI for inert pollutants: in the presence of radiation from the sun, the maximum effect of
precursor emissions on OX  formation levels, and the transformation of NOx emissions to NOz,
usually occurs several hours after their emission. The time delay in O3  and NOa formation can
permit winds and other climatic conditions to transport these emissions several miles from their
source. In this instance, a “regional scale” ROI would be applicable.
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Table 3.3-l. National and Nevada Ambient Air Quality Standards
NATIONAL STANDARDS w

Pohtant Averaging  Time Nevada Standards  w Primary w) Secondary w
Ozone (03) 1 -hour 0.12 ppm

(235 Mm’)
0.12 ppm

(235 Mm3>
Same as primary

%-hour Same as primary

Carbon monoxide
cm

Nitrogen dioxide
W2)

Sulfk  dioxide
W2)

-

-

Same as primary

-

Suspended
Particulate Matter

(PMio)
Lead (Pb)
Visibility

Hydrogen sulfide
0-W)

&hour

1 -hour

ANlUd

Annual

24-hour

3 -hour

Annual

Cal.  quarter
Observation

1 -hour

0.08 ppm

9ppm’
(160 dm31

(10 mg/m3)
6ppm’

(6.67 mg/m3)
35 wm

(40 mg/m3)
0.053 ppm

(100  i&m31

0.02 ppm
(60 dm3)
0.14 ppm

(365 pg/m3)
-

50 kg/m3

1.5 pig/m
3

In sufficient amount to
reduce the prevailing
visibility to less than 30
miles when humidity is
less than 70%

112 pg/m3

9ppm
(10 mg/m3)

0.08 ppm

35 Ppm

(160 pg/m3)

(40 mg/m3)
0.053 ppm

(100  Irg/m3)

0 .03  ppm
(80 clg/m3)
0.14ppm

(365 pLg/m31
-

50 Mm
3

1.5 pg/m3
-

-

-

0.5  Ppm
(1,300 pg/m’)

Same as primary

Same as primary
-

-

Notes: (a) Standards, other than 1 -hour 03, &hour  OS.  24-hour PMlo,  and those based on annual averages, are not to
be exceeded more than once a year. The 1 -hour 03 standard is attained when the expected number of
days per calendar year with maximum hourly average concentrations above the standard is equal to or
less than one. The 8-hour  03 standard is attained when the 3-year  average of the annual 4*-highest  daily
maximum S-hour concentrations is below 0.08 ppm. The 24-hour PMlo  standard is attained when the 3-
year average of the 99*  percentile 24-hour ConcentratiOns  is below 150 pg/m’.

(b)  Concentrations are expressed first  in units in which they were promulgated. Equivalent units are given in
parenthesis .

(c) Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the
public health.

(d) Secondary Standards The levels of air quality necessary to protect the public welfare from any known or
anticipated adverse effects of a pollutant.

(e) Applies at elevations less than 5,000 feet above mean sea level.
(f)  Applies at elevations equal to or greater than 5,000 feet above mean sea level.

An ROI for air quality also has a vertical dimension since the emissions occur in a volume of air.
This vertical dimension depends upon climatic conditions. The upper vertical limits of an ROI
equate to the mixing height for emissions, which varies region to region based on daily
temperature changes, amount of sunlight, winds, and other climatic factors. Emissions released
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above the mixing height become so widely dispersed before reaching ground level that any
potential ground-level effects would not be measurable.

Studies using 62 National Weather Service stations throughout the U.S. (Holzworth 1972)
provide a measure of the meteorological conditions to define mixing heights. For the areas
encompassing Nellis  AFB and the NRC, mixing heights average about 1,100 feet above ground
level (AGL) in the morning and 8,000 feet AGL in the afternoon. Based on this pattern and other
meteorological conditions, the average mixing height for Nellis  AFB and the NRC is considered

to be 5,000 feet AGL for this analysis.

Two ROIs  have been established for the purpose of the EIS. One centers on and surrounds Nellis
AFB, extending outward to include the area around the base that is subject to emissions from
aircraft operations. The other ROI encompasses the NRC. The meteorological conditions of the
ROIs  encompassing the base and NRC tend to cause good to fair dispersion of emissions. Las
Vegas is situated near the center of a broad desert valley that is almost surrounded by mountains
ranging from 2,000 to 10,000 feet higher than the floor of the valley. These mountains and
associated valleys in both ROIs  can be subject to strong surface-based temperature inversions in
the winter months (December through February). Such inversions can result in poor dispersion of
emissions. The Las Vegas Valley, which encompasses Nellis  AFB, runs from northwest to
southeast and slopes gradually upward on each side toward the surrounding mountains. In the
NRC, the mountains tend to be higher and cause greater variations in climatic conditions. Winds
usually downslope toward the center, or lowest portion of the valleys, and range from 9 to 11
miles per hour (mph) in the morning and 11 to 13 mph in the afternoon, helping to disperse
pollutants. Winds of 50 mph are infrequent; when they do occur, however, the Las Vegas Valley
as well as areas of the NRC are particularly subject to blowing dust and sand which produces
reduced visibility.

The Clean Air Act of 1970 and its Amendments of 1990 (see Appendix A) place most of the
responsibility to achieve and maintain the NAAQS on individual states. The primary mechanism
for implementation is known as the State Implementation Plan (SIP), which the EPA requires
each state to prepare. Each SIP identifies goals, strategies, schedules, and enforcement actions
that will lead the state into compliance with all federal air quality standards.

Section 176, General Conformity, of the Clean Air Act prohibits federal agencies from supporting
any activities that do not conform to an EPA-approved SIP. The EPA has issued regulations
clarifying the applicability of any procedures for ensuring that federal activities comply with the
Clean Air Act Amendments. Conformity means compliance with a SIP for the purpose of
attaining or maintaining the NAAQS. Specifically, this means ensuring the federal activity (such
as the proposed beddown  of the F-22) will (1) not cause a new violation of existing NAAQS, (2)
not contribute to an increase in the frequency or severity of violations of existing NAAQS,  or (3)
not delay the timely attainment of any NAAQS, interim milestones, or other milestones to
achieve attainment. The current ruling applies to federal actions in NAAQS nonattainment  or
maintenance areas only. The Final Conformity Rule applies to all federal agencies until the
applicable state’s SIP conformity requirements are approved by the EPA.
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Under this rule, certain actions are exempted from conformity determinations, while others are
presumed to be in conformity if total project emissions for a given pollutant are below the de
minimis  levels established by regulation. These de minimis  levels are represented in tons per
year. Total project emissions include both direct and indirect emissions that can be controlled by
a federal agency. No proposed federal action is exempt, and Clark County, Nevada (Le., the
location of Nellis  AFB) is a nonattainment  area for two criteria pollutants (i.e., CO and PMi,,),  so
an analysis of the action must include a review to assess whether a conformity determination is
needed.

The Clean Air Act also established Prevention of Significant Deterioration (PSD) regulations to
protect the air quality in regions that already meet the NAAQS.  PSD requirements affect
construction of new major stationary sources and are a preconstruction permitting system.
Mobile sources such as aircraft are generally exempt from PSD permit review. The major
requirement of the PSD regulations is that the air quality impacts from new or modified PSD
sources in combination with impacts from  other PSD sources must not exceed the maximum
allowable incremental increases for NO*, PMlo,  or SOz.

Section 169A of the Clean Air Act declares the national goal of preventing impairment of
visibility from manmade air pollution in the mandatory Class I federal areas. In Section 162 of
the Clean Air Act, Congress assigned mandatory Class I status to all international parks, national
wilderness areas which exceeded 5,000 acres, national memorial parks which exceeded 5,000
acres, and national parks which exceeded 6,000 acres which were in existence on August 7, 1977.
In Class I areas, visibility impairment is defined as a reduction in regional visual range and
atmospheric discoloration. Stationary sources, such as industrial complexes, are typically the
issue for visibility within a PSD Class I area.

d

3.3.1 Nellis  AFB and Vicinity

The EPA assigns classifications to areas throughout the United States with respect to air quality
conditions. When an area is considered for classification, there are three possible outcomes of the
designation process for each of the criteria pollutants:

(i) Nonattainment-any area that does not meet (or that contributes to ambient air quality in an
area that does not meet) the national primary or secondary standard for the pollutant.
Former nonattainment areas that have achieved attainment of NAAQS  are designated as
maintenance areas;

(ii) Attainment-any area (other than an area identified in clause [i]) that meets the national
primary or secondarysmbient  air quality standard for the pollutant; or

(iii) Unclassifiable-any area that cannot be classified on the basis of available information as
meeting or not meeting the national primary or secondary ambient air quality standard for
the pollutant (EPA 1996a).

Portions of Clark County immediately surrounding Las Vegas and encompassing Nellis  AFB are
designated as a “serious” CO nonattainment area and a “serious” PM10 nonattainment area (40

ti
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CFR Part 8 1.329). The CO problem was recently changed from “moderate” to “serious”
nonattainment.

In terms of CO, Clark County air quality has been improving since 1990. Both the number and
severity of exceedences of the NAAQS for CO have decreased over this period. Despite this
steady improvement, the county did not meet EPA requirements to achieve and maintain the CO
attainment by the end of 1996. As a result, the EPA was bound by regulation to redesignate Clark
County as a serious nonattainment  area for CO.

To achieve attainment of the NAAQS for CO and PMlO,  the Clark County Air Pollution Control
District (CCAPCD) has prepared two plans: (1) CO Air Quality Implementation Plan for the Las
Vegas ValZey  Nonattainment Area, Clark County Nevada (Clark County 1995b) and (2) PM
(PMl&  Air Quality Implementation Plan for the Las Vegas Valley Nonattainment Area, Clark
County, Nevada (Clark County 1995c).  Now that Clark County has been redesignated to serious
nonattainment for CO, a revised SIP must be submitted to EPA (expected to be submitted in
September, 1999). Until the revised SIP is approved by EPA, regional CO emissions will be
addressed with respect to the existingC0  Air Quality Implementation Plan. This plan specifies
the total daily CO emissions budget for the Las Vegas Valley is 338 tons, or roughly 123,000 tons
per year. A draft SIP for PMlo  was submitted to the EPA at the end of 1997, but has not been
approved (personal communication, M. Naylor 1999).

The CO problem in Clark County is related primarily to automobile traffic and is made worse by
regional topography and weather patterns resulting in strong temperature inversions. Roughly 96
percent of the CO in Clark County comes from cars and trucks. Traffic congestion in and around
the city center is considered to be the main cause of CO violations. More than 19 million vehicle
miles are traveled each day in the Las Vegas area. Steady population growth is predicted to raise
this by 1 million miles per day or more each year. Wood-burning stoves and fireplaces form the
second largest source of CO in the county (Clark County 1998).

An inventory (Clark County 1995c)  established that total annual emissions for PMIO  iu the Las
Vegas Valley were about 87,000 tons. For PMlo,  fugitive dust from construction activities,
unpaved roads, and disturbed vacant lands represent the dominant source of the nonattainment
problem. These sources account for 60 percent of the annual PM10  emissions in the Las Vegas
Valley. With the current and projected population growth in the area and its associated
construction, these sources are likely to remain dominant.

Table 3.3-2 provides a summary of baseline air emissions associated with Nellis  AFB. Ground-
based emissions were calculated as part of the 1995 Nellis AFB emission inventory (Radian
1995) and include sources such as jet engine test cells, fuel transfer operations, aircraft support
equipment, and emergency generators. 1 Emissions associated with airfield operations (landing,
takeoff, touch-and-go) were calculated based on aircraft activity summaries generated in support
of the 1997 noise study. These data include the numbers of aircraft operations conducted by

I . The 1995 emission inventory includes Indian Springs Air Force Auxiliary Field, but it is not addressed here.
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base-assigned and transient aircraft and use the same information as used to characterize the
airfield noise environment.

Table 3.3-2. Summary of Baseline Emissions at Nellis AFB (Tons/Year)

S o u r c e c o voc W so, PMo

Ground-Based’ 1,805 2 2 8 3 3 9 3 4 3 4

A&-a& 839 305 3 2 0 3 3 8 2 0

TOTAL 2 , 6 4 4 5 3 3 6 5 9 3 7 2 5 4

Notes: 1. Nellis  AFB 1995 Air Emissions Inventory (Radian 1995)
2. Includes landing and  takeoff and touch-and-go emissions for all aircraft at Nellis  AFB  only. Indian Springs Air

Force Auxiliary Field aircraft activity not included. (Radian 1995)

The total annual CO emissions for Nellis  AFB represent about 2 percent of the CO emissions
budget for Clark County under its current plan, PMlo emissions for Nellis  AFB are about 0.06
percent of the Clark County total. Neither represents a substantive contributor to CO and PMla
nonattaimnent for the Las Vegas area. Other emissions (VOC, NOx, and SOx)  are also minimal.

Nellis  AFB currently holds a Title V/Part 70 permit for stationary emissions sources including
generators, internal combustion engines, abrasive cleaning, jet engine testing, fuel dispensing,
welding, and surface coating. Mobile emissions sources such as aircraft and on-road vehicles are
not regulated by the Title V/Part 70 of the Clean Air Act Amendments or the Clark County Part
70 permitting program (Air Force 19970.

3.3.2 Nellis Range Complex

With the exception of its very southern extent nearest Las Vegas (R63 within R-4806W),  the
NRC is unclassified for state and federal air quality standards. The very southern extent (less
than 5 percent) falls within the area designated as nonattaimnent for CO and PMlo  generated by
the Las Vegas Metropolitan Area.

Total annual  emissions associated with aircraft activity in NRC were calculated based on
scenarios reflecting the range of 200,000 or 300,000 annual sortie-operations. As with the
aircraft emissions calculations for the base, aircraft emissions estimates for the NRC were based
on aircraft operation summaries developed to support noise analyses. Aircraft activity in NRC
airspace is described in terms of annual sortie-operations, typical engine power settings, and
typical altitude distributions for a given aircraft type. Emission factors for aircraft were derived
primarily from calculation methods for Air Pollutant Emission Criteria Inventories (Air Force
1978). Tables 3.3-3 and 3.3-4 provide summaries of estimated aircrafi emissions for the low-use
200,000 and high-use 300,000 sortie-operation scenarios respectively.

3.3-6 3.0 Affected Environment: Air Qua&y
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Table 3.3-3. Estimated Aircraft Emissions in Nellis  Range Complex Airspace,
200,000 Sortie-Operations (Tons/Year)

Desert ReveiiIe  MOA R-4806 R-4807 R-4809 R-4808’ NRC  Totai
MOA

c o 55 8.8 8.5 31 5 2.2 110.5

NO, 1033.9 180.4 125.9 611.6 98.7 32.6 2083.1

v o c 8.2 1.6 0.8 3.5 0.7 0.2 15.0

so, 39.8 6.8 5.7 24.1 3.8 1.3 81.8

PMIO 17.9 2.9 1.7 10.2 1.6 0.7 35

1. NTS airspace managed by DOE; used for aircraft transit only.

Table 3.3-4. Estimated Aircraft Emissions in Nellis  Range Complex Airspace,
300,000 Sortie-Operations (Tons/Year)

Desert Reveille MOA R-4806 R-4807
MOA

c o 82.6 13.1 12.6 46.5

NO, 1550.8 270.5 188.8 917.4

VOC 12.2 2.4 1.2 5.3

so, 59.7 10.2 8.7 36

PWo 26.9 4.4 2.5 15.4

1. NTS airspace managed by DE; used for aircraft transit only.

R - 4 8 0 9 R-4808’ NRC Total

7.5 3.3 165.6

148 48.9 3 124.4

1.1 0.3 24.3

5.8 2.1 122.5

2.5 1.1 52.8

In both scenarios, the total emissions for the NRC airspace are dispersed over a volume of air
measuring approximately 13,000 cubic miles, Given this volume, the concentrations of emissions
are very low. The highest potential for concentration of emissions would occur during low-
altitude aircraft activity near ordnance delivery ranges where aircraft make multiple passes over
the same point on the ground over short periods of time. The computerized Multiple Aircraft
Instantaneous Line Source (MAILS) dispersion model was used to assess concentrations of
ground-level pollutants resulting from aircraft flight activities. Using data from overall sortie-
operations in the NRC, a conservative scenario of low-altitude flight activities over an NRC range
was used. The scenario involved a total of 60 fighter, bomber, and transport aircrafi flying 500
feet AGL and passing the same point on the ground within one hour. This scenario would apply
under use levels of 200,000 to 300,000 sortie-operations in the NRC. The mixing height was set
at 5,000 feet in accordance with regional meteorological conditions. Emission concentrations
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calculated for a l-hour period were scaled to represent maximum use in 3-, 8-, 24-hour and
annual periods. Resulting pollutant concentrations were compared to the NAAQS and PSD
standards to determine if exceedences would occur (Table 3.3-5).

