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DRAFT ENVIRONMENTAL STATEMENT.
ON

PROPOSED CONTINENTAL OPERATIONS RANGE
(CoR)
SUMMARY SHEET

This draft statement was prepared by the Department of
For additional information about this proposed
the Air Force.
action, contact Dr. Billy E. Welch, Special Assistant for
Environmental Quality, SAF/ILE, Washington, D.C., 20330, (202)
697-9297.
1.

The proposal described is

2.

Description:

an administrative action.

The proposed COR will be implemented in three time-phases,
designated Near-Term, Mid-Term, and Par-Term, by integrating
the uses of three existing ranges/test centers.
The Near-Term
will concentrate on improvements for the ranges associated with
the Tactical Fighter Weapons Center at Nellis APB near Las Vegas,
Nevada.
The Mie-Term will expand with the additions of the Hill/
Wendover/Dugway test ranges near Salt Lake City, Utah.
The FarTerm will add the usc on a cooperative baqis of the ranges associated with the Fallon Naval Air Station near Reno, Nevada.
3.
Environmental impact and adverse environmental effects of
the proposed action:
The implementation of the proposed COR is expected to have
both beneficial and adverse effects.
The effects associated
with the influx of new personnel for COR activities are considered.
COR'i increased use of air space with better air traffic
control and communications is expected to have the beneficial
impact of enhancing the operation and safety of all users.
Electromagnetic emanations, constrained by duly prescribed range
operations and safety precautions, should pose no undue hazards
to peopleor equipment.
The impact of COR generated noise and
sonic booms is deemed chiefly noise annoyance to the human and
natural environment, which has accommodated to the presence
of noise in the area; thus, the impact due to COR activities
is not expected to be of significance.
Supersonic activity is
planned to avoid population areas, known structures, and random
activities like known archaeological excavations so that the
impact of sonic booms will be minimized.
Ordnance expenditures
will mostly be confined to the same locale as past activities
over the last 30 years.
The growth of the civilian population
in small communities such as Tonopah and Caliente because of
COR should have a favorable impact on the economy of the communities concomitant with the increased demands on their schools

ili

Bes-t Available Copy

Aprmlqd INPabft

j

"and othe
4.

facilities.

Alternatives:

.

.

a;.

No action.

b.

Existing range improvement.

c. Methods other than test ranges...
7

d.
5.

Build a range encompassing existing ranges,

Agencies from which comments have been requested:
a.

Department of Agriculture

b.

Department of Health,

c.

Department of Housing and Urban Development

d.

Department of the Interior

a.

Department of Transportation

f.

Federal Aviation Administration

g.

Environmental Protection Agency

h.

State of Nevada

i.

State of Utah

Education and Welfare

I

The draft environmental impact statement was made avaiflable
6.
to the Council on Environmental Quality and the public in
June '1974.
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I

IN•TRODUCTION AND) SUMM!ARY

1.1

SCOPE AND STRUCTURE OF TILLS ENVIRONMENTAL STATEMENT
is

The United States Air Force (USAF)

considerini the development

of a Continental Operations Range, designed to substantially improve the
quality of

training for and operational test and evaluation (OT&E)

weapon systems.

of its

Presently, training and OT&E is performed on existing

ranges with inadequate means for evaluation or on ranges designed for
development testing which are already overcrowded with development tests.
As a result, weapon systems,

subsystems, and components do not receive

appropriate operational evaluation in an environment representative of
potential combat situations.

Consequently,

operational planning for the

application of forces is based upon estimates of weapon systems capabiliAn improvement in quality of

Lies, often not validated through OT&E.

present OT&E is necessary to accurately predict the capability of our
operational forces whi•le improving the quality of training and state of
readiness.

The Continental Operations Range is

to optimize preparedness,

to serve these vital needs

to accurately assess capabilities of operational

systems and thus better assess needs for new weapon and support systems.

This Environmental Statement

(ES)

of a Continental Operations Range (COR)

has been prepared pursuant to studies
proposed for development, in the

Great Basin region of the United States by combining on-going range activities in the region.

More specifically,

the proposed COR is to be

implemented by coordinating and integrating the uses of three existing
test ranges--Nellis bombing and gunnery range (USAF)
Nevada,

Hill (USAF)/Wendover

(USAF)/Dugway (Army)

near Las Vegas,

test range complex near

Salt Lake City, Utah, and the Fallon test range (US Navy) near Reno,

Nevada.

The proposed implementation and use nf COR will accommodate the existing
levels of activity on these ranges and will involve moderate increases in
use of the airspace in the COR region.

No new restrictions are to be

requested for lands within this region; however, the proposed COR will
necessitate a restructuring of some of the airspace use in the region with

i-I

one additional restricted airspace proposed for the Nellis range complex.
The nature of the proposed COR activities is essentially the same as the
testing and training activities presently conducted at these ranges; however, some of these test activities may be redistributed within the area.
The COR is planned to be implemented in three time phases which are
designated near-term, mid-term, and far-term.

This phased approach is

intended to maximize the efficient use of resources in improving and
expanding existing range facilities which ultimately will be integrated
into a realistic operational test and training complex.

Consequently,

the near-term COR objectives are to emphasize an immediate improvement
and subsequent practical growth in the quality of operational training
and test.
While plans for near-term COR have been defined in some detail,
mid- and far-term COR plans have been determined only in general terms.
Since COR is to serve the needs of future as well as present and programmed
weapon systems, it

is difficult to establish now all detailed requirements

for COR.

Accordingly, this ES addresses the potential impacts that may
arise from implementing the defined plans for near-term COR as well as the
general plang for mid- and far-term COR to the degree that they have been
formulated.

It should be noted that for some of the near-term activities,
detailed definitions are not complete and in these cases the analyses of
some impacts are therefore general in nature.
aLad as appropriate detail is available,

timely intervals.

As COR planning proceeds

the COR ES will be updated at

--

The ES addresses the environmental influences of the past and present
use of these government ranges and thV projected consequences that may be
incurred through the continuing use in that manner and through moderate
levels of new uses. The content of the Statement is to fulfill the requirements of the National Environmental Policy Act (NEPA) as detailed in the
Council on Environmental Quality guidelines (CEQ), published in the Federal

1-2

t

Register, August 1, 1973.