Table 3.3-5. Estimated Ground-Level Pollutant Concentrations for the Nellis  Range
Complex Using MAILS

Estimated PSD
Averaging Concentration NAAQS % of Increments % PSD

Pollutant Periods p&n’ hdm3) NAAQS m/m3 Increments

c o 1 -hour 8.02 40 20
8-hour 0.66 10 7

NO2 Annual 0.16 100 0.2 2.5 6

so2 3-hour 0.44 25 1.8
24-hour 0.06 365 0.02 5 1.2
Annual co.01 80 co.01 2 CO.5

PMIO 24-hour 0.06 150 0.04 10 0.6
Annual co.01 50 co.02 5 co.02

There is one PSD Class I area within 50 miles of the NRC borders. The closest Class I area is in
Utah, Zion National Park, approximately 37 miles east of the NRC. The combination of low total
emissions from NRC operations and the distance to this PSD Class I areas indicates that visibility
is not impaired, especially since the emission sources (aircrafi)  are mobile and transitory.

MAILS modeling results demonstrate that even intensive, low-altitude flight activity over a range
within the NRC does not result in exceedences of NAAQS or PSD increments. Estimated
concentrations fall well below NAAQS or PSD thresholds. Flight activities in most, if not all, of
the NRC airspace are less intensive and distributed at higher altitudes than the scenario used in
the MAILS model. For this reason, ground level pollution concentrations would be less than
estimated in the modeled scenario. For example, sortie-operations in R63 (part of R-4806W)
average between 18 and 28 per day, far fewer than the 60 per hour assessed in the MAILS model.
This lesser amount of sortie-operations generated only a fraction of the NAAQS and PSD
standards. As such, emissions from  these sortie-operations do not measurably affect
nonattainment  for any criteria pollutants.

3.3-8 3.0 Ameted  Environment: Air Quality
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3.4 SAFETY

This section addresses ground, flight, and munitions safety associated with activities conducted
by units stationed at or operating from Nellis  AFB. These operations include activities at the base
itself, as well as testing and training conducted in the military airspace that collectively comprise
the NRC. Ground safety considers issues associated with operations and maintenance activities
that support base and range operations, including fire and crash response. For the NRC,
particularly NAFR, safety also considers fire risk and management. Flight safety considers
aircraft flight risks such as aircraft accidents, and bird-aircraft strikes. Munitions safety assesses
the management and use of ordnance or munitions associated with air base operations and
training activities conducted at NAFR.

3.4.1 Nellis AFB

OPERATIONS AND MAINTENANCE: Day-to-day operations and maintenance activities conducted on
Nellis  AFB are performed in accordance with applicable Air Force safety regulations, published
Air Force Technical Orders, and standards prescribed by Air Force Occupational Safety and
Health requirements. The handling, processing, storage, and disposal of hazardous by-products
of these activities are accomplished in accordance with all federal and state requirements
applicable to the substance generated. Additional specific data pertaining to hazardous material
and waste management are contained in section 3.5 of this DEIS.

a-;
FZRE AND CRASHRESPONSE:  The Nellis  AFB military fire department provides crash response.
Under current operations, the unit is fully capable of meeting its requirements. There are no
identified equipment shortfalls or limiting factors.

pa The base maintains detailed mishap response procedures for a wide range of potential incidents.
These processes assign agency responsibilities and prescribe functional activities necessary to
react to major mishaps, on or off base. Initial response to a mishap considers such factors as
rescue, evacuation, fire suppression, safety, elimination of explosive devices, ensuring security of
the area, and other actions immediately necessary to prevent loss of life or further property
damage. After these tasks are accomplished, the mishap is investigated. After all required

P- actions on the site are completed, the base civil engineer ensures cleanup of the site.

-

t-

AIRCRAFTMISHAPS:  The primary public concern with regard to flight safety is the potential for
aircraft accidents. Such mishaps may occur as a result of mid-air collisions, collisions with

manmade structures or terrain, weather, mechanical failure, or pilot error. Flight risks apply to all
aircraft; they are not limited to the military.

The Air Force defines four categories of aircraft mishaps: Classes A, B, C, and High Accident
Potential. Class A mishaps result in loss of life, permanent total disability, a total cost exceeding
$1 million, destruction of an aircraft, or damage to an aircraft beyond economical repair. Class B
mishaps result in total costs between $200,000 and $1 million or result in permanent partial
disability. Class C mishaps involve costs between $10,000 and $200,000 or loss of worker
productivity for more than eight hours. High Accident Potential represents minor incidents not
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meeting any of the criteria for Class A, B, or C. This EIS focuses on Class A mishaps because of
the potential magnitude of their results. Class C mishaps and High Accident Potential are the
most common occurrences involving minor damage and injuries and rarely affecting property or
the public.

It is impossible to predict the precise location of an aircraft accident. Major considerations in any
accident are loss of life and damage to property. The probability of an aircraft crashing into a
populated area is extremely low, but it cannot be totally discounted. Several factors are relevant:
fust, F&A  regulations instruct pilots to avoid direct overflight of population centers at very low
altitudes; second, the limited amount of time the aircraft is over any specific geographic area
limits the probability that impact of a disabled aircraft in a populated area would occur; and third,
design and location of the clear zone and accident potential zones identify areas subject to higher
risk from a crash.

Secondary effects of an aircraft crash include the potential for fire and environmental
contamination. Again, because the extent of these secondary effects is dependent on the
situation, they are difficult to quantify. When an aircraft crashes, it may release petroleum, oil,
and lubricants that may not all be consumed in a fire and could contaminate soil and water. The
potential for contamination is dependent on several factors. The porosity of the surface soils will
determine how rapidly contaminants are absorbed. The soils are not very permeable on and near
Nellis  AFB. The locations and characteristics of surface and groundwater in the area will also
affect the extent of contamination to those resources.

Aircraft flight operations from Nellis  AFB  are governed by flight standard rules. Specific
procedures for the base are contained in standard operating procedures that must be followed by
all aircrews  operating from the installation (Air Force 1995). In the last five years, there has been
only one aircraft accident on Nellis  AFB, while over 325,000 airfield operations have been
conducted. Since 1990, there has been one Class A mishap in the NRC involving an aircraft
assigned to the OT&E  squadron and one mishap of an aircraft assigned to the WS.

BIRD-AIRCRAFTSTMKE  HAZMDS:  Bird-aircraft strikes constitute a safety concern because of the
potential for damage to aircraft or injury to aircrews  or local populations if an aircraft crashed in a
populated area. Aircraft may encounter birds at altitudes of 30,000 feet MSL or higher, though
over 95 percent of reported bird strikes occur below 3,000 feet AGL. Approximately 50 percent
of bird strikes happen in the airport or airfield environment, and 25 percent occur during low-
altitude flight training (Worldwide Bird-Aircraft Strike Hazard Conference 1990).

Migratory waterfowl (e.g., ducks,-geese,  and swans) are the most hazardous birds to low-flying
aircraft because of their size and their propensity for migrating in large flocks at a variety of
elevations and times of day. The potential for bird-aircraft strikes is greatest during spring and
fall migratory seasons in areas used as migration corridors (flyways) or where birds congregate
for foraging or resting (e.g., open water bodies, rivers, and wetlands). These birds typically
migrate at night and generally fly between 1,500 to 3,000 feet AGL during the fall migration and
from 1,000 to 3,000 feet AGL during the spring migration.

c
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Although waterfowl are the greatest threat, raptors, shorebirds, gulls, herons, and songbirds also
pose a hazard. Peak migration periods for raptors, especially eagles, are from October to mid-
December and corn  mid-January to the beginning of March. In general, flights above 1,500 feet
AGL would be above most migrating and wintering raptors. Songbirds are small birds, usually
weighing less than one pound. During nocturnal migration periods, they navigate along major
rivers, typically between 500 to 3,000 feet AGL.

For aircraft conducting airfield operations at or near Nellis  AFB, the bird-aircraft strike data
maintained by the base indicate that from 1985 through 1995, aircraft experienced 135 bird
strikes. Given that airfield operations at Nellis  AFB exceeded 700,000 during that same period,
the occurrence of bird-aircraft strikes in the airfield environment is very low. Nellis  AFB and its
vicinity include no migration corridors or areas supporting major concentrations of birds. The
majority of these bird-aircraft strikes (56.3 percent) occurred at altitudes of 1,000 feet AGL or
less. Of this total, 10 percent were classified as Class C mishaps; there were no Class A or Class
B mishaps (personal communication, AWFCYSEF  1997).

MUNITZONS  USE AND HANDLING: Personnel at Nellis  AFB control, maintain, and store all
ordnance and munitions required for mission performance. This includes training and inert
bombs and rockets, live bombs and rockets, chaff, flares, gun ammunition, small arms
ammunition, and other explosive and pyrotechnic devices. Munitions are handled and stored in
accordance with Air Force explosive safety directives (Air Force n.d.), and all munitions
maintenance is carried out by trained, qualified personnel using Air Force-approved technical
data. The airfield area also has specific areas designated for the loading of live ordnance, parking
of aircraft loaded with live ordnance, and arming and dearming of ordnance and guns (Air Force
1995). There are two live ordnance loading areas (LOLA), LOLA north and LOLA south. Both
are located to the east of Runway 03R/2  1L. The “hot cargo” pad is located at the northern end of
the flightline, just east of Runway 03R/2  1L. Arm/de=  pads are located at the north and south
ends of the flight line, and immediately adjacent to the ends of the runways. The northern pad is
located to the west of Runway 21R. There are two pads at the southern end of the flight line.
One is located just west of Runway 03L  and the other is just east of Runway 03R. If a
malfunction prevents release of ordnance during a mission and the pilot must return to the base
with “hung” ordnance, the aircraft is parked in revetments in the hung ordnance area while the
ordnance is rendered safe. This area is located east of Runway 03R and south of LOLA south
(Air Force 1995). Sufficient storage facilities exist for current types and amounts of ordnance,
and all facilities are approved for the ordnance they store. The LOLA quantity-distance arc
extends past the base boundary (personal communication, Reynolds, Master Sergeant 1997). The
Air Force is working with the BLM, local communities, and landowners to resolve this issue.

3.4.2 Nellis Range Complex

FIRE RISK AND MANAGEMENT: The Nellis  AFB military fire department provides crash response
by convoy to those ranges within the NRC that are close to Nellis  AFB. The unit is fully
equipped and staffed with qualified personnel. There are no identified equipment shortfalls or
limiting factors (Personal communication, Ploense 1998). Elements of the fire department are
dispersed throughout NAFR and would respond to range fires on DOD-withdrawn lands. I f

3.0 Affected Environment: Safety 3.4-3



F-22 Force Development Evaluation and Weapons School Beddown, Neilis AFB

required, additional response support could be provided by BLM in accordance with a
memorandum of agreement. Under current operations, approximately four to five small fries
occur annually on the ranges. Fire and crash response on the South Range is provided by the Air
Force fire department at Indian Springs Air Force Auxiliary Field. Additional assistance can be
provided under an existing mutual support agreement between the Air Force and the community
fire department at Indian Springs. Fire suppression on the North Range is the responsibility of
the Air Force fire department at Tonopah, with additional assistance available under mutual
support agreements and a memorandum of agreement with BLM (personal communication,
Garner 1998). BLM has primary responsibility for suppression of wildland  fires on NAFR.

SONIC BOOMS: Some high-performance aircraft using the NRC may fly supersonic while training
for air combat maneuvering. When an aircraft flies faster than the speed of sound, it forms a
shock wave that is projected along its flight path. When this shock wave reaches the ground, it is
manifested as an over-pressure and sensed as a sonic boom. A sonic boom is characterized as a
rapid rise in pressure, followed by a rapid drop-off before the pressure returns to normal
atmospheric levels. This change occurs rapidly (i.e., in significantly less than one second). The
overpressures created are, in the vast majority of cases, well below those that would begin to
cause physical injury or damage to structures. In rare cases, a sonic boom could cause physical
damage, as to a window, if the overpressure is of sufficient magnitude. Sonic booms are alleged
to cause startle effects in humans and animals, resulting in safety issues. The Air Force has
established procedures for documenting any such cases and for working with affected parties.

AIRCRAFT~VZSHAP~: Based on historical data on mishaps at all installations and under all
conditions of flight, the military services calculate Class A mishap rates per 100,000 flying hours
for each type of aircraft in the inventory (combat losses are excluded from these mishap
statistics). In the case of MOAs  and restricted areas, an estimated average sortie-operation
duration may be used to estimate annual flight hours in the airspace for each aircraft type. Then,
the Class A mishap rate per 100,000 flying hours can be used to compute a statistical projection
of anticipated time between Class A mishaps in each applicable element of airspace for each
aircraft type. In evaluating this information, it should be emphasized that those data considered
are only statistically predictive. The actual causes of mishaps are due to many factors, not simply
the amount of flying time of the aircraft.

Table 3.4-l summarizes the statistically estimated time between Class A mishaps for each of
major airspace categories within the NRC. These data reflect the highest risk associated with
potential aircraft mishaps in each airspace unit under high and low sortie-operation scenarios.
The high-use scenario considers 300,000 ammal sortie-operations flown in the airspace, while the
low-use scenario considers 200,000 annual sortie-operations.

Several factors can influence the calculation of this projected time interval between Class A
mishaps. Since the calculation is based on hours of flight time per year, an indication of
increased risk can result from a large number of aircraft flying in the airspace or from a smaller
number flying for extended periods of time. To place these values into context, it is also number
flying  for extended periods of time. To place these values into context, it is also appropriate to
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Table 3.4-1. Class A Mishaps under Current Operations

1 300,000 ANNUAL SORTIE-OPERATIONS  1

Airspace

Des&  MOA 3.0 0.000030

Reveille MOA 12.7 0.000012

R-4806 36.5 0.000010

R-4807 7.7 0.000013

M i n i m u m  T i m e Probability of
between Class A Class  A Mishap

Mishaps (in Years) per Year

2.0 0.000030

8.5 0.000012

24.3 0.000010

5.2 I 0.000013 I

R-4809
I

26.9
I

0.000009
I I

17.9
I

0.000009
I

R-4808’
I

67.5
I

0.000003
II 45.0 I 0.000003 I

1. DOE airspace over NTS
Sources: Mishap Rates: personal communications, Air Force, Navy Flying Safety Centers

Aircraft  Sort ie  Operat ions:  personal  communicat ion,  Air  Combat Command 1997

consider the probability of a mishap, which accounts for each aircraft’s exposure. Although the
greatest indicated risk is associated with MOA airspace (2.0 years), the probability of a mishap
remains very low. The aircraft associated with these data is the single-engine F- 16, which will fly
an estimated 17,000 annual sortie-operations in the Caliente  MOA under the high-use scenario.
All other aircraft in that MOA, as well as all other aircraft in every airspace element, indicate
significantly less risk. Overall, there is low risk associated with flight operations within the NRC.
In fact, over the last 5 years, there have been 10 Class A mishaps within the NRC (personal
communication, AWFC/SEF  1998). Since 1990, one Class A mishap involved an aircraft
assigned to the testing squadron and one to the WS. During this period, over 1,800,OOO  sortie-
operations have been conducted within the NRC.

BIRD-AIRCRAFTSTRIKE  H : The Air Force Bird-Aircraft Strike Hazard (BASH) Team
maintains a database that documents all reported bird-aircraft strikes. Historic information for the
last 10 years for the NRC airspace indicate that 10 bird-aircraft strikes have been reported. These
data reflect total strikes experienced by all users of the airspace, not just aircraft from Nellis AFB.
Of these, one resulted in a Class B mishap and three in Class C mishaps. Given that the sortie-
operations within the NRC account for tens of millions of miles flown at all altitudes, the
occurrence and probability of bird-a&aft  strikes are negligible.

ORDNANCE USE AND HANDLING: Use of ordnance during training is limited to ranges within the
NAFR. Air Force safety standards require safeguards on weapons systems and ordnance to
ensure against inadvertent releases. All munitions mounted on an aircrafi  (as well as the guns
carried in the aircraft) are equipped with mechanisms that preclude release or firing  without
activation of an electronic arming circuit.
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System malfunctions or materiel failures, possibly resulting in either an accidental release of
ordnance or the release of a dud component that fails to operate properly, cannot be totally
discounted. However, studies have shown that the probability of such an accidental release
occurring and resulting in injury to a person or damage to property is so small that the risk
associated with the occurrence can be essentially discounted (Air Force 1995).

Air-to-ground ranges in NAFR support delivery of a wide range of ordnance. Approximately 80
percent of the ranges accommodate training or inert bombs and rockets; approximately 64 percent
accommodate live bombs, rockets, and missiles; and approximately 6 1 percent accommodate
strafing. In 1995, approximately 4,504 tons of ordnance were expended on NAFR (refer to
section 2.2.2). Of this, approximately 2,103 tons (46.7 percent) was live (high-explosive)
ordnance.

Based on historical data, “footprints” have been developed that describe a geographic area within
which a training munition may ultimately be expected to come to rest on the ground. These zones
have a long- (i.e., beyond the target), short- (i.e., in front of the target), and cross-range
dimension. Based on data developed from varied attack profiles flown by varied aircraft, and the
type of ordnance delivered, frequency distributions for the dispersion of these munitions have
been developed. With a 95 percent confidence level, a geographic area within which 99.99
percent of the delivered munitions will be contained has been described (Air Force 1996a,  b).
This geographic area, called the weapon footprint, is unique for each weapon system, aircraft,
ordnance type, and delivery profile. The weapon footprints are used to defme the area where
people are prohibited from entry when the range or targets are in use. Application of these
footprints is a prime safety concern and is one of the elements contributing to the target/ordnance
compatibility documentation contained in Nellis AFB Supplement 1 to AFI 13-212, Volume 2
(Air Force 1996b).

C HAFF AND  F LARES: Chaff and flares are also used throughout many portions of the NRC. Their
use is controlled in accordance with standard operating procedures detailed in AFI 13-2 12,
Volume 2, Nellis AFB Supplement 1 (Air Force 1996b).  Types of use, locations, and altitudes
authorized for release vary depending on the type of chaff and flares used. Section 2.2.2 details
the restrictions on chaff and flare use in the NRC. When fire danger is extreme, tlare use ceases.

Chaff consists of very small fibers of aluminum-coated mica that reflect radar signals and, when
dispensed from an aircraft, form a cloud that temporarily hides the aircraft from radar detection.
Although the chaff may be ejected from an aircraft using a pyrotechnic charge, the chaff itself is
not explosive, Chaff is composed of silicon dioxide fibers ranging in diameter from 0.7 to 1 mil
(thousandth of an inch) and coated with an aluminum alloy and a slip coating of stearic acid (fat).
Analyses of the materials comprising chaff indicate that they are nontoxic in the quantities used
(Air Force 1997c). About 500,000 to 3,000,OOO  fibers are contained in each chaff bundle.

The public has raised concerns regarding human health risks associated with the use of chaff* In
response, the General Accounting Office has reviewed the available information on chaff and
asked the DOD  to evaluate the need to conduct further studies on potential health risk. Available
information, as summarized below, indicates that chaff does not pose a significant health risk (Air
Force 1997c).
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Silicon dioxide is an abundant compound in nature that is prevalent in soils, rocks, and sands.
The trace quantities of metals included in the mica fibers are not present in sufficient quantities to
pose a health risk. Aluminum is nontoxic and one of the most abundant metals in the earth’s
crust, water, and air. Trace quantities of silicon, iron, copper, manganese, magnesium, zinc,
vanadium, or titanium may be found in the alloy, but the quantities involved are a minuscule
percentage of levels that might cause concern. Stearic acid is found naturally as a glyceride in
animal fat and some vegetable oils.

,p-

9-s

Air quality concerns regarding chaff use addresses the potential for chaff to break down into
respirable particles and the possibility that hazardous air pollutants are generated from the
cartridges used with some chaff types. Chaff has been test-fired in a controlled environment to
determine its potential to break down into respirable particulates. Findings of this test and a
screening health risk assessment (Air Force 1997c)  concluded that chaff posed no significant air
quality or respiration concerns.

c*
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The potential for chaff to affect soil and water is remote. Laboratory tests of chaff indicated little
or no potential for adverse effects on soil (Air Force 1997c). No adverse impacts on biological
resources have been identified with regard to ingestion or inhalation of chaff. The extensive
dispersal and decomposition of chaff fibers on lands under the NRC would limit the exposure of
grazing and foraging animals to chaff. Studies on grazing and foraging livestock (Air Force
1997c)  provide an indicator of the lack of effects of chaff on animals. Livestock apparently
avoided eating clumps of chaff when mixed with feed. Only when the mixture of chaff and feed
were coated in molasses would the animals eat it. None of the subject livestock exhibited any
observable health effects.

Inhalation of chaff fibers also does not cause adverse effects on wildlife. Data from livestock
have shown that the chaff fibers tend to be too large to penetrate the larynx (Air Force 1997~).
Such fibers would be expelled through the nose or swallowed. Furthermore, chaff particles
would represent a small percentage of the particulates (e.g., dust, vegetal material) regularly
inhaled by animals (Air Force 1997c).

Impacts on land use and visual resources are directly related to the visibility and accumulation of
chaff debris. Chaff does not constitute litter under the EPA definition, nor is it readily visible on
the ground. Field studies (one of which was conducted on NAFR) of the visibility of chaff and
incidental debris in different environmental contexts concluded that noticeably adverse aesthetic
effects are unlikely (Air Force 1997c).

Records indicate the release of approximately 395,000 bundles of chaff within the NRC airspace
annually. Assuming a conservative average of 3 million fibers per bundle and even distribution
throughout the NRC, the area could contain one chaff fiber per 22 square feet. Field studies from
the NAFR observed a density lower than this estimate (Air Force 1997c),  probably due to the
fragmentation of the fibers.

&..‘a

Approximately 90,000 flares are released over the NRC annually. Flares consist of magnesium
and teflon pellets that burn rapidly and completely after being dispensed. A flare begins burning
immediately after it is expelled, reaching its highest temperature (1,000” Fahrenheit) by the time
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it passes the tail of the aircraft. The actual amount of time it takes for a flare to burn out
completely is classified. But, the ACC standard minimum release altitudes for different flare
types (refer to Table 2.2-9) provide sufficient time for a flare to bum completely at least 100 feet
above the ground. Stricter release-altitude standards for NAFR and the NRC MOAs  provide an
additional margin of safety to prevent burning flare material from contacting the ground.
Complete cessation of flare use during periods of extreme fire risk further reduce the potential for
flare-caused fires.

Fires, some caused by flares, do occur on lands under the NRC. While an average of four to five
small (less than three acres) fves occur on NAFR each year, they result from a variety of sources,
including flares. Under the NRC MOAs,  fires tend to be larger (less than 100 acres), but most
were likely to have been caused by cigarettes, matches, vehicle sparks, or fireworks (Air Force
1997c).

Compared with the number (90,000) of flares dispersed over the NRC annually, fires attributable
to flares are rare for several reasons. Foremost, the altitude and other restrictions on flare use
minimize the  possibility for burning material to contact the ground. Second, to start a fire,
burning flare material must contact vegetation that is susceptible to burning at the time. Tests by
the U.S. Forest Service on the ignition of dry grass by burning cigarettes revealed only a few
ignitions despite hundreds of trials (Air Force 1997c). Similarly, the probability of a flare
igniting vegetation would be expected to be equally minimal. Third,  the amount and density of
vegetation, as well as climate conditions, must be capable of supporting the continuation and
spread of fire.

Toxicity of flare materials is not a concern because magnesium, the primary material found in
flares, is considered not likely to be ingested by humans or animals. Impulse cartridges and
initiators used with some flares contain chromium and, in some cases, lead -- hazardous air
pollutants under the Clean Air Act. However, a screening health risk assessment concluded that
they do not present a health risk in the quantities involved. Laboratory analyses of flare pellets
and flare ash indicate that these materials have little potential for affecting soil or water resources
(Air Force 1997c).

Field studies similar to those conducted for chaff indicate that flare debris does not accumulate in
noticeable quantities; therefore, there is little potential to impact aesthetic resources (Air Force
1997c).
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3.5 HAZARDOUS MATERIALS AND WASTE

Hazardo,us  materials, listed under the Comprehensive Environmental Response, Compensations,
and Liability Act (CERCLA), and the Emergency Planning and Community Right-to-Know Act,
are defined as any substance that, due to quantity, concentration, or physical, chemical, or
infectious characteristics, may present substantial danger to public health, welfare, or the
environment. Examples of hazardous materials include petroleum products, synthetic gases, and
toxic chemicals. Hazardous wastes, listed under the Resource ,Conservation  and Recovery Act
(RCRA),  are defined as any solid, liquid, contained gaseous, or semisolid wastes, or any
combination of wastes that pose a substantial present or potential hazard to human health or the
environment. Additionally, hazardous wastes must either meet a hazardous characteristic of
ignitability, corrosivity, or reactivity under 40 Code of Federal Regulations (CFR) 26 1, or be
listed as a waste under 40 CFR 263.

Hazardous materials and wastes are federally regulated by the EPA, in accordance with the
Federal Water Pollution Control Act, Clean Water Act, Toxic Substance Control Act, RCRA,
CERCLA, and Clean Air Act. The federal government is required to comply with these acts and
all applicable state regulations under Executive Order 12088 and DOD  Directive 4150.7, AFI 32-
1053. Additionally, Executive Order 12088, under the authority of the EPA, ensures that
necessary actions are taken for the prevention, management, and abatement of environmental
pollution from hazardous materials or hazardous waste due to federal activities.

Other topics commonly addressed under hazardous materials and waste include underground
storage tanks, potential contaminated sites designated under the Air Force’s Installation
Restoration Program, polychlorinated biphenyls (PCBs),  and radon. For each of these issues,
Nellis AFB has implemented or completed investigative removal and clean-up programs under
appropriate federal regulations. Review of baseline conditions relative to the elements of the
Proposed Action established that no proposed construction or other on-base activity would affect
or be affected by underground storage tanks, Installation Restoration Program sites, transformers
or other materials containing PCBs,  and structures associated with radon levels above EPA action
levels. Therefore, this EIS does not address these topics further.

The ROI for potential impacts related to hazardous materials and waste consists of Nellis  AFB
(ROI One), with an emphasis on aircraft maintenance and munitions handling areas. Since the
proposed F-22 FDE program and WS aircraft operations within the NRC would not generate or
require disposal of hazardous wastes, a discussion of hazardous wastes within the NRC airspace
is not provided.

3.5.1 Nellis AFB

3.5.1.1 Hazardous Materials and Hazardous Waste Generation

Activities at Nellis  AFB require the use and storage of a variety of hazardous materials that
include flammable and combustible liquids, acids, corrosives, caustics, anti-icing chemicals,
compressed gases, solvents, paints, paint thinners, and pesticides.
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Nellis  AFB uses a hazardous material pharmacy pollution prevention system to manage
hazardous materials. This process provides centralized management of the procurement,
handling, storage, and issuing of hazardous materials, as well as the turn-in, recovery, reuse,
recycling, and disposal of hazardous wastes. The pharmacy approval process also includes
review and approval by Air Force personnel. In addition, the base has a Spill Prevention and
Response Plan, Nellis  AF.B  Plan 19-l and a Facilities Response Plan included as appendices in
the Nellis  AFB  Hazardous Waste Management Plan (Air Force 1997j).

The Nellis  AFB  Hazardous Waste Management Plan provides guidance and procedures for
proper management of RCRA and non-RClL4  hazardous waste generated on the base to ensure
compliance with applicable regulations. Base management plans and DOD  directives, serving to
implement these laws and regulations, include hazardous material management plans, spill
prevention and contingency plans, and pollution prevention plans that are regularly updated to
reflect any changes in the base mission.

P

Nellis  AFB is expected to generate more than 110,000 pounds of RCRA hazardous waste in 1998
and is therefore considered a large quantity generator by the EPA. Hazardous waste at Nellis
AFB is accumulated at approved 90&y  storage areas on the base or at satellite accumulation
points that must be located at or near the same areas where waste streams are generated. Each
accumulation point must comply with requirements for siting, physical construction, operation,
marking, labeling, and inspection and must maintain a container inspection log. Generators of
hazardous wastes are responsible for properly segregating, storing, characterizing, labeling,
marking, packaging, and transferring all hazardous waste for disposal. Wastes generated on base
are turned into the Central Accumulation Site on base, and the Defense Reutilization and
Marketing Office manages these wastes under regulations set forth in Nellis  AFB’s  RCRA  Part B
storage permit. Transporters of hazardous waste must ensure that waste is transported in a proper
U.S. Department of Transportation-approved container. The proper container can be determined
by reference to the Hazardous Materials Table in 49 CFR 172.101. A total of 83 satellite
accumulation points are located at Nellis  AFB (Air Force 1997j). Two 90&y  storage areas are
operated at Nellis  AFB as collection areas for wastes received from satellite accumulation points.
These accumulation points manage 46 established waste streams generated on base.

A variety of activities on base, including aircraft  maintenance and support, civil engineering, and
printing operations, have been identified as primary contributors to hazardous waste streams.
Numerous other shops add to hazardous waste streams, including Aerospace Ground Equipment,
AircraR  Structural Maintenance (ASM), Fuels Management, Non-Destructive Inspection,
Munitions and Armament Shops, In-Squadron Maintenance, the Wheel and Tire Shop, and others
(e.g., avionics, egress systems, electrical, metals, pneudraulics, hydraulics, radio, jet engine, and
structural maintenance). The greatest volumes of hazardous waste are generated Tom aircraft
support functions. Routine activities conducted on the flightline generate paints containing lead-
mercury-chromium, hazardous waste containers, and contaminated rags. Wastes derived from
maintenance activities include petroleum, oils, and lubricants, paints and paint-related wastes
such as thinners and strippers, batteries, contaminated spill absorbent, adhesives, sealers,
solvents, fuel filters, photochemicals, ignitable wastes, and metals. Basic processes and waste
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handling procedures for general aircraft maintenance activities are identified in the NeIlis MB
Hazardous -Waste  Management Plan 12 (Air Force 19973’).

ASBESTOS: Many buildings on base date from the 1940s through the 1980s; asbestos-containing
materials have been identified in many of these facilities. An Asbestos Hazardous Survey and
Assessment database has been compiled that provides information for each asbestos-containing
building (Air Force 1994c). Renovation or demolition of on-base structures is reviewed by Civil
Engineering personnel to ensure appropriate measures are taken to reduce potential exposure to,
and release of, friable asbestos. Non-friable asbestos is not considered a hazardous material until
it is removed or disturbed.