Consequently,

this ES addresses the potential

impacts on both natural and human environments,
airspace within the proposed COR region.

.

-

Including the lands and

The development of COR as

proposed is to be a United States Air Force action.

lovever, the action

is to also require decisions by other agencies including the US Army,
US Navy, Atomic Energy Commission, Federal Aviation Aministration and
The potential impacts arising from these

the Bureau of Land Management.

associated actions are also addressed insofar as they affect the COR
region environment.
The report is organized in general accord with the CEQ guidelines
and with a view to facilitating eventual updates.

Following See. 1,

the Introduction and Sumiiary, Sec. 2 describes in detail the previous and
existing uses of the test ranges in the COR region, the Implementation
of the proposed COR, and the existing environment, both human and natural,
in the COR region.

Section 2 addresses those facets of the proposed COR

activities and the environment which may have the greatest potential for
impact.

Section 3 discusses the relationship of the proposed action to

land use plans and policies, and Sec. 4 analyzes and describes the probable
impacts of the proposed COR.

Section 5 addresses the consequences of

alternatives to the proposed COR.

Also treated in Sec. 5 are alternative

implementations of COR.

Sections 6 thrcough 9 deal with unavoioable- impacts

and mitigative measures,

short- and long-term uses of the envifronment,

irretrievable and irreversible commitments of resources, and offsetting
considerations. Ten appendices are included which provide primarily the
information ahd analytical bases for the Impact asgessuents.

They include

information on the enumeration of natural species, species dynamics, jet
engine noise and sonic boom generations, airspace considerations, and
economic factors.

1-3

1.2

I)ESCRIPTON OF THE PROPOSED ACTIOu AND EXISTING ENVIRONMENT

1.2.1 Existing Test Range Activities
Three existing test range complexes are involved in the development
of the proposed COR--two AF range complexes associated-with Nellis and
Hill Air Force Bases and a Navy complex at Fallon as shown in Fig. 1.1.
The Fallon ranges are used primarily for Navy aircrew training and will
be only included as part of COR under mid- and far-term on a cooperative
basis between the Air Force and Navy.

No increase in activity at Fallon

due to COR testing is anticipated; therefore,

test range activities at

Fallon will not be discussed here.

Existing Nellis range uses center on the activities of the Tactical
Fighter Weapons Center (TFWC),

which is responsible for developing optimum

tactics for Air Force fighter weapon systems and training aircrews in the
exercise of such tactics.

Upon completion of this training, these air-

crews are qualified as instructors to teach tactics to other aircrews at
the various Air Force bases.
in electronic warfare (EW)
anti-aircraft

These training activities comprise missions

against simulated surface-to-air missile and

artillery defense, air-to-air combat,

air-to-ground combat,

and low level navigation missions.

The Nellis range complex is subdivided into several areas appropriate
to each kind of mission.

Electronic warfare is

Caliente Electronic Warfare (EW)
north of Nellis AFB (Las Vegas).

accomplished on the

range which lies approximately 100 miles
This range area is not a restricted area.

The Air Force makes use of small isolated sites for locating ground based
threat simulators through an arrangement with the Bureau of Land Management
(BLM).
No ordnance of any kind is expended there. Air-to-air combat
training is conducted over the Caliente ranges or over the existing Nellis
restricted ranges.

All missions with discharge of ordnance are accomplished

within the restricted portions of the Nellis range shown as North and
South ranges in Fig. 1.1.

The number of sorties

of all kinds flown on

A sortie is defined as one aircraft flight beginning with takeoff and
ending with a landing.
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Existing Test Ranges in the COR Area

,

-.-

the Nellis range total approximately 33,000 yearly, which includes approximately 5,000 sorties flown by the Navy with Nellis range use.

Ordnance

inert, and practice) delivered to the test range totals approximately

(live,

1,400 tonis per year, most of which is delivered to the South range (Fig.

1.1).

range complex (west of Salt Lake)

The Hill/Wendover/Dugway (H/W/D)

includes the Air Force's Hill and Wendover Test ranges and the Army's
Dugway Proving Grounds, which in turn includes Michael Army Air Field.
These ranges are used cooperatively by the Air Force and the Army.
ing Air Force uses of the H/W/D complex comprise:

Exist-

air munitions testing

quality assurance tests, tests to establish munitions safety

(e.g.,

requirements,

etc.), combat crew training, depot flight testing, helicopter

training, air-to-air rocketry gunnery

and missile firings, and some drone

development test and evaluation (DT&E)

activities.

Live ordnance expended

on the range approximates 600 tons per year.

At both Nellis and Hill range complexes,

substantial portions of

airspace are restricted to provide the necessary freedom for safe air
activities.

The airspace restrictions include allowance for supersonic

activity in support of other vital Air Force traiaing missions.

All

ordnance missions are tightly controlled to assure that ordnance does not
impact out of the designated restricted areas or otherwise cause undue
hazards.

In particular,

at the Nellis South Range,

where the major frac-

tion of ordnance has been expended, target sites have been constrained
to emplacements on dry lake beds,

and these constraints have been embodied

in formal agreements with the Department of Interior (Desert Game Refuge)
which shares the use of the South Range.

Historically, ordnance

expenditure on the Nellis ranges extends back 30 years.

1.2.2

Purpose of the Proposed COR
The proposed COR is designed to provide a realistic operational

test, training, and evaluation capability that is not now available at
existing ranges within the United States.

Current activity is constrained

and does not provide the realism necessary to assure that the current Air
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Force systems are accurately assessed and are utilized with maximum
efficiency.

Furthermore,

no existing range provides adequate land and

airspace to adequately train military air warfare elements in a realistic,
but simulated, combat environment and to evaluate tactics, performance,
and capabilities of these elements.