3.6 EARTH AND WATER RESOURCES

Earth resources consist of all soil and bedrock materials. This EIS focuses on soils and
topography as the only aspects of earth resources potentially affecting or affected by on-going or
proposed activities on Nellis  AFB. Other aspects of earth resources -- mineral and energy
deposits, unique landforms, and paleontologic resources - are not relevant to this discussion
since they either do not exist on base or would not be affected by current or proposed on-base
actions.

Data used to describe baseline conditions included geologic, soil, and mineral resource literature
obtained from the Air Force, U.S. Geological Survey (USGS), BLM, and University of Nevada
(Nevada Bureau of Mines and Geology).

Water resources include surface water and groundwater. Lakes, rivers, and streams comprise
surface water resources that are important for economic, ecological, recreational, and human
health reasons. Groundwater is used for potable water consumption, agricultural irrigation, and
industrial applications. Groundwater properties are often described in terms of depth to aquifer,
aquifer or well capacity, water quality, and surrounding geologic composition. Attributes of
water resources considered in the EIS include hydrologic setting, availability, use, quality
(including protection zones), floodplains, flood hazard, and adjudicated claims to water rights for
both surface and groundwater.

The ROI for earth and water resources includes the area encompassed by Nellis  AFB. Within the
ROI, this description focuses on specific areas subject to construction or ground disturbance as a
result of the Proposed Action. The NAFR and NRC are not discussed in this section for either
water or earth resources because the proposed activities for the F-22 would not alter current
conditions in these areas (see section 2.5).

3.6.1 Earth Resources

Nellis  AFB is located in the northern portion of the Las Vegas Basin in the southern part of the
Las Vegas Valley. This area is characterized primarily by flat alluvial deposits with north-
trending mountain ranges to the north and east. The elevation of Nellis  AFB  is about 2,000 feet
above sea level. The ground surface over most of Nellis  AFB is disturbed by man-made
features, such as airfields, roads, and buildings. Nellis  AFB is relatively flat. Over most of the
base, including the vast majority of the developed areas, slopes are 1 percent or less.

Nellis  AFB  lies primarily on two types of soil, the Las Vegas - Destazo complex and the Las
Vegas - Skyhaven  complex (USDA 1985). These soils are very similar physically and
chemically. Las Vegas soils comprise 60 percent of Nellis  AFB soils and Skyhaven  and Destazo
soils together comprise 25 to 30 percent, leaving 10 to 15 percent McCarran  - Grapevine
complex, Weiser - Goodsprings complex, and Glencarb silt loam. The main soil types share the
following attributes:
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l moderately slow permeability;

l slight potential for water erosion;

l high potential for wind erosion; and

0 a shallow hardpan  layer that limits construction.

These attributes indicate that ground disturbance at Nellis  AFB,  such as would occur with
construction, could lead to a high degree of wind erosion. Erosion from precipitation and runoff
is rare due to soil characteristics and lack of slope on Nellis  AFB.

3.6.2 Water Availability, Use, and Quality

The Sierra Nevada, stretching along Nevada’s western border, interrupts the prevailing easterly
flow of storm systems and the state’s access to precipitation, resulting in a “rain shadow.” The
Las Vegas Valley extends in a northwest - southeast direction and drams southward through the
Las Vegas Wash into Lake Mead. Nellis  AFB lies in the northern portion of the Las Vegas
Valley within the Colorado River Basin. Natural stiace  waters and perennial streams are
nonexistent due to low precipitation, high evaporation, and low humidity. No loo-year
floodplains occur within the developed portions of the base. With the exception of local
thunderstorms intense enough at times to cause flash flooding, much of the warm weather
precipitation is lost through evaporation and transpiration. The little precipitation that is
captured is drawn into the valley’s principal basin-fill aquifer, shallow aquifers, and the
Colorado River.

Carbonate rock aquifers of the Death Valley and Colorado aquifer systems underlie Nellis  AFB
(USGS 1997). These systems are hydrologically connected to shallower alluvial aquifer systems
composed of sand and gravels. The principal aquifer in the Las Vegas Valley hydrologic basin is
naturally recharged by 30,000 to 35,000 acre-feet per year (AFY),  mostly from the Spring
Mountains on the west valley boundary. Recharge of the shallow aquifers is also occurring,
primarily as a result of irrigation water percolating into the ground.

Surface water is sparse in Nevada. Typically, as much as 75 percent of Nevada’s precipitation
falls during the winter. Only the highest mountains average more than 10 inches of ammal
runoff (Moosburner 1986).

Surface water is transported to Nellis  AFB  by pipelines from Lake Mead. No perennial or
ephemeral streams, natural lakes, or other open bodies of water, excluding manmade
impoundments, are found on Nellis  AFB. Low precipitation, a lack of slope, and the absence of
perennial or ephemeral streams create a context where the potential for water erosion is rare.

Nevada’s groundwater is typically found in unconsolidated deposits of sand, gravel, silt, and clay
that partly fill the many basins. Most groundwater development is in basins where water is
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readily obtained from shallow unconsolidated deposits and where well yields are more
predictable than they are in the mountains.

Sources of grotmdwater  are available from the principal alluvial-fill aquifer underlying the Las
Vegas Valley. Wells are located in both the northwest part of the valley for the Las Vegas
Valley Water District and in the northern end of the valley for North Las Vegas. Nellis  APB has
groundwater rights provided by 17 permitted water wells, 13 on base and 4 off base.

Piped surface waters and groundwaters support base personnel and operations. These resources
include water for drinking and sewage systems, fire utilities, landscape maintenance, and
construction. Over 60 percent of current water use on Nellis  APB is for aircraft washing and
maintenance.

Nellis  APB  drinking water standards are established by the EPA under the Safe Drinking Water
Act, also adopted by the State of Nevada. Drinking water quality for public supply systems is
regulated by the Nevada Department of Health. Maximum contaminant levels have been
established for various water quality constituents to protect against adverse health effects. All
water sources for Nellis  APB meet EPA and State of Nevada standards.
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Biological resources incorporate living, native or naturalized plant and animal species and the
habitats within which they occur. Plant associations are referred to as vegetation and animal
species are referred to as wildlife. Habitat can be defined as the resources and conditions present
in an area that produces occupancy of a plant or animal (Hall et al. 1997). The analysis will focus
on species or vegetation types that are important to the function of the ecosystem, are of special
societal importance, or are protected under federal or state law or statute. For purposes of the
impact analysis, these resources will be divided into four major categories: (1) vegetation, (2)
wetlands, (3) wildlife, and (4) threatened, endangered, or sensitive species. Those categories are
described as follows:

.--=

1 ) Vegetation includes all existing terrestrial plant communities with the exception of
wetlands or threatened, endangered, or sensitive species. Vegetation communities of
interest include salt desert shrub, southern desert shrub, northern desert shrub, and
pinyon-juniper.

2) Wetlands are considered sensitive and protected by Section 404 of the Clean Water
Act. They include jurisdictional and non-jurisdictional wetlands. Jurisdictional
wetlands consist of those that meet the three criteria defined in the Corps of
Engineers Wetlands Delineation Manual (Army 1987) and are under the jurisdiction
of the U.S. Army Corps of Engineers. Non-jurisdictional wetlands include wetlands
meeting only one or two of the three criteria. Wetlands are generally associated with
drainages, stream channels, and water discharge areas (natural and man-made).

3) Wildlife includes all vertebrate animals (i.e., fish, amphibians, reptiles, birds, and
mammals) with the exception of those identified as threatened, endangered, or
sensitive species. Invertebrate species or species groups such as mollusks (e.g.,
snails) or insects are sometimes included.

4 ) Threatened, endangered, or sensitive species are defined as those plant and animal
species listed as threatened, endangered, or proposed as such, by the USFWS and/or
Nevada Division of Wildlife (NDOW).  Preservation of sensitive biological resources
is accomplished through many means, most notably the Endangered Species Act,
which protects federally listed threatened and endangered plant and animal species.
Federal species of concern, formerly Category 2 candidate species, are not protected
by law; however, these species could become listed and, therefore, protected at any

0 time. Considering these early in the planning process may avoid future conflicts that
could otherwise develop. The State of Nevada also protects plant and animal species
listed through the Nevada Revised Statutes and regulations set forth in the Nevada
Administrative Code. Additionally, the Nevada Natural Heritage Program maintains
a database of state species of concern, many of which are not afforded legal
protection.
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The ROIs  for biological resources include Nellis  AFB and all lands under the affected airspace
associated with the F-22 beddown  proposal. Two major areas have been identified: all areas
directly affected by ground-disturbing activities and changes in noise contours on Nellis  AFB and
the NRC.

3 .7 .1  Nellis AFB
a

VEGETATION: Nellis  AFB is located in the Mojave desertscrub biome, the smallest of the four
North American warm-temperate desertland biomes. It is spatially and floristically intermediate
between the Great Basin desertscrub and the Sonoran desertscrub. Winter rainfall predominates.
The elevation range of the Mojave desertscrub biome is broader than that of the other desertscrub
biomes, with roughly three-quarters of the biome lying between 2,000 and 4,000 feet. It is
frequently referred to as “high desert” (Turner 1994b).

Most distinctions between desert biomes are based on the presence or absence of large, easily
identified plant species. Main plant dominants of the Mojave desertscrub biome are creosote
bush, all-scale, brittlebush, desert holly, and white burrobrush. Shadscale, blackbrush, yucca, and
white bursage are also common (Turner 1994b).

The main base covers approximately 11,300 acres, 7,000 acres (62 percent) of which are
undeveloped; the remaining area is either paved or contains structures. Native desertscrub
vegetation is found in varying amounts in the developed and undeveloped areas of Nellis  AFB,
although native vegetation, when present, has generally been greatly disturbed. One of the  least
disturbed areas of desertscrub vegetation is found in Area II, located in the northeastern portion of
the base. This area is dominated by the creosote bush-white bursage community (Air Force
1992c; Hazlett et al. 1997).

Approximately 1,000 acres of Nellis  AFB are improved grounds, which are areas of turf grasses
that require routine maintenance such as mowing,.irrigating,  and fertilizing. A wide variety of
native and introduced, drought-tolerant deciduous trees and shrubs, evergreen trees and shrubs,
perennials, ground covers, vines, and grasses have been planted throughout the base. They are
contained mostly within and adjacent to developed areas at the base (Air Force 1997e).

WETLANDS: A 1:250,000  scale National Wetlands Inventory map was used for Nellis  AFB
because the standard 1:24,000  scale was not available (USFWS 1990). Recent field surveys have
found that the only potential wetlands on Nellis  AFB are the golf course ponds. U.S. Army Corps
of Engineers personnel have determined that these man-made water sources are not subject to
wetlands protection under the provisions of the Clean Water Act (Air Force 1997e). The
remainder of the base is arid desert or urban development.

WILDLIFE: Due to its location adjacent to metropolitan Las Vegas and previous development and
construction activities, Nellis  AFB is primarily an urban environment with some relatively
undisturbed lands lying to the east and north of the base. Wildlife species found on base are
mostly limited to those that have adapted to high levels of human activity and disturbance.

L

3.7-2 3.0 Affected Environment: Biological Resources



F-22 Force Development Evaluation and Weapons School Beddown, Nellis AFB

Three general habitat types are present on the base: urban areas, open space recreation (e.g., golf
course), and native desertscrub vegetation. Common bird species in the urban areas include
house finch and house sparrow. Open spaces are frequented by American coot, horned lark,
great-tailed grackle, and domestic geese and ducks. The areas with the most diverse wildlife are
those containing native desertscrub vegetation. Area II comprises the most undisturbed native
desertscrub habitat on base. Coyote, Gambel’s quail, mourning dove, desert spiny lizard, and
side-blotched lizard are common (Air Force 1997e).

C
Nellis  AFB has an aggressive Bird Aircraft Strike Hazard program. Over the last ten years, no
Class A or B mishaps due to bird-aircraft strikes have occurred around the base.

THREATENED, ENDANGERED, AND SENSITIVE SPECIES: A total of 19 protected and sensitive
species occur or potentially occur on Nellis  AFB (see Appendix F, Table F-2). Only one species,
the desert tortoise, is federally listed. It is listed as threatened by both the USFWS and the State
of Nevada. The remaining 18 species, including 1 plant, 2 reptiles, 4 birds, and 11 bats, are
federal species of concern (Air Force 1997a; USFWS 1997a).

The desert tortoise is the largest reptile in the arid southwestern U.S. Tortoises spend much of
their lives in underground burrows they excavate to escape the harsh summer and winter desert
conditions. They usually emerge in late winter or early spring and again in the fall to feed and
mate, although they may be active during summer when temperatures are moderate. Desert
tortoises are herbivorous, eating a wide variety of herbaceous vegetation, especially flowers of
annual plants. Historically the tortoise occupied a variety of desert communities in southeastern
California, southern Nevada, western and southern Arizona, southwestern Utah, and through
Sonora and northern Sinaloa, Mexico. Today it can still be found in these areas, although the
populations are fragmented and declining over most of its former range (Air Force 1994b).

In the 197Os,  many biologists were concerned with the decline in desert tortoise populations. A
long-lived animal with a low reproductive rate, the persistence of desert tortoise populations
depends on the long-term survival of adults. The major cause of population declines appears to
be high adult mortality due a number of factors including habitat loss, degradation, and
fragmentation; direct take by humans (e.g., collection as pets, shooting, and motor vehicle
collisions); disease; increased predation on juvenile tortoises by common ravens; and recent
droughts (Air Force 1992b; Nowak et al. 1994). In 1980, the USFWS placed the Beaver Dam
Slope, Utah, population on the federal list of threatened species, and by 1990, the entire Mojave
Desert population was listed as threatened. In 1994, the Desert Tortoise Recovery Plan put forth
guidelines for the establishment of critical habitat for the desert tortoise; three areas of critical
habitat were proposed for Clark County (Clark County 1995a;  Air Force 1997d).

Desert tortoises are expected to occur primarily in Mojave desertscrub habitat found on Nellis
AFB and the South Range. On Nellis  AFB, desert tortoises are not found in the Main
Cantonment or Area III due to the widespread development in these areas. During a 1991 survey
of 5,770 acres of Area II, 14 desert tortoises were observed. Section 7 consultations with the
USFWS occurred in 1992 and 1993 prior to the development of a landfill site and sewer pipeline
construction, respectively. The USFWS issued Biological Opinions for both these actions (Air
Force 1997e).
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Only one sensitive plant species, the California or Las Vegas bearpoppy, is found on Nellis  AFB,
(Hazlett et al. 1997; USFWS 1997a). It is currently listed as a federal species of concern,
critically endangered by the State of Nevada, and rare by the Nevada Natural Heritage Program
(see Appendix F, Table F-l). The USFWS considers protection of the Las Vegas bearpoppy as
one of its highest priorities in Nevada. Species of concern are not protected under the
Endangered Species Act; however, by protecting existing populations on public lands, including
those found on Nellis  AFB, the USFWS seeks to avoid listing the Las Vegas bearpoppy as
threatened (Air Force 1997e).

Four populations of Las Vegas bearpoppy have been located on Nellis  AFB: three populations in
Area II and one population in Area III. In 1996, Area II had approximately 1,300 plants and Area
III had the largest population with “thousands of plants.” Because two of the four populations,
including the Area III population, are exposed to habitat disturbance from human activities (e.g.,
motorcycling, bicycling, and horseback riding), current protective efforts are being evaluated by
the Environmental Management office at Nellis  AFB (Air Force 1997e).

The chuckwalla and banded Gila  monster are both federal species of concern; the Gila  monster is
also protected by the State of Nevada. At Nellis  AFB, chuckwallas have been confirmed by the
presence of scat on the rocky hillsides of the eastern portion of Area II (Air Force 1997e).
Chuckwallas inhabit rocky hillsides, talus slopes, and rock outcrops in areas dominated by
creosote. Rocks and their associated crevices provide shelter and basking sites.

The Gila  monster is found in Mojave desertscrub habitat characteristic of the undeveloped areas
of Nellis  AFB and the South Range. Gila  monsters are capable of digging but they depend
largely on natural crevices, desert woodrat  nests, or animal burrows (e.g., those of the desert
tortoise) for shelter. Winter ranges are generally in more elevated locations on rocky slopes or
outcrops; summer ranges are located in adjacent lower valleys and bajadas.

Bats are found in all major vegetation communities of Nevada (Hall 1946). Within these
communities, bats inhabit a wide variety of habitats from rocky canyons to riparian washes. The
low-elevation creosote bush-white bursage community, characteristic of the Mojave Desert and
southern Nevada, appears to support the most bat species; the higher-elevation Great Basin
sagebrush-pinyon-juniper community supports the fewest (Air Force 1997a). Twenty species of
bats potentially occur at Nellis  AFB or on NAFR, twelve of which are considered species of
concern by the USFWS. One species, the spotted bat, is listed as threatened by the NDOW (see
Appendix F, Table F-Z).

Only one Federal Bird Species of concern, the burrowing oil, has been found at Nellis  AFB.
Burrowing owls have been observed on and near Nellis  AFB especially in the flat, previously
disturbed areas found around the southern boundary of the base, including the concrete edges of
flood control channels. They have been sighted along the south perimeter of Area I during
construction activities adjacent to the golf course. In 1996, maintenance of a Clark County
Regional Flood Control District channel within Area I disturbed two burrowing owls, and four
artificial burrows were established in the southwest portion of Area I to comply with USFWS-
recommended mitigation measures. Also in 1996, one adult and four young were seen in the
southern comer of Area I, south of the golf course. Nearby construction was halted until the
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young fledged. The black tern and white-faced ibis may occur at the golf course ponds only as
rare transient migrants. The phainopepla occurs at the Desert Wells Annex, 4 miles west of
Nellis  AFB. None of these three species have been observed at Nellis  AFB (Air Force 1997e).

3.7.2 Nellis Range Complex

VEGETATION: The NRC lies within the Basin and Range Physiographic Province, which is
characterized by hundreds of long, narrow mountain ranges separated by broad alluvial valleys.
It also lies within the hydrographic Great Basin, which is an area of internal drainage between the
Rocky Mountains and the Sierra Nevada. Contained within the southern portion of the Great
Basin lie two distinct biogeographic provinces: the Mojave Desert province and the Great Basin
Desert province (DOD  1997). A biogeographic province is defined as a region that differs from
another region primarily on the basis of the predominant vegetation and wildlife habitat types.
The South Range encompasses an area that supports vegetation and habitat types characteristic of
the Mojave Desert; the North Range and the majority of lands underlying MOA airspace
encompass a transition area that supports vegetation and habitat types characteristic of both the
Great Basin and Mojave Deserts (Air Force 1997e). The region can also be separated climatically
into hot and cold deserts. The lower, hot Mojave Desert receives most of its precipitation as rain;
the higher, cold Great Basin Desert receives most of its moisture as snow (MacMahon  1988).

In addition to the general vegetation of the lands underlying the NRC, the affected environment
includes the North and South Range target areas, dominated by non-native grasses.
Approximately 90,000 acres (about 3 percent of the NAFR) around target areas have been
disturbed by military activities. Current NAFR fire-suppression activities include the use of
firebreaks around targets to reduce the likelihood of fires.

Inventories of the North and South ranges have shown, at a coarse scale, a great diversity of
vegetation. Almost all the vegetation types of both the Great Basin and Mojave Desert provinces
occur, as well as vegetation characteristic of the Mojave-Great Basin transition (DOD  1997)
(Figure 3.7-  1). Because of the transition between the Mojave and Great Basin deserts and the
diverse topographic relief, this region exhibits a unique diversity of plant and animal species.

The area roughly north of the 37th parallel is characterized by sagebrush and saltbush  vegetation
(Turner 1994a). Most of the precipitation, falling predominantly as snow, remains in the region
until it is absorbed into the ground or evaporates; it is not transported out of the region.

In valley floors of the North Range and between 4,000 and 5,000 feet with pronounced cold-air
drainages, the characteristic plant species include shadscale and fourwing saltbush  in almost
monotypic stands associated with annuals. The plant species found on valley floors and alluvial
fans from 5,000 to 6,000 feet are dominated by dwarf shrubs but include shadscale associated
with winterfat, Nevada ephedra, or Bailey greasewood. The salt-tolerant winterfat and
greasewood are also found on valley floors with high salinity. Other species associated with the
above series include fourwing saltbush, budsage,  Indian ricegrass, and littleleaf horsebrush with
the occasional Joshua tree or yellow rabbitbrush (DOD  1997). These principal scrub species are
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much-branched, non-sprouting, aromatic semishrubs with soft  wood and evergreen leaves. They
are mostly without spines. There are few cacti, either in numbers of individuals or species
(Turner 1994a).

A

,-

The characteristic plant series found on rolling uplands and montane slopes from 5,600 to 7,700
feet include black sagebrush, big sagebrush, with pinyon pine-Utah juniper occurring from 6,400
to 7,800 feet. Additional species occurring within these communities include squirreltail, Nevada
ephedra, blue grama,  and Indian ricegrass. Associated with springs and seeps are wiregrass,
interior rose, Kentucky bluegrass, and desert gooseberry. At even higher elevations (7,400 to
8,800 feet) white fir and limber pine are dominant with associations of mountain maple, wax
currant, big sagebrush, and mountain spray (DOD  1997).

‘II The South Range lies within the northeastern portion of the Mojave Desert. Below
approximately 4,000 feet, plant communities are dominated by creosote bush. The most common
vegetation communities are creosote-white bursage and saltbush communities. At elevations
above 4,000 feet they are replaced by communities transitional to Great Basin desertscrub (e.g.,
blackbrush) (Turner 1994b;  DOD  1997).

Below 4,000 feet on valley floors and bajadas in the southern ranges (e.g., Three Lakes and
Indian Springs valleys), creosote bush is the visually dominant shrub. It is associated with a
variety of other shrubs depending on soil type and elevation. As in the North Range, fourwing
saltbush and shadscale are characteristic at this elevation. Where soils are clayey and alkaline, as
they are on playas  at the lowest elevations, four-wing saltbush and shadscale dominate and are the
characteristic species in the saltbush  community.

At elevations from 4,000 to 5,000 feet on alluvial fans and valley bottoms the blackbrush
community marks the transition between the Mojave and Great Basin deserts. Joshua tree, spiny
menodora and Nevada ephedra are commonly associated with this community. Above 5,000 feet,
the sagebrush-pinyon-juniper community is characteristic of the higher elevations of the Great
Basin and Mojave deserts. Increased precipitation and lower temperatures at these elevations
allow the development of this woodland type, consisting of trees less than 5 feet high. The
dominant species include pinyon pine; big sagebrush in deeper soils; or black sagebrush in areas
with shallow, rocky soils; and Utah juniper. Common subdominants in this woodland are
rabbitbrush and joint fir (Air Force 1997d;  DOD  1997).

WETLANDS: In 1996, a survey was conducted to characterize, describe, catalog, and delimit the
extent of water resources within the range. The primary objectives of this survey were to
characterize these water resources in terms of surface waters, saturated soils, value to wildlife,
and current conditions, rather than conducting formal wetland delineations (Air Force 1997k).
Over the approximately 3-million-acre NAFR, nearly all of the surface water resources are
springs, seeps, pools, small streams, and the saturated soils they support. There is only one
intermittent stream found on NAFR; no other naturally occurring rivers, ponds, or lakes are found

P-, (Air Force 1997k; USFWS 1995a,  b).

The five man-made ponds on the North Range contain most of the available surface water on
NAFR. Four of the five ponds (Tonopah Test Range, Strike Eagle, Cactus Flat, and Tolicha)
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have been established for construction needs; the fifth (Rose Spring) was established to provide
water for horses and wildlife (Air Force 1997k). On the South Range, surface waters are
extremely limited and generally only accessible by helicopter. In the Pintwater Range, the major
springs are Tim, Pintwater, and Crystal, with Tim Spring having the greatest volume of standing
water (Air Force 1997k). Playas,  dry lakes, and other seasonally or ephemerally wet areas were
not systematically investigated during the 1996 wetland survey, but some are thought to be
heavily used by waterfowl and other migratory birds in the spring (e.g., Mud Lake, Cactus Flat,
Gold Flat on North Range; Three Lakes Valley and Indian Springs Valley on South Range) (Air
Force 1997k).

a

MOA airspace overlies important and relatively extensive riparian and wetland habitats
associated with the White and Muddy rivers and Meadow Valley Wash (Figure 3.7-2). Although
extremely small in total area, riparian communities in the Great BasinMojave  Desert region are
critical centers of biodiversity and provide migration pathways for many species. More than 75
percent of the species in the region, including SO percent of the birds, are strongly associated with
riparian vegetation (Brussard et al. 1997).

Associated with the White River is Pahranagat Valley, which contains Pahranagat National
Wildlife Refuge (NWR)  with over 5,300 acres of marshes, open water, and native grass meadows
and Key Pittman Wildlife Management Area (Figure 3.7-2) (USFWS 1995a; Northern Prairie
Wildlife Research Center @lPWRC]  1997b). North of Pahranagat NWR, near the town of Hiko
and along the White River, is the Key Pittman Wildlife Management Area, under the jurisdiction
of NDOW. The 1,337 acres of high desert and marshes are managed primarily to provide food,
cover, and habitat for waterfowl but to provide public use and recreation opportunities (Padillo
1998).

Located about 50 miles northeast of Las Vegas on the Muddy River is Moapa NWR. A tributary
to the Colorado River system, the Muddy River receives much of its perennial flow of water from
the numerous thermal springs in the Moapa ValIey  (USFWS 1997b).

WILDLIFE: Due to the presence of the Great Basin and Mojave deserts, the transition zone
between them, and the desert springs and riparian areas of the region, there is a great diversity of
habitat, which creates varied and locally abundant animal communities within the NRC. The
range of wildlife supported by this great diversity of habitat and commonly found within the NRC
includes over 30 species of reptiles, 60 species of mammals, and over 240 species of birds (see
Appendix F).

Wildlife found in the area of the North Range includes a distinct fauna that is associated with the
Great Basin desert scrub. A number of distinctive mammalian representatives follow the
sagebrush communities of this biome: Townsend’s ground squirrel, dark kangaroo mouse, and
sagebrush vole. Other species such as the pale kangaroo mouse and chisel-toothed kangaroo rat
prefer the saltbush communities and other desertscrub series. The Great Basin pocket mouse,
Ord’s kangaroo rat, and the montane vole are best represented at the higher altitudes. Common
carnivores include badger, coyote, and bobcat. The more densely vegetated higher elevations
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support mountain lion and mule deer. Bats are common in the North Range but are restricted to
areas with appropriate roost sites located near water. Species found on the North Range include
California myotis, pipistrelle, and pallid bat (see Appendix F; Turner 1994a;  Air Force 1997a).

c
Big game animals managed by NDOW and found on the ranges include mule deer, bighorn
sheep, and pronghorn. Mule deer and bighorn sheep are generally found in the higher elevations,
with bighorn associated with steep, rocky terrain and cliffs; pronghom are generally associated
with valleys and other flat, open grassland areas. Although uncommon, the three species may be
found in the same area, usually at the edge of valleys. Estimated 1997 populations of pronghorn,
bighorn sheep, and mule deer were 465, 1,030, and 3,090 individuals, respectively. Distributions
of the three ungulates on the ranges and under MOA airspace are shown in Figure 3.7-3.

Wild horses and burros are protected under Public Law 92-195, the Wild Free-Roaming Horse
and Burro Act of 1971, as amended (16 U.S.C. 133 l-1340). Approximately 65 percent of the
nation’s 35,000 wild horses live in Nevada; about 1,239 were present in 1996 on the 394,500-acre
Nevada Wild Horse Range (NWHR)  located in the northeastern portion of the North Range
(BLM 1997a) (see Figures 3.2-  11 and 3.7-3). Through a cooperative agreement with Nellis  AFB,
the BLM is authorized to manage wild horses on the NWHR and to maintain the NAFR as a
burro-free area (Air Force 1997e). Since wild horses heavily impact water and other natural
resources on the North Range, an appropriate management level of 600 to 1,000 horses was
established by the BLM (BLM 1996; Air Force 1997d,  k). Achieving the appropriate
management level will help maintain the wild horse population in a natural, ecological balance
with the other resources and uses within the NWHR.

Due to cold winters, reptiles are not as well represented in the Great Basin portions of the North
Range as in the warmer, Mojave desertscrub of the South Range. Common species include the
sagebrush lizard, long-nosed leopard lizard, desert homed lizard, western whiptail, western fence
lizard, gopher snake, and western rattlesnake. Amphibians on the North Range are restricted to
areas near water and include the Great Basin spadefoot toad (see Appendix F; Jaeger 1957;
Turner 1994a).

L

P

Birds common to the North Range include sage sparrow, sage thrasher, common raven, turkey
vulture, and broad-tailed hummingbird. There are numerous raptor  species, both resident and
migratory, including both hawks and owls. In areas of pinyon-juniper, the pinyon jay, bushtit,
and mountain chickadee are common. The most common warbler, especially in the pinyon-
juniper belt, is the black-throated gray warbler (see Appendix F; Jaegar 1957; Turner 1994a).
Bird diversity is especially apparent in the fall and spring during migration when bird species
tend to follow the generally north-south mountain ranges and are attracted to the infrequent ponds
and riparian areas (Air Force 1997b).

The South Range is primarily associated with Mojave desert scrub; however, at the higher
elevations, Great Basin-associated habitats and the concomitant wildlife species discussed for the
North Range are common.
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Common mammals on the North Range are also common to the South Range. They include
coyote, black-tailed jackrabbit, desert cottontail, and bobcat. The mountain lion, though
uncommon, is found in the higher elevations. Rodents are especially prevalent in the Mojave
desertscrub and include Merriam’s kangaroo rat, little pocket mouse, white-tailed antelope
squirrel, desert woodrat,  southern grasshopper mouse, long-tailed pocket mouse, cactus mouse,
and canyon mouse. The same species of bats that are found in the North Range are expected to
be present in the South Range, again in areas where there is free-standing water (see Appendix F).
Bighorn sheep, the only game animal found on the South Range, is found in the higher elevations
of the Desert National Wildlife Range including the Pintwater, Desert, and Sheep ranges (see
Figure 3 -7-3). For further information, see the North Range discussion.

Birds common to the South Range include many of the same species found in the North Range
including common raven, turkey vulture, red-tailed hawk, and sparrows. Birds more commonly
associated with creosote scrub, but not found in the North Range, are greater roadrunner and
lesser nighthawk. Species associated with riparian scrub habitat around springs include black-
tailed gnatcatcher, phainopepla, and ash-throated flycatcher. Verdin are found along washes and
the cactus wren is associated with stands of cholla cactus. Several migratory songbirds such as
yellow-rumped warbler, Townsend’s warbler, and orange-crowned warbler use the habitat
surrounding the desert springs and open water during migration and occasionally for nesting,
making this habitat a valuable resource in an otherwise dry and sparsely vegetated region (see
Appendix F; Air Force 1997b).

Compared to the North Range, reptiles are better represented in the hotter, drier Mojave Desert.
Common species include banded gecko, chuckwalla, desert iguana, zebratail lizard, long-nosed
leopard lizard, desert spiny lizard, side-blotched lizard, desert collared lizard, western patchnose
snake, western shovelnose snake, sidewinder, and speckled rattlesnake.