Without the capabilities proposed for

COR, aircrews would have to develop tactics in a real combat arena, such
as during the Southeast Asian conflict, should such a need arise again.
Performing operational test and evaluation on a COR that is to provide
near-real battlefield conditions should result in markedly improved aircrew survivability, as well as providing a more accurate basis for
deciding upon acquisition of new systems.
1.2.3

Proposed COR Development
The proposed COR is to achieve its purpose and objectives by

moderately expanding tCe capabilities at Nellis ranges and integrating

f

operations with the H/W/D complex and Fallon Range.
n.ents

Substantial improve-

in tne quality of training and testing are to be provided through

the installation of instrumentation to realistically simulated threats and
targets for two-sided engagements for participating forces of strike size
(flight, squadron and wing in near-, mid- and far-term respectively).

Range

improvements are to involve additional equipment and operating capabilities
for the existing Caliente Range (see Fig. 1.1). This range is to continue
to be the primary electronic warfare range until a similar capability can
be built on the Nellis North RAnge (the portion of the restricted range
nearest Tonopah, Nevada).

Sites for additional threat simulator hardware

at the Caliente Range are envisoned.

However, threat hardware is to be

transportable,

stirh that only one site need have any signiftcant permanent

improvements.

Similarly, additional sites are to be located on the North

Range with one improved site required.

To support air combat maneuvering

acti.:tties, the proposed COR involves a restructuring of existing special
use airspaces, with one additional interim restricted area.

In addition,

the present operations over the Caliente ranges are to be brought under
more formal air traffic control procedures to enhance the safety of both

1-7

p;articipating and non-participating aircraft in the region.

A similar

airspace action is proposed to extend the boundaries for safe COR
operations further north from the existing northern extremity of the existing Nellis airspace.

The newly structured Caliente airspace is proposed
The

to be designated COR East and the northern extensions, COR North.

proposed COR is to install additional air traffic control equipments in
order to ,.ontrol range operations and CGR aircraft.

This additional

capability would provide improved air traffic services in the region to
non-participating users.

1the proposed COR forecasts the integration of the H/W/D and Fallon
ranges into a large-area facility for selected exercises of many particiSuch integration of some operations would involve increased

pants.

flight activities between these ranges.

It

is anticipated that high-

speed drone activities as well as other aircraft activity would be undertaken between H/W/D and Nellis during the mid- and far-terms.

fotal air activity under COR onerations is planned to increase
somewhat from the present 33,000 sorties per year at Nellis to about
37,000 on Near-Term COR (Nellis ranges only),
COR (Nellis and H/W/D ranges integrated),
COR (Nellis,

about 41,000 on Mid-Term

and about 7L,000 on Far-Term

11/W/D, and Fallon ranges integrated).

The increase in the

Far-Term sorties is chiefly due to the integration of Fallon activities
into the Far-Term COR with 24,466 Navy sorties, which are representative
of the present utilization of Fallonby the Navy.

However, the improved

instrumentation planned for COR-would permit scoring to provide better
results.

Consequently,

overall ordnance expenditures under COR activities

are expected to remain at about the same annual rates.

The only new

ordnance ranges planned for COR are a few target sites to accompany threat
simulator sites on the North Range.

The range safety tasks address all aspects of COR activities that
may pose risks to participating and non-participating personnel.
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This

activity is to Involve the preparation of specific CDR range safety
procedures and a COR range safety manual.

Approximately 700 additional personnel are planned to operate the
fully developed range in the far-term.

This buildup in personnel is

planned to occur uniformly over the period 1975-1979.

The Increases are

forecast for the Caliente and North ranges and for Nellis AFB, where COR
Central is to be located.

Modest base improvements are planned at Hill

AFB and NcllLs AFB for near-term.

Additional improvements in mid- and

far-term will be covered by separate action as they are programmed.

1.2.4

Description of the Existing Environments
lOR
in the

Reg-in

Human Environment
The region underlying the current and proposed military use of this
region is a sparsely populated expanse with arid to semi-arid climate.
Water is scarce -and congregations of people in small towns occur primarily
where there is sufficient water to support economic activity.

There are

three urban areas--Las Vegas, Reno, and Salt Lake City, whi~ch are 30 to
45 miles outside the COR operatinhranges. The two major air bases,
till
and Nellis, are located near the metropolitan
and Las Vegas, respectively.

of Salt
nreasLake City

Significant towns within the proposed COR

region are Tonopah, Caliente, Panaca, Pioche, Ely, Austin, and Elko, all
in Nevada, and Wendover and Tooele in Utah.
tions of a few thousand or less.

These towns all have popula-

Their support is generally derived from

among the following categories: mining, agriculture, centers for cattle
1peraLios. recreation, or government activities such as the test range
operations.

Distances are, generally quite far between towns, usually many

tens of miles.

The towns most likely to be affected by COR operAtions are

Caliente, Panaca, and Pioche because the land and air around them ia
integrally involved in COR East operat ions, and Tonopah, Wendover, and
Tooele because they are potential locations for basing range and support
personnel and their families.
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Between these towns are vast open spaces mostly federally owned and
Much of tne BLi

managed by the Bureau of Land Management (BLM).

land is

Several large ranches

leased to ranchers for cattle grazing operations.

which utilize BLM leased land underlie COR North and CUR Ea~t airspaces.
Typically, these ranches rely on their privately owned aircraft to support
their cattle operations.

These ranch air activities involve herd monitoring,

cattle buyer surveys, and rustler control,
to get abuut.

as well as a convenient means

Other airspace users that may be affected by COR airspace

are general aviation operations in and near the proposed COR.

There is considerable minning activity within the general COR region,
but most of it

is outside the COR range complexes.

Recreation is

a significant activity in many parts of the COR region,

especially where there is water.

The Caliente region has a significant

complement of developed recreational sites.

Also there is a fair amount

of game animals distributed throughout Nevada and hunting comprises one
of the most significant recreational pursuits.

Just north and east of

the Caliente area lies one of the more heavily hunted areas in the State.

There are many Indian communities and reservations throughout Nevada
comprising a population of approximately 7,000.

Also there are more than

150 known archeological sites in southern Nevada of which more than 50
are in or near areas of CUR activity.

"Natural

Environment

The natural environment within the COR region contains slgniffcant
numbers of plant and animal species, which are adapted to the physiographic
and climatic features characterizing the Great Basin.

Several distinct

plant and animal communities have been identified spanning the conditions
from the dry lake beds and surroundings to the montane brush and forest
lands of the higher peaks.