Since the lands underlying MOA airspace are predominantly Great Basin Desert, with some areas
to the east of the South Range being Mojave Desert habitat, the previous discussion on the
wildlife of the North Range and South Range is generally applicable to the area in and under the
MOA airspace. In addition, a number of important wetland and riparian areas underlie MOA
airspace, including (1) the Pahranagat Valley, containing the Pahranagat Valley NWR, the White
River, and associated springs; (2) the Muddy River with the Moapa NWR; and (3) Meadow
Valley Wash and its associated springs (see section 3.7.2, Wetlands, and Figure 3.7-2). The
majority of the bird species listed in Appendix F are directly associated with these riparian areas.
They include all of the waterfowl, wading birds, and many other species that use these areas
during migration.

About 2,600 horses are also estimated to occur under MOA airspace. These herds compete with
other animals for scarce resources such as water and salt desertscrub vegetation. Wild horses are
concentrated around water sources and have severely impacted the vegetation for many miles
around areas that provide accessible water (Air Force 1997e).

THREATENED, ENDANGERED, ANDSENSITIVESPECIES: Nine federally listed endangered or
threatened species occur within the NRC. Six species are listed as endangered and three as
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threatened. Seventy species are listed as species of concern by the USFWS. The State of Nevada
lists seven endangered and two threatened species. An additional 38 species are afforded a
degree of protection by the State of Nevada through the Nevada Revised Statutes and regulations
set forth in the Nevada Administrative Code.

The federally threatened and state-listed desert tortoise is found on the southern portions of the
South Range, the Desert National Wildlife Range, and NTS. Mormon Mesa, Nevada, which
underlies the Desert MOA (Sally Corridor and Elgin) just east of the Desert National Wildlife
Range boundary, has been designated as critical habitat for desert tortoise (USFWS 1994). A
Biological Opinion regarding the terms for the use of lands jointly managed by NAFR and the
Desert National Wildlife Range was issued by the USFWS in February 1997 (USFWS 1997c).

Two other reptile species, banded Gila  monster and chuckwalla (discussed previously in section
3.7.1),  are listed by the USFWS as species of concern. Only the chuckwalla has been found on
NAFR and the South Range; both have been found under Desert MOA airspace (Air Force

W-- 1994b;  Air Force 1997d).

F-

The threatened Ute ladies’-tresses is the only federally listed plant known to occur within the
NRC (Appendix F, Table F- 1). It is endemic to moist soils in mesic  or wet meadows near
springs, lakes, or perennial streams and where the vegetation is relatively open and not overly
dense, overgrown, or overgrazed (USFWS 1992b).  Its only known occurrence is on private land

ps* near Panaca, Nevada (personal communication, Bair 1997).

-

Four species of plants listed by the State of Nevada as critically endangered occur or may occur
on NRC. One is the aforementioned Ute ladies’-tresses. Two other species have been confirmed
on NRC: Beatley milkvetch on the North Range and half-ring pod milkvetch on the South
Range. The remaining critically endangered species, sunnyside elkweed,  has not been confirmed
within the NRC, but its occurrence is suspected (DOD  1997).

-

Located about 50 miles northeast of Las Vegas on the Muddy River is Moapa NWR. It was
established to secure habitat for the endangered Moapa date  (USFWS 1997b). Just east of Pioche
in the Pioche Hills lie a number of springs that support three sensitive native species of fish
including the federally threatened Big Spring spinedace (BRRC 1997a).

m

pna

Only two federally listed bird species occur within the NRC: the American peregrine falcon,
listed as endangered, and the bald eagle, listed as threatened (see Appendix F, Table F-2).
Neither are known to breed in the area; they are primarily spring and fall migrants and winter
visitors. The bald eagle, which winters in the Pahranagat Valley and the Pahranagat NWR, is
attracted to the marshes, ponds, and lakes along the riparian corridor of the White River. If and
when bald eagles are on NAFR, they may be temporarily attracted to the small, ephemeral ponds,
especially if waterfowl are present (Air Force 1997b).

The golden eagle is a year-round resident of NAFR (Air Force 1997b). Along with the bald
eagle, this species is protected by the federal Eagle Protection Act of 1962. Large stick nests are
built on cliff ledges, in large trees, and on power-line towers. In the Great Basin, black-tailed
jackrabbits are their principal prey, which is heavily supplemented by ground squirrels and
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carrion (e.g., roadkills and livestock carcasses). They have also been known to feed on adult and
young pronghorn, deer, coyotes, bobcats, and foxes (Ryser 1985).

The mountain plover, a candidate proposed for listing as threatened or endangered, has the
potential to occur within the NRC as a migrant, although its presence has not been confirmed.
Sager (1996),  in a review of the species, found no record of the species in Nevada.

No federally listed mammals are known to occur within the NRC although 14 species of concern
(12 bats and 2 rodents) are found on both ranges or under MOA airspace (see Appendix F, Table
F-2). Three bat species of special concern, long-legged myotis, fringed myotis, and Townsend’s
big-eared bat, have been detected on the North Range (Air Force 1997a). For further discussion
of bats, see section 3.7.1. The kangaroo mouse and the vole occur only under Desert MOA
airspace in the Pahranagat Valley.

Five species of fish are federally listed as threatened or endangered, and all occur under Desert
MOA airspace, primarily along the White River and at Pahranagat and Moapa NWRs. The
Pahranagat Valley supports three native endangered fish species. It also provides known or
potential habitat for 23 other species (2 fishes, 2 snails, 2 aquatic beetles, 5 birds, and 12
mammals) that are currently of special concern though not presently candidates for listing under
the Endangered Species Act (USFWS 1995a).
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Cultural resources are defined as any prehistoric or historic district, site, building, structure, or
object considered to be important to a culture, subculture, or community for scientific,
traditional, religious, or any other reason. Cultural resources are typically divided into three
major categories: prehistoric and historic archaeological resources, architectural resources, and
traditional cultural resources.

P- Prehistoric md  historic archaeological resources are locations where human activity
measurably altered the earth or left deposits of physical remains (e.g., arrowheads, bottles). To
archaeologists, prehistoric archaeological resources predate written records. In southern Nevada
these resources range from isolated stone tools to rockshelters and petroglyphs. Historic
archaeological resources in Nevada include mines and associated debris, railroads, trails, and
dumps. The distinction between prehistoric and historic might be somewhat arbitrary since
American Indian groups, while performing traditional activities, may still create artifacts and
features that archaeologists may unintentionally label as prehistoric.

.- ArchitecturaZ  resources are standing buildings, dams, canals, bridges, and other structures of
historic or aesthetic significance. In Nevada all architectural resources are historic in age.

F-4

Traditional cultural resources are resources associated with cultural practices and beliefs of a
living community that are rooted in its history and are important in maintaining the continuing
cultural identity of the community. In Nevada these resources are generally associated with
modern American Indian groups. Traditional American Indian resources may include
archaeological resources, locations of historic events, sacred areas, sources of raw material used
to produce tools and sacred objects, traditional hunting or gathering areas, and native plants or
animals. American Indians may consider these resources essential for the persistence of their
traditional culture.

Under federal regulation, only significant cultural resources warrant consideration with regard to
adverse impacts resulting from a federal undertaking. Significant archaeological, architectural,
and traditional resources include those that are eligible or recommended as eligible for inclusion
in the National Register of Historic Places (NRHP).  The significance of prehistoric and historic
archaeological resources and architectural resources must be evaluated according to NRHP
eligibility criteria (36 CFR 60.4),  in consultation with the State Historic Preservation Officer
(SHPO). According to these criteria, “significance” is present in districts, sites, buildings,
structures, and objects that:

a ) are associated with events that have made a significant contribution to the broad
patterns of history;

b ) are associated with the lives of persons significant in the past;
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c ) embody the distinctive characteristics of a type, period, or method of construction,
represent the work of a master, possess high artistic value, or represent a significant
and distinguishable entity whose components may lack individual distinction; or

d ) have yielded or may be likely to yield information important in prehistory or history.

An archaeological or architectural resource that is eligible to the NRHP is called a historic
property. To be listed on or determined eligible for listing on the NRHF,  a cultural resource
must meet at least one of the above criteria and must also possess integrity. Integrity is defined
as the authenticity of a resource’s historic identity as evidenced by the survival of physical
characteristics that existed during the historic or prehistoric occupation or use. The NRHP
recognizes seven aspects or qualities that, in various combinations, define integrity: location,
design, setting, materials, workmanship, feeling, and association. Integrity of location means
that the cultural resource has not been moved. Integrity of design, materials, and workmanship
means that the resource’s original building materials, plan, shape, and design elements remain
intact. Integrity of setting means that the surrounding landscape remains largely as it was during
the resource’s period of significance. Integrity of feeling and association means the resource
retains a link to an earlier time and place and is able to evoke that era.

The determination of significance is made in consultation with the SHPO. Significant historic
resources usually must be at least 50 years old; however, certain structures associated with more
recent, exceptionally important historical events (e.g., the Cold War) also may be considered
eligible for the NRHP. Archaeological isolates, because of their small size and limited
information potential, are not considered eligible for the NRHP by the Nevada SHPO. c

Certain categories of tangible American Indian resources, such as ancestral settlements or
petroglyph and pictograph sites, may be protected through their eligibility to the NRHP. On the
other hand, natural features and spiritual locations may not be addressed in historic preservation
legislation if their historic use cannot be documented, if the resource does not have an integral
relationship to traditional cultural practices and beliefs, if the present condition is such that the
relationships no longer survive, if the resource’s boundaries cannot be delineated, or if the
resource does not meet NRHP  criteria. c

Even though a cultural resource may not be considered significant according to NRJIP  criteria, it
may still have importance as a traditional resource to a particular tribe. In this case, traditional
resources may be protected according to the consultation provisions of the Native American
Graves and Repatriation Act if it contains a human burial or the American Indian Religious
Freedom Act and Executive Order 13007, Indian Sacred Sites if it is important in religious
rituals. (See Appendix A).

A single traditional resource may also be significant for more than one reason. For example, an
outcrop of an unusual type of chert  may be important to a tribe as a source of raw material for
making tools, a source of medicine, a spiritual location, a link to the groups ethnic identity, a
location to teach children about traditional beliefs and practices, and as a former living site.

c

3.8-2 3.0 Affected Environment: Cultural Resources



F-22 Force Development Evaluation and Weapons School Beddown, Nellis AFB

The ROIs  for the EIS include Nellis  AFB and the NRC. In keeping with NEPA regulations, the
level of detail involved in the examination and description of cultural resources was appropriate
for the anticipated effect associated with each ROI. The Nellis  AFB ROI includes all areas
involving new construction, demolition, modification, or other potentially ground-disturbing
activities. For the Nellis  AFB ROI, the archaeological, architectural, and traditional resources
contained on the base are discussed in detail. Discussions on resources within the NRC ROI
emphasize resources that may be sensitive to noise or sonic booms. These resources include
NRHP-listed properties, historic structures (especially historic mining structures), rock art sites,
and traditional cultural resources.

Information on cultural resources was obtained from individual surveys and excavations at Nellis
AFB and NAFR, the NRHP database, the Cultural Resource Management Plan for NAFR,
reports from the Native American Interaction Program (NAIP)  (including an on-going
ethnographic study), general overviews and histories of the area, and discussions with Nellis
AFB and BLM personnel on potentially noise-sensitive or sonic boom-sensitive resources.

In the Native American Resource Document (AIWS 1997) created for use with the Nellis  Range
Renewal LEIS, representatives of American Indian groups discussed traditional cultural
resources on or near NAFR. The Native American Resource Document was prepared by
representatives of the Southern Paiute, Western Shoshone and Owens Valley Paiute and
Shoshone, as well as the Las Vegas Indian Center. They represent the Consolidated Group of
Tribes and Organizations (CGTO), which is made up of the following tribes and official
American Indian organizations (AIWS 1997):

0 Southern Paiute

- Kaibab Paiute Tribe, Arizona

- Paiute Indian Tribes of Utah

- Moapa Band of Paiutes, Nevada

- Las Vegas Paiute Tribe, Nevada

- Pahrump Paiute Tribe, Nevada

- Chemehuevi Paiute Tribe, California

- Colorado River Indian Tribes, Arizona

l Western Shoshone

- Duckwater Shoshone Tribe, Nevada

- Ely Shoshone Tribe, Nevada

- Yomba Shoshone Tribe, Nevada

- Timbisha Shoshone Tribe, California

3.0 Affected Environment: Cultural Resources 3.8-3



F-22 Force Development Evaluation and Weapons School Beddown, Nellis AFB

l Owens Valley Paiute and Shoshone

- Benton  Paiute Tribe, California

- Bishop Paiute Tribe, California

- Big Pine Paiute Tribe, California

- Lone Pine Paiute Tribe, California

- Fort Independence Paiute Tribe, California

l Mojave

- Fort Mojave Indian Tribe, Arizona

l Other Official Indian Organizations

- Las Vegas Indian Center, Nevada

The Air Force is presently corresponding with Indian groups on the location of specific
traditional cultural resources. American Indians have identified a number of sensitive areas
throughout southern Nevada: “Cultural resources are not limited to archaeological or historical
remains of native ancestors, but include ail natural resources, as well as geological formations
contained throughout the region . . . [including] plants and animals . . . natural landforms [that]
mark locations that are significant for keeping the historic memory of American Indian people
alive and for teaching children about their culture” (AIWS 1997).

A primary purpose of the NAIP is for the Air Force to establish working relationships with
regional tribal members. It facilitates the Air Force’s compliance with laws, regulations,
executive orders, and DOD  policy pertaining to American Indian rights concerning traditional
cultural resources and archaeological resources located on Nellis  lands, including the NAFR. It
provides American Indians a forum to request access to certain resources and still allows the Air
Force to consider mission safety and security requirements.

Anther purpose of the NAIP is to identify specific areas and locations to be designated for
traditional cultural property protection. This would help the Air Force plan range management
that considers the importance of the traditional cultural properties. The CGTO is concerned that
sharing detailed traditional cultural resource information with anyone not of their community
could expose the cultural resources to vandalism or other disturbances (AIWS 1997). The Air
Force understands the importance of this information and is committed to confidentiality.

3.8.1 Nellis  AFB

ARCHAEOLOGICAL RESOURCES: As of 1997, more than 6,937 acres on Nellis  AFB had been
surveyed for cultural resources (Air Force 19971). These surveys included 100 percent of Area I,
66 percent of Area II, and 30 percent of Area III. No NRHP-eligible sites were found in either
Area I or Area III. To date, six prehistoric sites and 16 historic sites in Area II have been
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determined eligible for the NRHP (Air Force 1997i). The historic sites in Area II were
incorporated into two districts: the Arrowhead Trail District and the Midnight/Moonlight
Historic Mining District (Environmental Solutions 1995).

The areas north and east of Nellis  AFB are open range and mountainous and are managed by the
BLM. Areas to the south and west are developed. These areas have a low potential for
containing prehistoric resources since they lack water, are covered with sand dunes, and would
have possessed few food resources in the past. Approximately 10 percent of this area has been
surveyed. A total of 20 prehistoric sites and 9 historic sites have been recorded (personal
communication, K. Myhrer 1998). Although complete evaluations have not been made, all of
the historic sites and approximately 25 percent of the prehistoric sites would likely be considered
eligible.

ARCHITECTURAL RESOURCES: In 1988, Page and Turnbull, Inc. completed an inventory and
evaluation of 10 World War II structures on Nellis  AFB and Indian Springs Air Force Auxiliary
Field. At that time, the only World War II structure evaluated as eligible for nomination to the
NRHP was the original McCarran  Field Air Terminal Building. The Nevada SHPO concurred
with this evaluation and urged Nellis  AFB to reconsider nominating the building to the NRHP
(Air Force 1997i).

TRC Mariah Associates, Inc. completed an inventory of 194 Cold War-era cultural resources on
Nellis  AFB in 1994. Five structures were evaluated for nomination to the NRHP (Mariah
Associates, Inc. 1994). Of these, the Maintenance Hangar and the Weapons School are
considered as eligible for nomination to the NRHP.