Communities of concern to COR are the Southern

Desert Shrub and Salt Desert Shrub conmunities which surround ordnance
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drop areas,

and the Pifton-Juniper Woodlands and Mountain Brush communities

where important species such h-s Mule Deer and Desert Bighorn Sheep are
resident.

Am!ong the important species identified as concerned with- COl

operations are:
eagles,

11 species of birds, many of which are raptors such a.s

8 species of sma'll mammals,

of large mammals if

6 species of rare fishes, and 5 species

wild horses and burros are included.

two plant species are considered important,

In addition,

Pygmy Sagebrush and Bristlecone

Pine.

Species which have been judged important in this document include
Lhose that require special attention by scientists and Federal agencies
because they are either endangered,
recreational value.

threatened,

or of economic or

The rzdsons for each species inclusion in rhis

designation are duly noted in the body of the report.

Only three- of the

important species appeaL on the official Department of Interior's
endangered species list

1.3

(16 USC 668aa).

RFLATIONSHIP OF THE PROPOSED ACTrON TO LAND USE PLANS AND POLIC ES
The land use plans and policies of concern to COR are those of the

Hureau of Land Management
and regional airports,

(BLM),

iederal Aviation Administration (FAA)

US Fish and Wildlife Service, the Nevada State

departments dealing with recreation and air and water quality control
the local and regional plans for the city of Las Vegas,

the cotinties Nye,

Lincoln, and Clark, aid the communities of Tonopah, Caliente, Panac.,
Piocite,

an! of course,

and

and

the Air Force.

The BLM which has charge over all reqttitse

for land withdrawals of

public domain lands pursues policies designed for multiple uses of these
lanjs.

Thus withdrawals for single purposes are scrutinized carefully.

Any withdrawals proposed for COR of a semi-permanent nature would undergo
such consideration. COR may have needs for additonal very small withdrawals
for sites on the Caliente EW range,
agreement with the BLM,

similar to those currently in use through

and possibly some microwave repeater sites for
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Several such sites may be necessary when the H/W/D

and Fallon ranges are integrated.

"The FAA

has established policies and procedures governing the

designation of airspace for special uses such as those restricted for
Department of De'.cnse entities.

Generally,

the purpose of such policies

is to assure the safety of operation of all aircraft users.
it

For the COR,

is proposed to restructure and redesignate airspace to promote the safety

Df operation of both participating and non-participating aircraft.

the McCarran International Airport has developed a master tlan to
guide the development of its facilities into the future and forecasts
airzraft activity are indispensable to such planning.

.f

Presently, ýICC'arran

activity is at about the same level as it was in 1969, approximately
450,O00 movements a year.
This activity is expected to double by 1983.
(;ignificant growth is also expected at the nearby general aviation airport
at North Las Vegas

.

Nellis AFB is within 10 miles of both of these a37d

the Nellis activity is expected to continu:, at nearly the present levc.s
in the near-term and gradually increase by 40% in the far-term.

Continued

use of letters of agreement between these three entities are planned to
avoid potential air traffic conflicts.

The US Fish and Wildlife Service has charge over the Desert Came
Refuge,

half of which is within the boundaries of the Nellis bomblnF and

gunnery range;

Part of the De~ertGamp Refuge

Wi Iderne"ss designation pursuant

has been proposed for a

to the National Wilderness Act.

An ES Is

in-process on this proposed act ion and Air force use of the Refuge is addressed there.

State of Nevada recreation plans call for an expansion in developed
recreational sites.

The Caliente area is designated as one of the prime

areas for expandVng recreational facilities.
to continue in this region.
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COR activities are planned

.

.....
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The Nevada Air Quality Implementation Plan forecasts pollutant
emissions and estdblishes objectives for planned reductions in emissions
in order to meet federally mandated air quality requirements.
area is expected to grow significantly.

The Las Vegas

Its present air quality hovers

around the standards; thus, source reductions in emissions are planned.
The plan, without any regard to COR activity, anticipates that Nellis AFB
contributions will be in decline.
both direct and indirect,

However,

contributions from Nellis,

are negligible when compared to the added

potential for emisstons from anticipated overall growth.

Local and regional plans of the communities of concern show a
variation in their expectations regarding growth.

Las Vegas metropolitan

area is expected to continue its rapid growth well into the future.

In

anticipation of such growth significant additions to the system of putlic
facilities are planned and COR-induced growth should easily he accomm.:dated
within these plans.

The comnunities of Tonopah and Caliente-Panaca-i',oche

anticipate slow to moderate growth.

I

There is some residual capacity in

existing facilities but COR-induced growth in those regions is erpected
to influence planned gr'wth such as school capacities.

1.4

I

PROBABL.E [:.11ACTS OF TIlE PROPO';ED ACTION

1.4.1 Impacts 6f CoR Airspace Uses
In general,

the proposals for COR airspace use will have both bene-

ficial and adverse impacts.

Enhanced air traffic control and th.

restructuring of the airspace should enhance the safety of all.users.
Also, as COR Implemnts its plans for better low-level communications and
control facilities, civilian search and rescue operations should benefit.
The COR airspace designations and restructuring may lead to occasional
rerouting of some of the general aviation traffic not using the Victor
airways.

This may cauise inconveniences,

possible increases in fuel and

time for some flights, and possible reduction in business for fixed based
operators.

In addition, rancher air operations in support of their activi-

Lies would be affected by the proposed new airspace rules until such a
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ti=e that the Air Force,

through individual agreements,

each rancher's requirements for airspace use.

can accommodate

The COR North and East air-

space is to be implemented with unrestricted airspace paths at low altitudes,
free from COR flight operations,
operations in transit.

to accommodate visual flight rule (VFR)

These flyways can be made capable of accommodating

all required daytime VFR flights.

1.4.2

Impacts from COR Electromagnetic Emanations
Normal operations of threat simulator hardware constrained by duly

prescribed range operating procedures and safety precautions should pose
no undue hazards to participatiag or non-participating personnel or
equipment.

However,

threat simulator hardware in the Caliente region is

manually operated and from time to time is to continue to be deployed as
close as '-1/2

to 2 miles to the communities of Pioche and Panaca as has

been done in the past.