TRADITIONAL RESOURCES: No known traditional resources, sacred areas, or traditional use areas
have been identified on Nellis  AFB. Nellis  AFB is presently working with American Indian
groups to identify these resources (personal communication, K. Myhrer 1998).

W 3.8.2 Nellis  Range Complex

p”
ARCHAEOLOGICAL RESOURCES: A number of archaeological surveys have been conducted on the
NAFR section of the NRC. Approximately 5,000 archaeological resources have been recorded
under the MOAs  defining the limits of the airspace associated with NAFR. These consist of an
estimated 600 within Clark County, 2,400 within Lincoln County, and 2,000 within Nye County.
Within Clark County, only one of these archaeological sites is listed on the NRHP. In Lincoln
County, two archaeological districts are listed on the NRHP. In Nye County, one NRHP site lies
under the airspace (UNLV 1997). Most of the recorded archaeological sites have not been
evaluated for NRHP  eligibility.

Because most of the land within the NRC has not been surveyed for cultural resources, it is likely
that tens of thousands of archaeological sites remain to be discovered. A significant portion of
these undiscovered sites are probably eligible for nomination to the NRHP.
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By 1991,29  archaeological investigations had been completed on NAFR and the Indian Springs
Air Force Auxiliary Field with approximately 2.3 percent of NAFR surveyed for cultural
resources. During the fall and winter of 1997 and 1998, a sample survey of approximately
60,000 acres on the NAFR was conducted. The report is not yet available (personal
communication, Helen Wells 1998). Excluding the most recent survey, 66,822 acres have been
surveyed on NAFR. A total of 1,846 sites were recorded, but eligibility determinations for most
of these are currently under review.

Historic archaeological sites associated with mining and ranching are found throughout the NRC.
Seventy-six historic resources have been identified and recorded including ranching complexes
and mining towns (U.S. Air Force, U.S. Navy, Department of the Interior 1991). Since mining
and ranching were practiced throughout the NRC, similar Euroamerican sites would probably be
found elsewhere. Other historic resources on the NRC include transportation and
communications routes. A segment of the Las Vegas-Tonopah Railroad, built and used from
1907 to 1916, crosses the southern boundary of Indian Springs Air Force Auxiliary Field.

Archaeological resources are known to be located within the disturbed areas on NAFR, that is,
those areas that are specifically subject to activities such as target practice, and the use and
maintenance of facilities, roads, or utilities. Most target areas have not been surveyed for
cultural resources. However, with a few exceptions, target areas on NAFR are often within dry
lake beds where, due to a lack of vegetation and continued water erosion, archaeological
resources are uncommon. Because target areas at NAFB have been used for many years,
archaeological resources located within these areas have probably been destroyed, damaged, or
strewn with unexploded ordnance that makes the data inaccessible to researchers.

ARCHITECTURAL RESOURCES: Hundreds of structures associated with the mining and ranching
history of Nevada are found throughout the NRC. Over 50 mines and 15 mining districts, many
with associated towns, were opened in what is now NAFR during the late 19th and early 20th
centuries. Supersonic flight is currently restricted in the airspace above the historic towns of
Hiko, Tempiute, Crystal Springs, Pioche, Bullionville, and Reveille.

TRADITIONAL CULTURAL RIZXXJRCES:  Traditional American Indian resources located on the NRC
include traditionally used plants and animals, trails, and certain geographic areas. Types of
resources that have been specifically identified in recent studies include rock art sites; power
rocks and locations; medicine areas; landscape features such as specific peaks or ranges, hot
springs, meadows, valleys, and caves; traditional-use plants (AIWS 1997); traditional-use
animals such as hawks, eagles, insects, mountain lions, and deer; burial sites; gathering places
for rabbit drives, dances, and ceremonies; traditional landscapes; and lithic raw material.
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3.9 TRANSPORTATION

Transportation resources refer to the infrastructure and equipment required for the movement of
people, raw materials, and manufactured goods in geographic space. Particular emphasis for this
analysis is given to the road and rail networks. Airport facilities are discussed in section 3.1,
Airspace. Transportation resources were analyzed on Nellis  AFB only. Since no effect to
transportation was expected due to overflights and noise, no further  analysis of transportation
resources in the NRC was conducted.

For transportation resources, ROI One includes the roadway network on Nellis  AFB,  and those
roads likely to be used for base access. The primary components of the roadway network in the
Nellis  AFB area are depicted in Figure 3.9-l.

Nellis  AFB is near several major highways. Regional access to the base is provided by Interstate
15 (I-15) via exits at Craig Road from the west, Las Vegas Boulevard from the north, and Nellis
Boulevard to the south. From the base, I-15 may be reached via Craig Road or Las Vegas
Boulevard; the Craig Road intersection with I-15 is the full interchange closest to the base,
located approximately 2.5 miles west of the main gate. Cheyenne Avenue intersects I- 15
approximately 4 miles west of the base and ends at the base’s southwest boundary, near the base
golf course.

To provide the measure of magnitude of transportation impacts on the Nellis  AFB vicinity, a
volume-to-capacity ratio for annual average daily traffic was analyzed. This measurement of
roadway capacity and demand in the vicinity of Nellis  AFB provides a general indication of the
roadway’s ability to accommodate travel demand. Volume-to-capacity, or V/C, ratios at or
below 0.80 indicate the system has sufficient capacity to meet demand. V/C ratios of 0.80 to
0.99 indicate the system is operating in congestion and demands are exceeding the ability of the
roadways to allow vehicles to move without undue delays. A 1 .OO V/C ratio indicates major
system failures and conditions where small disruptions to the flow of traffic can result in major
delays.

Data from the Regional Transportation Commission 2000 Network show that approximately 4
miles of roads in the vicinity of Nellis  AFB have a V/C ratio greater than 1 .OO; 2.5 miles have a
V/C ratio of 0.91 to 1.00,5 miles of roads have a V/C ratio of 0.81 to 0.90, and the remainder of
roads in the vicinity of the base have a V/C ratio of less than 0.80.

The roads within Nellis  AFB form a network independent from the surrounding vicinity. Mixed
privately owned and government-owned vehicle traffic is permitted on most base streets.
Governme&-owned  vehicle-only areas include the flight line, perimeter road on the east side,
and the motor pool and operations yards of the industrial areas.

The combination of Tyndall Avenue and Ellsworth Avenue form a primary arterial through the
base from the West Gate to the North Gate. Fitzgerald Boulevard, the primary entrance to the
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Figure 3.9-l. Transportation Network on Nellis AFB
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base, serves as an arterial for collector streets: Washington Boulevard, Griffss  Avenue,
Ellsworth Avenue, Kinley Drive, Rickenbacker, and Duffer Drive. The other base streets are
local streets.

A review of the 1993 Nellis Air Force Base Traflc Study (Air Force 1993) indicates five
intersections of particular concern: the intersection of Beale  and Ellsworth Avenues; Fitzgerald
Boulevard, March Boulevard, and Delvin Drive intersection; Washington Boulevard and
Fitzgerald Boulevard intersection; Ellsworth Avenue, Rickenbacker Road, and Tyndall Avenue
intersection; and Tyndall Avenue Gate and Nellis  Boulevard intersection.

Traffic counts were taken at these intersections at peak periods to establish base traffic demand.
Data were used to evaluate and quantify existing traffic  problems. Level of Service (LOS)
criteria range from A to F. An LOS of A describes intersection operations with very low delay,
while an LOS of F describes operations with delays in excess of 60 seconds per vehicle, which is
considered to be unacceptable to most drivers. LOS D through F resulting in conditions below
the minimum desirable design standard were considered adverse to transportation.

The study revealed that the intersection of Washington and Fitzgerald Boulevards near the Main
Gate has an average LOS of C. Tyndall Avenue Gate and Nellis  Boulevard intersection has the
lowest LOS of the areas studied with an LOS of D (Hayes, Seay, Mattem, and Mattem, Inc.
1993). All other intersections achieved an LOS of A.
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3.10 RECREATION AND VISUAL RESOURCES

For this EIS, recreation resources include primarily outdoor recreational activities that occur
away from a participant’s residence. This section addresses natural resources and man-made
facilities that are designated or available for public recreational use in remote areas. The setting,
activity, and other resources that influence affected recreation resources are also considered.

Visual resources are the natural (landforms, water bodies, vegetation) and man-made features
(buildings, fences, signs) that give a particular environment its aesthetic characteristics. A visual
impression of an area is derived from the type, physical arrangement, and contrast between these
features. Although each viewer’s perception may be slightly different, an overall landscape
character can be assigned to an area, and impacts to that character can be assessed.

The ROIs  for recreation consists of Nellis  AFB and the NRC. The analysis examined the effects
of noise on recreation use at recreation areas surrounding Nellis  AFB  and on lands underlying
the NRC. The ROI for visual resources is the NRC. Visual resources were evaluated in relation
to the impact of aircraft overflights.

Potential recreational opportunities and sites were determined through consultation with the
BLM and other land management agencies. Visual resources management (VRM)  guidelines
were applied to ROI Two, in consultation with the BLM.

3.10.1 Nellis  AFB

RECREATIONRESOURCES:  Recreational opportunities and facilities are an integral part of
planning and development at all Air Force bases. At Nellis  AFB, recreational facilities available
to military personnel and their families include a variety of indoor and outdoor facilities. Indoor
recreational facilities include a sports and fitness center, movie theater, bowling center, skills
development center, automotive skills center, and a youth center. The base also provides full-
service equipment rentals for on- and off-base recreational use. Outdoor recreational facilities,
which occupy about 320 acres (3 percent of the total Nellis  AFB land area), include two
swimming pools, the High Desert Stables Equestrian Facility, Sunrise  Vista Golf Course, tennis
courts, the Rod and Gun Club, the family camping area, and athletic fields (see Figure 3.10-l).

Recreational opportunities are available in all three areas of the base, although most facilities
(270 acres), including the golf course and swimming pools, are in Area I.

Recreational facilities near the base are at small neighborhood parks and schools. These
facilities provide picnic areas and playing fields. A speedway is located along Las Vegas
Boulevard in the vicinity of the base. Recreation programs are offered through both the cities of
Las Vegas and North Las Vegas. Las Vegas Dunes Recreation Land is north of the base. This
area provides for all-terrain vehicle riding and other motor sports.
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Figure 3.10-l. Recreation Areas on Nellis AFB
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3.10.2 Nellis  Range Complex

RECREATION: Most of the land beneath the NRC (ROI Two) that is open to public recreation is
managed by the BLM for multiple use. Public access to NAFR is restricted. Very little
recreation occurs there; hunting is the only recreation activity allowed, and only under permit
conditions and existing MOUs. Hunting on NAFR is coordinated with the NDOW and USFWS.

Numerous broad valleys separate the north-south trending mountain ranges within and
surrounding NAFR. The diverse landscape provides a variety of outdoor recreational
opportunities ranging from hiking, camping, and nature viewing to off-road vehicle use, mining,
and hunting. State parks, recreation areas, national forests, and wildlife refuges are also
destinations for visitors.

NDOW manages game animals within the state. Bighorn sheep, elk, mule deer, antelope, and
upland game (grouse, chukar, quail pheasant, dove, rabbits, etc.) are hunted throughout the ROI.
Hunting also occurs within portions of the DNWR. A MOU between the Air Force and USFWS
outlines the joint use and management of the area that overlaps NAFR and DNWR.

Due to the dispersed nature of primitive recreation, accurate recreation usage is difficult to
measure. Many activities such as camping and hiking do not require special permits, so visitors
oRen  are not counted precisely. The BLM Caliente Field Office manages the majority of land
under the associated airspace. The CaZiente  Management Fr-amework  Plan (BLM  1980)
identified areas where recreation use is a concern due to unique or special attributes such as
botanical, zoological, geological, and paleontological values. These areas are Ash Springs,
Clover Creek, Gleason Canyon, Ella Mountain Summit, Panaca  Charcoal Kilns-Panaca  Summit,
Oak Springs Summit, and Hancock Summit (BLM 1980) (Figure 3.10-2). The Tonopah
Resource Area is under the northwest portion of the associated airspace. Recreation use for the
entire Tonopah area was approximately 760,000 visits in 1996 (personal communication, Stewart
1997). Wilderness Study Areas are located throughout these resource areas. They also provide
primitive recreational opportunities as discussed in section 3.2, Noise and Land Use.

Small portions of two national forests, Dixie and Humboldt, are located in ROI Two. Both offer
picnicking, camping, and hiking in rugged mountainous terrain. Cathedral Gorge State Park,
Beaver Dam State Park, and Echo Canyon State Recreation Area are located in the northeast
portion of ROI Two (Figure 3.10-2). Each of these areas offers camping, picnicking, and hiking
in a scenic location. Beaver Dam State Park and Echo Canyon State Recreation Area also offer
fishing and water skiing. Table 3.10-l provides visitor use information.

Other areas also attract visitors because of their distinctive attributes: the Key Pittman Wildlife
Management Area, Pahranagat National Wildlife Refuge, White River Petroglyphs Site, and
Leviathan Cave Geologic Area.
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Table 3.10-L Visitor Use Information

Cathedral Gorge Echo Canyon Beaver Dam

Acreage 1,633 920 2,233

Peak Use Periods April-Sept April - Sept May-Aug

Annual Visitors (1996) 42,617 53,447 6,926

Length of Stay 73% 1 day or less 75% 2 or more days 36% 1 day or less

Origin of visitors 46% in-state 92% in-state 95% in-s ta te

Most Popular Activities 1. Hiking 1 . Relaxing 1 . Relaxing
2 . Relaxing 2. Lake fishing 2. Hiking
3. Driving 3. Hiking 3. Lake fishing
4. Photography 4. camping 4. camping
5. camping 5 . Driving 5 . Photography

Source:  Personal communication,  Weaver 1997

Ghost towns in the NRC, which are in various states of disrepair, also attract visitors. Usually
these sites contain a few buildings or foundations of buildings. Some also have cemeteries, mine
tailings, and other evidence of historic mining. Historic ghost towns and mining camps are also
discussed in section 3.8, Cultural Resources.

VZSUAL  ~SOCJRCES: ROI Two, located within the Basin and Range physiographic province, is
characterized by flat valleys that provide broad views of distant mountain ranges. In the valleys,
landfonns  consist of small hills, drainages, and volcanic rock formations. In the mountains,
landforms include large alluvial fans, barren rock, and vegetation-covered mountainsides.

Within the broad valley areas there are several vegetation communities. The southern portion of
the ROI is dominated by communities typical of the eastern Mojave Desert. Toward the northern
portion of the ROI, communities transition to the Great Basin Desert. The mountain areas are
predominantly coniferous forest (refer to section 3.7, Biological Resources, for a description of
plant communities).

The few towns and rural communities that exist within ROI Two are typically associated with
mining. Nellis  AFB has established procedures for these areas to be avoided by military aircraft
engaged in range-related training.

U.S. Highway 93 has been designated a scenic byway by the Nevada Department of
Transportation. This highway offers views of desert wildlife, eroded mountainous terrain, and
ghost towns.
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In ratings of the visual character of an area, the shape, form, line, and color of the landscape all
play an important roles. As stewards of the majority of land under much of ROI Two, the BLM
uses the VRM classification system to identify the existing visual character of the landscape and
define  the allowable extent and type of modification to the landscape. The VRM classification
system rates visual character from the most sensitive (VRM  Class I) to the least sensitive (VRM
Class IV).