As with all tunable electromagnetic emitters, there

exists a remote possibility of errors in operations procedures whereby
some nonparticipants (as well as participants) could be inadvertently
illuminated by main beam radiations.
2 miles,

the power densities

ficantly below the safe
the

ground

radiators
implanted

listance of

1000 feet.

at distances of 1-1/2 and

from the threat simulators

level of exposure

frequency

slgnificant

However,

pacemaker

(10 nW/cm 2 ).

of operation

are

and peak power

interference

is

signi-

Considerir

expected,

level,

o

even at

ýi

C(uR operations of both ground-based and airborne emitters must con-

rinue to be car,
participating

ly controlled to minimize interference with other
Lon-participating equipments. Errors in operations in
n:,

violation of prescribed standards for ground-based emitters could potentially
prodiuct, interlerences (mostly of an annoying nature) in receiving equipments
ip t; 5•) rol1-- distance. The range of potentially interferring effects
trom,, airborne emitters could be as great as 400 miles.

The airborne

,.Mitteis typi';ally operate over much wider frequency bands and consequently
are to be subjected to careful scrutiny and control by the COR frequency
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management authority.

COR uses of electronic warfare (EW)

equipments will

hu substantially the same as past and previous uses of EW equipments on
,ellis ranges and on several test ranges throughout the US.

Thus there

is a history of operations and procedures designed to avoid and/or minimize
the interferring effects.

1.4.3

Impacts from COR Generated .'ol.r
Human Environment.

and Sonic Booms

The moderat: expansion of COR activities under

far-term development at Nellis AF8 c

, be expected to result In some

increase in the number of noise coir- Aints received from Las Vegas
residents.

Circumstances for thes.

31tuations are expected to arise

primarily during perio'ls of adverse wind conditions when Nellis aircraft
P.must reverse their normal takeoff pattern and take off toward Las Vegas.
COR-generated noise in the Callente region will be about the same as in
the past.

The present accommodation to .ellis activities in the C•aiente

region indicates tLiat C,)R activities should receive few if any complaints
there.

Total supersonic activity will increase slightly as total activity

increases.

However, in regions where significant supersonic activity is
the changes will be slight.
There will likely be

already undertaken,

changes in supersonic activities in the new airspace regions oF COR North.

'Wherever supersonic a,-tivity is planned in an area with little history
of such activity, procedures will be established to avoid populated areas
ancl known structures.
pass

over

As in the past,

random act ivit !es on the groiind suich -is archenlogicrl

AlthiouiMh stich circut

I lances ;ar,, rare,

an adverse impact.

wild animals is virtually

Lho!;e noise ditsturbances could have

'41 effects of sonic booms and jet noise on
U:::,led.

if any, will he

that it is not expected to
of current activitie.q.

excavations.

.

Natural Envr-irnmrent.

state what,

low-level subsonic flights may

:.,

Con.pquently,

It is difficuft to

impacts due. to COR activities, except

s..,nificantly different from the influences

Some behavioral responses among nesting waterfowl

1-is

with known adverse effects have beeal identified with current operations.
In this regard,

there is

some concern that these effects acting through

the reproduction mechanism could produce more significant impacts.

Assess-

ments in a total ecosystem context in conjunction with COR usage with
particular attention to sensitive links in the ecosystem such as species
reproduction could provide conclusive evidence in this regard.

Among the more important species designated in this document,

several

(primarily Bighorn Sheep and wild horses) have been subjected to the
effects of previous and current activities, and based on present evaluations
have not suffered adversely.

Very little

is known regarding the effects

of previous and current activities on most of the remaining prime species.
However, the Nellis activity has been continuing for a sufficiently long
period that in most cases it

is expected that accommodations within the

natural environment have been achieved and that the present state of the
environment reflects that accommodation.

1.4.4

Economic Impacts of COR
COR personnel if

stationed at the remote range areas near Tonopah

and Caliente would add significantly to the total economies of those
areas.

Dirert plus induced employmant due to far-term COR could be expected

to increase populations by about 1200 in the Caliente area and 1500 in
Tonopah,
It

increases which are significant fractions of the existing levels.

is believed that these two particular communities would welcome the

increased employments and concomitant economic growth.

However,

these

increases in population would cause enrollients to exceed'existing school
capacities during the far-term period by up to 15%.

The expected increases

in school enrollments will also cause the school budget to increase by 25%
above existing levels..

However,

it

is expected that some increases in

school tax rates will'be necessary though difficult to predict at this
time.

There are existing sewage treatment problems In both the Tonopah

and Caliente areas to which COR induced growth will add.

Direct and

induced impacts on tne Las Vegas economy are estimated to be negligible.
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O3ther C)1( Impacts

t.4.5

Studies of other potential impacts such as on Utah cities and towns
impacts.

have shown small or regligible

1.4.6

Unavoidable Adverse Impacts and Mitigative :.Xeasbres
Unavoidable adverse impact on existing airspace users could result

from COR airspace.

That the VFR fly,,avs wi ll suffice to provide the

same convenience that now exists along the same alignments has not yet
been demonstrated,

nor can it

be tný'.,n for granted that COR clearances

will always be sought or granted for those users who desire to traverse
the CoR airspace.
of convenience.

Consequently,

adver.se impacts could result through loss

tIowever, adju-.tments In the description of the flyway.,

,ay do much to mitigate such impacts.

COR ardnance expenditures at new target sites would incur adverse
impacts.

The only t :get sites that possibly fall into this category

are those accompanying the new threat simulator sites on the North Range.
ordnance expenditures on the South Range will add to the accumulations of
the past 30 years but should produce no additional impact e& the environnent.

It

is feasible to consider improved methods of range policing to

retrieve more spent ordnance and parts, but the degree of mitigation

is

dirficult to establish.

Potential impacts on wearers of heart pacemakers who come in close
proximity to radars may be -lnilgated

in the future due to recent efforts

initiated by the Food and !)r'ug Administrat ion to define and establish
standards for pacemaker

.eI

kivIrAQ

to electromagnetic radiations.

Due to procedural matter,, .an. replareme.nt
effort could prove sufflcit-nt

(:oncer

-

lifetimes for pacemakers,

this

in 4 to b years.

e4xpresseI for ths- potential for unavoidable adverse Im-

pacts on important species.

especially if operations should affect sensitiv,

links in ecosystems where the ultimite impact could take several mwre

M!

years to develop. Such impacts if they occur, would be essentially
unavoidable as, in general, environmental data are insufficient
to detect or deduce such effects.

At the planned staffing levels of far-term COR, it appears unavoidable that the existing local school facilities in Tonopah and Caliente
area would become overtaxed unless increased capabilities are properly
planned and phased.
1.4.7

Short Versus Long Term Uses of the Environment
Most of the land to support COR test range activities is used now

fcr such operations and is needed to assure the safety and security of
particular operations.

Consequently, the only portions of the environment

that are directly used are the land areas where improvements are placed
and roads cut and where ordnance expenditures occur.

Because desert

environments have such slow turnover rates, disruptions of these environments persist for decades and consequently may constitute a long-term
appropriation of those portions of the environment depending on the alternaExpended live ordnance which are

tive uses chat are contemplated for it.

misfires or duds and are not retrieved would continue to render these
restricted areas unsafe for most uses until policed (although policing
does not guarantee an area is safe).

The South Range target areas have

already been subjected to extensive ordnance activities and any further
effects on these environments will probably be insignificant.

Nm, tar-

get sites in the North Range will involve these considerations and thus
may constitute.a long-term use of the environment.

Construction or use

on remote desert lands could also have persistent effects.
cept for roads and some other excavations,

However, ex-

items such as concrete slabs

and structures can be removed.
The above considerations also serve to summarize the assessment of
the extent to whicn COR operdtions constitute an irreversible and irretrievable commitment of resources.

Only the new target sites on the North

Range fall Into this category.
N
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Tinle PROPOSED ACTION

iOn
M L.s conceived as an instrument for testing and training air forces
in a way whic.l has never been done before:
actual warfare.

with a realism approaching

It will have the capability to p. .vide vitally needed

information, which is not now available, and improve nei combat effectiveness as much as possible, short of the real experience.

Alternatives to

this proposed action need to be considered in the context of the rneeds for
suci, o riungc.

These needs grew out of the deficiencies of our existing

ranges to provide for more comprehensive and realistic training of our
forces in a simulated threat environment.

Familiarization with new

weapons systems and their employment is not enough.

Realistic training

sorties must become a way of life during peace and war.

Complementary to

this need for realistic training is the need for a range for performing
adequate test and evaluation of the weapons systems provided to our air
crews.

Weapons systems have become increasingly more sophisticated.

Without the airspace and ranges for integrating air crews and weapons systems in a simulated combat environment,

the real capability of our air

crews and weapons effectiveness cannot be aetermined.

As a. result.,

operational testing to evaluate new weapons systems to support- procurement
decisions is inadequate.

The deficiencies of our existing ranges to

support realistic training and testing stem from:
1.

A lack of an integrated air defense environment that is
representative of a network of foreign ground and airborne
air defense systems, which includes the air defense detection,
identification, tracking, interception, and weapon guidance*
functions;

2.

A lack of airspace and freedom that permits unconstrained
employment of penetrator tactics, including electronic warfare
to counter the enemy's command, control, and weapon guidance
systems.

-

--

...-.-
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One Alternative:

1.5.1

Improve an Existing Range

To correct these deficiencies, a first consideration is
improvement of an existing range.

the

The following ranges/test centers

have been considered and have been found unacceptable as an alternative
to COR:
Air Force Eastern Test Range (AFETR)
Space and Missile Test Center/Western Test Range
(SA•TEC iWTR)
Armament Development Test Center (ADTC)

Air Force Flight Test Center (AFFTC)
Aerospace Defense Weapons Center (ADWC)
Nevada Tactical Fighter Weapons Center (TFWC)
Hill/Wendover/Dugway Range Complex (H/W/D)

I

Examples of the new systems for which operational tests now are,
or will be, constrained to a significant degree by various range
limitations are-1.

2.

Air-to-air and standoff weapons/targets
*

Drone/Remotely Piloted Vehicles

*

AIM-9/AIM-7 Air-to-Air Missiles

"*
"*

Modular Guided Glide Bombs

Aircraft

"*
"*
3.

Air-Launched Cruise Missiles

F-15
B-i

AWACS (Airborne Warning and Control System)

The uew weapons systems entering the inventory require larger, not
smaller,

range air space and associated ground space to accommodate tests

of their supersonic capabilities,
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their electronic warfare capabilities,

and to conduct tests involving multiple aircraft,
particularly when some may be engaged in free play.
Other factors inhibiting training and testing on some
existing ranges are poor weather conditions, electromagnetic interference problems relative to public and
commercial uses, size of safety footprint areas for
missile delivery, and airspace for supersonic testing.
At a time when expansion would be desired, the
Air Force finds it difficult to retain existing ranges,
and even more difficult to expand range lands for future
The larger problem, then, is created by
requirements.
increased system capability in the face of shrinking
ranges.
All ranges are feeling the effects of population growth.
Another current range constraint is that
the FAA has initiated a project to withdraw all restricted
air space at and above FL180o.
The problem of adequately satisfying the test needs
by improvement of an
of newer programs zannot be sol'el
Accommodation of these needs can only
existing range.
be handled with the development of the Continental
Operations Range.
Alternatives to Test Ranges
In view of the pressure arising as a natural consequence of population growth, which seem to be relegating
the CONUS ranges to sparsely populated land areas of the
continental United States, a second alternative might be
the development of feasible testing methods which do not
depend upon large water and land areas used as ranges.
1.5.2
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Alternativvs which might reduce the dependence on existing ground
i:angv'

are extremely limited at this time.

,indtcr development,
(I)

and those under consideratior. fall into two categories:

range equipment alternatives;

equipment alternatives,
ing systems,
'or example.

Those available today, those

simulator alternatives.

(2)

Ranve

such as frangible bullets and simulated bomb scor-

can free land space below the used air space for grazing,
The simulator alternative would be based upon an analytical

mode 1.