There are no Class I areas within the ROI. The objective of the VRM Class II rating is to retain
the existing character of the landscape. The level of development should be low and not draw
the attention of the casual observer. Within ROI Two, areas identified as VRM  Class II include
those surrounding or adjacent to the Pahranagat Valley Wildlife Refuge, Clover Creek, Beaver
Dam State Park, Big Hogback,  Cathedral Gorge State Park, Highland Peak, Gleason Canyon,
Echo Canyon State Park, Key Pittman Wildlife Management Area, and Wilderness Study Areas
(BLM 1980) (refer to Figure 3.10-2). Other areas are identified as VRM Class III. These areas
can be scenic but do not offer spectacular views or have a unique character. In these areas the
objective is to partially retain the existing character of the landscape. Development is permitted
but should not dominate the viewshed. VRM Class IV areas are found where the scenery is
unspectacular and typical of the region. These are found in broad, flat areas where landforms are
indistinct. Development in Class IV areas can dominate the viewshed but should blend with the
surrounding area. A high degree of change is tolerated within VRM Class IV areas.
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3.11 SOCIOECONOMICS

Socioeconomics is defined as the social and economic activities associated with the human
environment, particularly population and economic activity. Human population is affected by
regional birth and death rates as well as net migration in and out of the region. Economic
activity typically includes employment, personal income, and industrial growth. Impacts on
these two fundamental socioeconomic indicators can also influence other components such as
housing availability and public services.

Socioeconomic data are presented at the county level in order to analyze baseline socioeconomic
conditions in the context of county trends. Data have been collected from previously published
documents issued by federal, state, and local agencies; from state and national databases (e.g.,
U.S. Bureau of Economic Analysis’ Regional Economic Inforrmation  System); from interviews
with representatives from relevant agencies (e.g., the Clark County Chamber of Commerce); and
from Nellis  AFB (e.g., the base’s Personnel Office).

Analyses of potential impacts to socioeconomic characteristics from implementation of the
Proposed Action requires establishment of an ROI-a primary geographical area within which
direct and secondary socioeconomic effects of the F-22 beddown  would be noticed. Because
direct socioeconomic effects associated with implementing the Proposed Action would occur in
the immediate vicinity of Nellis  AFB, the primary focus of this analysis is Clark County and the
Las Vegas area.

3.11.1 Employment

Clark County employment sectors with the greatest number of jobs in 1995 included services,
retail trade, government and government enterprises, and construction (Table 3.11-  1).
Government and government enterprises comprise federal civilian, military, and state- and local-
government employment. The fastest growing employment sector in Clark County in 1995 was
construction, which increased by more than 220 percent. Continued rapid growth in regional
population (see section 3.11.3) caused this sustained growth in the construction industry (U.S.
Bureau of Economic Analysis 1997).

In Fiscal Year 1996,9,000  employees comprised the workforce at Nellis  AFB. Of these
employees, approximately 6,400 were appropriated-funds military personnel, 1,000 were
appropriated-funds civilian personnel, 450 were non-appropriated-funds civilians, and 1 ,150
were other civilian (i.e., contract) employees. Also generating substantial economic activity are
about 16,000 military retirees associated with Nellis  AFB who receive and spend payrolls in the
region (U.S. Bureau of Economic Analysis 1997). As one of the single largest government
employers in the Clark County, Nellis  AFB and its continuing operations represent a significant
source of regional economic activity.
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3.11.2 Earnings

In Clark County, wholesale trade comprises the highest paid employment sector, at $36,683 per
employee. Earnings in the transportation and construction employment sectors are second
($36,621 per employee) and third ($35,958) highest in the county, respectively (Figure 3.1 l-l).
Clark County’s influence on statewide trends apparent in earnings trends for the same two
employment sectors-transportation and construction- which are also the second and third
highest paid in the state (U.S. Bureau of the Census 1997). Military employees receive average
annual earnings of $24,76  1 (90.1 percent of the average earnings among all employment sectors
in the county).

Table 3.11-1. Clark County Wage and Salary Employment
(1980,1990, az 1995)

EmpIoyment  Sector 1980 1990 I995

FallSI 419 406 302

Non-Farm 265,920 459,467 609,382

Agricultural Services, Forestry, 1,313 3,909 5,996
Fisheries

Mining 589 819 1,189

Construction 16,312 40,549 52,437

Manufacturing 7,27 1 11,671 17,832

Transportation & Public Utilities 13,758 21,081 28,614

Wholesale Trade 6,548 14,216 18,743

Retail Trade 44,266 72,356 96,320

Finance, Insurance, Real Estate 20,410 35,154 43,200

Services 117,683 208,914 282,746

Government 37,770 50,798 62,305

Federal Civilian 4,893 6,957 7,900

Military 10,515 10,913 9,300

State and Local 22,362 32,928 45,105

Source: U.S. Bureau of Economic Analysis 1997.
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Figure 3.11-1. Average Yearly Earnings Per Person by Industrial Sector (1995)

Nellis  AFB is a primary employer in Clark County, with total annual payroll expenditures of
more than $555 million. Other Fiscal Year 1996 expenditures associated with activities at Nellis
AFB included nearly $120 million in contracted services; of this total, more than half were
awarded to businesses in the Las Vegas-Clark County region (Air Force 1996d).

3.11.3 Population

Clark County is the most populous of Nevada’s 17 counties. Based on census data compiled
over the past 15 years, it is the fastest growing metropolitan county in the U.S., having increased
in population from about 469,000 people in 1980 to about 996,000 people in 1995, an increase of
approximately 112 percent (U.S. Bureau of Economic Analysis 1997). As of July 1996, the
population of Clark County was estimated to have grown to approximately 1,120,OOO people
(Clark County 1996b).

In 1996, approximately 3,800 personnel lived on Nellis  AFB; approximately 6,100 personnel
relied on off-base housing (Air Force 1996d). Based on the number of dependents typically
associated with personnel at Nellis  AFB (i.e., 2.02 dependents per staff member), more than
18,200 dependents are also estimated to live in the ROI, bringing total population associated

3.0 Affected Environment: Socioeconomics 3.11-3



F-22 Force Development Evaluation and Weapons School Beddown,  Nellis  AFB

with the base to about 27,200 people. Assuming the number of dependents is evenly distributed
among all personnel, the total off-base population associated with Nellis  AFB would comprise
approximately 18,500 people.

3.11.4 Housing

Since Clark County is one of the fastest growing counties in the U.S., this rapid population
growth also includes a corresponding increase in the demand for affordable, quality housing in
the region. The housing stock in Clark County increased 24 1 percent from approximately 93,000
units in 1970 to 3 17,000 units in 1990; at the same time, demand for housing only increased 227
percent, indicating a housing surplus (U.S. Bureau of the Census 1993).

Currently, housing on Nellis  AFB is available in military family housing units, dormitories, and
billeting facilities. A total of 1,2  12 units are available to Nellis  AFB personnel and their
families: 1,142 of these units are set aside for enlisted personnel and their dependents; the
remaining 70 units are reserved for officers and their dependents. An additional 1,136 beds are
available in dormitories. Billeting facilities at the base currently total 482 units; these comprise
temporary units for famiIies  (60 units), visiting airmen’s quarters (269 units), and visiting
officers’ quarters (153 units). Additional currently funded projects are scheduled to increase
visiting airmen and officers quarters by another 286 units (Air Force 1996e).

3.11.5 Public Schools

Public school district boundaries in southern Nevada correspond with county boundaries (i.e., the
Clark County School District includes all public schools located within the geopolitical
boundaries of Clark County). As the overall population of the ROI continues to increase rapidly,
there has been a corresponding increase in enrollment has affected public schools. As of 1996,
about 167,000 students were enrolled in more than 180 public schools operating in Clark County
(Clark County 1996a).

On-base educational facilities are limited to the Lomie G. Heard Elementary School, which is
operated as part of Clark County School District. Lomie G. Heard Elementary can accommodate
900 students. A child development center also operates at the base and has sufficient capacity to
accommodate about 5.50 children per day. School districts are compensated for each child of a
military family that attends school off base.

3.11.6 Public Finance

Public finance is an important socioeconomic resource since it determines a county’s ability to
provide adequate services such as law enforcement, fire protection, and public school impact aid.
The generaZ$nd  is the most uniform administrative budgetary concept available to describe
fiscal conditions. Clark County began Fiscal Year 1997 with an opening fund balance of $64
million and a total operating budget in excess of $550 million (Clark County 1996a).
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3.12 ENVIRONMENTAL JUSTICE

In 1994, Executive Order 12898, Federal Actions to Address Environmental Justice in Mnority
and Low-Income Populations, was issued to focus attention of federal agencies on human health
and environmental conditions in minority and low-income communities and to ensure that
disproportionately high and adverse human health or environmental effects on these
communities are identified and addressed. To provide a thorough environmental justice
evaluation, this section gives particular attention to the distribution of race and poverty status in
areas potentially affected by implementation of the Proposed Action- Noise is the only response
resource area that has been identified to have the potential to affect humans because it is the only
area determined to have a potentially significant effect in this EIS. Consequently, no other
resources will be examined. Upon signing Executive Order 12898, the President distributed the
Order with a memorandum directing agencies to consider, where feasible, mitigation measures to
address adverse effects on populations. The approach for performing the environmental justice
analysis is in accordance with the Interim Guide for Environmental Justice Anaiysis with the
Environmentai Impact Analysis Process (Air Force 19970.

Data used for the environmental justice analysis were collected from the I990 Census of
Population and Housing (U.S. Bureau of the Census 1993). Although these data are now more
than 7 years old, they represent the most complete, detailed, and accurate statistics available
addressing population distribution and income. There are no indications that regional trends
since 1990 have significantly altered general population characteristics.

The region ofcomparison (ROC) in environmental justice analysis is the smallest political unit
encompassing the impact area. The ROC for this EIS includes Clark County for an analysis of
impacts around Nellis  AFB; and Clark, Lincoln, and Nye counties for an analysis of the political
jurisdictions that lie under the NRC. For this analysis, minority and low-income populations are
defined as follows:

Minority Populations: Persons of Hispanic origin of any race; blacks; American Indians,
Eskimos, and Aleuts; and Asians or Pacific Islanders.

Low-Income PopuZations:  Persons living below the poverty level, based on a total annual
income of $12,674 for a family of four as reported in the 1990 census.

Estimates of these two population categories were based on data from the I990  Census of
Population and Housing. Although the census does not report minority population as a class, it
reports population by race and ethnic origin (Figure 3.12-  1). These data were used to estimate
minority populations potentially affected by the Proposed Action.

In metropolitan areas (e.g., Clark County), census tracts provide a “unit of measure” for
socioeconomic data below the county and city level. In more rural areas (e.g., Lincoln and Nye
counties), block numbering areas (BNAs)  are the rough equivalent of census tracts. There are
120 census tracts in Clark County, four BNAs  in Lincoln County, and five BNAs  in Nye County.
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Figure 3.12-1. 1990 Population Distribution by Ethnic@  (U.S. Census Bureau, 1993)
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Census tracts were classified as minority or low-income if the percentage exceeded the
percentage for the ROC. For minority tracts, the percentage exceeds 25 percent; for low-income
census tracts, the percentage exceeds 11 percent. The number of people affected by the action
was then determined by multiplying the total number of people in the census tract by the
proportion of area of the tract affected, and then by the proportion of either minority or low-
income inhabitants. If there was an adverse impact and it affected minority or low-income
groups in a higher percentage than the ROC, it was considered to “disproportionately affect”
minority and low-income populations.

3.12.1 Nellis  AFB and Vicinity

Minority and low-income census tracts around Nellis  AFB are presented in Figure 3.12-2.
Although open land makes up the largest percentage of lands surrounding Nellis  AFB, residential
areas occur to the west. One community adjacent to Nellis  AFB is Sunrise Manor. An
unincorporated town, portions of Sunrise Manor are immediately west and south of Nellis  AFB
(see Figure 3.2-5). As of 1990, the town’s population was approximately 115,000, larger than
the incorporated cities of Henderson, North Las Vegas, and Boulder City; only the
unincorporated town of Paradise and the City of Las Vegas were more heavily populated in
Clark County. Census tracts for Sunrise Manor and for other areas near Nellis  AFB have been
classified as either minority or low-income using the criteria discussed above.

Areas in the vicinity of Nellis  AFB currently affected by aircraft noise is discussed in detail in
section 3 -2.  While no residential areas are located within clear zones associated with Nellis
AFB, substantial tracts of residential land are located within APZs  I and II and have been located
within these areas for more than 10 years (see Figure 3.2-3 and Appendix D).

Over at least the last two decades, residential and other incompatible land uses have been
permitted within areas adjacent to Nellis  AFB though they are subjected to noise levels greater
than 65 DNL. Clark County zoning ordinances have restricted land uses in this area (see
Figure 3 -2-6);  however, encroachment by residential development continues to be a problem.
These areas have also traditionally been occupied by a higher proportion of members of a
minority group (from 26 to 3 1 percent of the population affected by noise levels greater than
65 DNL).

Approximately 22,800 people are estimated to be affected by current noise levels above 65 DNL.
Out of those 22,800 people, about 5,900 (26 percent) are considered to be minorities, and 2,400
(11 percent) to have low incomes. The percentage of minority populations currently affected by
noise exceeds the 25 percent minority average in Clark County as a whole. The 11 percent low-
income composition around Nellis  AFB is equal to the county average. Within the area zoned
for noise above 65 DNL, 3 1 percent of the people belong to minority populations and 12 percent u
to low-income populations.
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Figure 3.12-2. Census Tract/BNAs  Disproportionate for Low-Income and Minority Populations
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Minority and low-income groups in areas with baseline noise greater than 65 DNL are primarily
found with noise levels between 65 and 70 DNL (Table 3.12-1); however, about 35 percent of
the minority and low-income people are living in areas zoned for noise above 70 DNL.

Table 3.12-1. Minority and Low-Income Populations in Areas with
Baseline Noise greater than 65 DNL

Minority Low-Income
Population % Population %

DNL Clark Baseline Clark Baseline Clark Baseline Clark Baseline
County County County County

65-70 8,812 5,783 6 3 9 8 3,319 2,353 6 3 9 8
70-75 3,201 1 0 0 2 4 2 1 , 2 8 1 3 9 2 5 2
75-80 1,580 3 0 11 0 6 3 1 1 2 1 2 0
80-85 2 9 3 0 2 0 0 0 0 0
>85 0 0 0 0 0 0; 0 0
TOTAL 13,886 5,913 1 0 0 1 0 0 5,23  1 2,404 1 0 0 1 0 0

3.12.2 Nellis Range Complex

A total of 63 census tracts and BNAs  exceeded average minority or low-income population
characteristics in the three-county region of comparison under the NRC. Figure 3.12-3
highlights census tracts within which averages for minority or low-income populations exceed
those averages for the ROC.

In 1990, approximately 763,000 people lived in the three counties that comprise the ROC of that
population; about 184,200 people (24 percent) were minorities and 79,100 people (10 percent)
lived below the poverty level. Ethnic diversity increases with total population. In Clark County,
25 percent were minorities while 12 percent of Nye County’s population and 20 percent of
Lincoln County’s population were minorities.

Poverty levels were the same (11 percent) for the two larger counties (Clark and Nye), while
Lincoln County had a poverty level of 13 percent. According to the most recently published
data, the poverty level in the U.S. is 13 percent, the same as in Lincoln County and 2 percent
higher than in the other two counties in the ROC.

American Indian reservations are located throughout Nevada; however, none directly underlie
airspace affected by the Proposed Action. Indian reservations in the three counties include the
Duckwater Reservation in northeastern Nye County, the Yomba Reservation in northwestern
Nye County, the Moapa Reservation in northeastern Clark County, the Fort Mojave Reservation
and Trust Lands in southern Clark County, and the Las Vegas Colony in Clark County. The
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Figure 3.12-3. Census Tract/BNAs  in Disproportionate for Low-Income and
Minority Populations in Clark, Lincoln, and Nye Counties
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populations associated with these reservations are included in the county populations provided
previously. None of the reservations are located under the NRC, although the Moapa reservation
is the closest. The Moapa Reservation, southeast of the Sally Corridor of the NRC, is 112 square
miles in size. The population in 1990 was 375 and there were 112 housing units; 5 1 percent of
its residents were living below the poverty level.
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