There are no current alternatives that can fulfill the requirement
to simulate (to the maximum extent possible short of wartime risk of life)
The conclusions are inescapable.

t~ie current situation.

Valid data

loading to information required by the operations on a COR-type facility
c;annot be obtained in any other fashion.

1.5.3

Build a Range Encompassing Existing Ranges
This alternative requires that existing non-research and development

ranges be improved and integrated to accomplish the desired tests and
training objectives.

It

is

the alternative that offers maximum capability

with minimum investment and risk.

It

reduces total investment by making

use of a great deal of expensive equipment and facilities currently used
for both training and operational testing.

Near optimum capability can

be achieved at reasonable investment and very low technical risk.

Furthe:,

the existing missions of the range (training and testing) are enhanced
by the creation of a COR-like facility.

In the location, design,

and operation of a COR-like facility, prime

consideration is given to civil air traffic distribution, population density,
climate,

topography,

existing facilities, existing special-use air space,

Government-owned land, and radio frequency interference effects.

It was

using precisely these criteria that led to the selection of the site now
proposed for COR.
these constraints.
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The Nevada/Utah

site is well located with regard to

*

W..

%*

.
:•.,,,pl.te topography requirements cannot be met at any site in the
entire (:ONIJS.
ranges,

it

However, by fragmenting the mission, and using several

should be possible to train and evaluate the operational air

command units with a reasonable degree of confidence.

It thus appears

that Utah/Nevada area is the best available location.

1.5.4

Alternative Implementations of the Proposed COR
A study was made ef possible alternative locations for the electronic

warfare (EW)

ranges which are to be developed under cOR.

Expansion of an

existing EW range ht Caliente was selected as one alternative site.

Exist-

ing land within the -estricted land area of the Nellis North range was
selected as a second alternative.

Two new areas, at Coal Valley and Tule

Valley, were also considered (see Fig. 1.1).

Ecological, airspace, and

staffing accommodation assessments were made of each alternative.

The

North range location appears to have the least problems associated with
its development.

Although both the 'rule Valley and Coal Valley locations

would entail less potentially adverse ecological impacts than would the

Caliente location, substantial alteration of the surrounding airspace
structure would he involved in their uses if
be compromised.

Furthermore,

COR objectives are not to

the potential impacts involved in MXIR staff-

ing for these two new locations would be greater than for Caliente.

1.6

OFFSETTr:; FACT'ORS ANI) TFiHE CO:;rDI:'ATIO.:S OF OTiHER ACENCIES
The most significant offsetting factor that would result as an

efft, ct of COR development is the inrreased safety of operation that will
be made availahle to all pilots wishing to iise COR airspace.

greater protection is offered to the general population.

In addition,

This wt11-be

espeqially true when COR development is co:mpleted with respect to the
air traffic control instrumentation COR is to install to meet its own
needs.

The continuing land restrictions of the Nellis range will continue

to aid the management of Bighorn Sheep and Wild Horses.

1-23

,t

interests of other agencies in the proposed COR development extend
primarily to procedures for airspace rule making and land withdrawals by
the Federal Aviation Administraticn and the Bureau of Land Management,
respectively.

Each agency will be required to make decisions relative

to the COR development.

NOTE:

In the detailed discussions which follow in Secs.

set of appendices,

2 through the

two forms of referencing study material are used.

One

form uses superscript reference numbers and are sequential through the
text.

The other form utilizes a reference to the author and year enclosed

in brackets.
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The list

for this form of references is alphabetical.

2

DESCRIPTION OF THE PROPOSED ACTION AND RELATED ENVIRONMENT

2. 1

BRIEF DESCRIPTION OF THE PROPOSED CONTINENTAL OPERATIONS RANGE (COR)

2. 1.1 The COR roncept
The capability of the United States Air Force to meet its world-wide
missions must often depend on estimates of weapon systems or force capa-

bilities that have never been operationally validated.

In such cases, a

call for a rapid deployment of the force or weapon system to a war zone

results in unacceptable and unTleeded air crew losses.

Figure 2.1 depicts

AIr Force experience of air combat losses during a year in Southeast Asia
and sub:;tantiates the Air Itorce conclusion that chances of survivability
increa.ie miarkedly as the airccews gain experience.

The figurt, also shows

that fairly stgnitic.rnt dvcreas;s In number of losses can be expt.rted after
25 to 30 combat missions.

I
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1965 USAF Combat Losses Versus Aircrew Combat Experience
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Pl're.sently,

the US Air Force conducts many aircraft and aircraft system

I.4sts at test ranges throughout the United States.
Development Test and Evaluation (DT&E),
((f&E)

Operational Test and Evaluation

and Initial Operational Test and Evaluation (IOT&E),

development,
cises.

Types of tests include

tactics

training tests, threat validation tests, and full-scale exer-

In virtually all cases there is considerable lack of realism in

simulating hostile combat environments.

OT&E and Tactics Development are

activities that particularly demand realistic simulation of threat environments, and air crew training should benefit commensurately if
is present in the training environment.

more realism

Testing, to be realistic, should

allow for aircraft or systems of aircraft to engage simulated threats in
relatively unconstrained,

two-sided engagements.

Furthermore,

to be mean-

ingful such testing must have a high level of instrumentation to measure
the outcome and details of the particular tests without allowing the
/instrumentation

setup to interfere with the test.

At present, limited OT&E tests are conducted on ranges set up primarily to perform DT&E.

While such test facilities provide excellent in-

strumentation to relatively uncomplicated tests, physical or environmental
*T

lve lo nent Test and Evaluation (DT&E) is conducted to demonstrate substantial compliance of prototype or developmental systems with engineering
design specifications, to establish the feasibility of production with
respect to time and costs, and to establish technical and procedural [inmtations.
(Operational Test and Evaluation (OT&E) is designed to demonstrate
,h. sys tem's fYll military utility and operat-4onal effectiveness and
establishes the system's suitability with respect to reliahility, maintainability, logistic and training requirements.
OT&E is also used to
establish remulred modifizatlons, and optimuti organization, doctrine and
tactics for the system's employment.
Initial Operational Test and Evaluation (IOT&E), often done in conjunction with DT&E is intended to demonstrate sufficient military utility and operational effectiveness prior to
a production decision.
Tactics development represents more extensive
testing to develop optimum tactics through the integration and employment

of multiple systems against simulated or real enemy threats.

A substantial

amount of additional tests are made up of training, threat validations,
and integrated force testing. Also, full scale exercises are run wherein
operational units are employed in a realistic combat environment for the

purposes of training and evaluating their performance capabilities and
effectiveness.

BEST AVAILABLE COPY

limitations often tend to preclude testing and evaluation of multiple
events in two-sided engagements such as air-to-air combat.

This deficiency

is primarily due to one or more of the following factors:

lack of realistic

threat resulting from equipment deficiercies; lack of range operating area;
lack of suitable range instrumentation; electromagnetic emission limitations; physical encroachment on ground, water, or airspace; Limited size of
test force that range will accommodate; saturation of existing capability;
and lack of adverse weather instrumentation systems.
Recognition of this deficiency hias led, through a sequence of planning
activities initiated in early 1966, to the concept of a Continental Operations Range (O)R)

that will provide a realistic operational test, training,

and evaluation capability.

The primary program objectives for the COR as

defined by the Air Force are:
1.

Provide a range facility which would permit OT&E of equipment
of strike-sized forces (one to 100 aircraft) in a realistic

2.

combat environment.
Provide large land and airspace areas where exercises could
be conducted with a minimum of constraints to train military
air warfare elements in a realistic hut simulated combat
environment,

and to evaluate tactics, performance and

capabilities of those elements.
3.

Provide an operational environment for selected DUE which
cannot bo accomplkshied at other existing ranges.

The concept of COR has evolved to meet requirements for improved
OT&E with the dual goal of increasing operational effectiveness and air
crew survivability on the one hand and of providing adequate Information
for making production and arquisit.ion decisions roncerning iseV weaIptie !.ys-

teas on the other.
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The development and acquisition of the CDR is conceived as a longterm phased program, both because investment and operating costs are high
and because limited experience in the creation of such a range is availThus, the COR is

able.

to be a three-phased development and acquisition

The three phases are:
Near-term Phase:

program.
1.

Initial Operating Capability:
Full Operating Capability:

1975

1977

2.

Mid-term Phase:

Full Operating Capability:

1979

3.

Far-term Phase:

Full Operating Capability:

1983

The near-term capability is to be obtained by supplementing and integrating
existing resources, including equipment and software, as much as possible.

2.1.2

COR Requirements
airspace,

The COR site is to provide sufficient ground,

and electro-

magnetic compatibility to accomplish a variety of air-to-ground and airto-air operations that may include live or simulated ordnance delivery,
electronic countermeasures (ECM), and electronic counter-countermeasures
To accommodate these types of operations with a minimum of inter-

(ECCM).

ference to civilian activities and envirormental problems,

a large remote

and relatively sequestered area within the Continental United States is
desirable,

preferably one which includes established facilities in which

some electronic warfare testing and live ordnance firings are going on at.
the present time.

In supporting operations '.n the broad mission areas of the various
Air Force combat and support conmands,

the COR facility must also provide

the capability to perform operational tests, training, and evaluationsin the context of the Air Force prime missions:
diction,

air superiority,

maneuvering,

and airlift.

close air support,

These missions involve air combat

drones and remotely piloted vehicles,

electronic Jamming,

combat search and rescue, electronic countermeasures,
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inter-

navigation,

re•,'nn:al4;mnce,

command and control,

and air-to-air or air-to-

airlift,

i.rnind operations including simulated or live ordnance firings.

In the conduct of these operations the participating forces will
be subdivided into three groups:
forces,

blue for friendly forces, red for enemy

and white for uzpiru and evaluatior. Lorces.

The rc!e! of '.ach of

these forces is to be controlled so that combat realism is maintained
insofar as information available to any force is concerned.
red and blue forces is

Each of the

to simulate its real-life counterpart to the greatest

degree possible, consider.ng operational status of the hardware utilized,
tactics employed,

and the doctrines observed.

In providing a test range capable of accommodating the desired
missions,

certain reqt:rements on the availability of land snd airspace

are desired.

A careful study was made of these requirements and the capa-

bility to meet them either through e~tablishment of new test areas or
It was concluded that

improvement and expansion of existing test ranges.

improvement and expansion of the Nellis Test Range in southern Nevada,
along with eventual integrated and cooperative operations of the Air
Force and Army at Hill Air Force Range,

Dugway Proving Grounds, and Iendover

Air Force Range (all in northwestern Utah),

and the Navy at Fallon, Nevada

would provide the most feasible opportunity to meel .the COR requirements.
Figure 1.1 depicts this general region for the proposed COR.

2.1.3

Proposed COR De,.elo.n

-.

The time-phased arproach to COR provides for planning and acquiring
improved OT&E and training capability within certain budget constraints by
making use of existing resources to the extent posaible.

The near-term

phase will concentrate on improvements to and integration of the existing
ranges and range facilities in the Nellie area.

Primary emphasis will be

placed on instrumentation for the Caliente and North Raug. with secondary
emphasis on South Range.

The near-term development establishes the COR

command and control center (CUR Central) at Nellie AFB.

In late 1975, an

Initial capability to perform integrated tests would be limited to Nellie
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APR ranges and would include the capability for integrated flight-sized
operations

in air-to-air maneuvering, electronic warfare, and'air-to-

ground operations.

By 1977,

the near-term capability would be completed

dith an Air-Combat Maneuvering

(ACM)

range capability on the'Nellis Ranges

with real-time displays at COR Central.

The mid- and far-term phases of COR will be based on total Air Force
requirements for COR capabilities.

The potential range capability require-

ments are to be determined by survey of the prospective COR users.
the plans for the mid- and far-term COR are quite general.

Thus,

Improvement

of the capability to perform integrated defense suppression and air-toground OT&E at Nellis South Range and improvement of drone/RPV test and
evaluation facilities at the Hill/Wendover/Dugway complexes is envisioned
for the uid-term COR.
vehicle (RPV)

Also during mid-term, a high-speed remotely piloted

track linking Nellis and H/I/D is to be developed.

serve Joipt services testing, it

To better

is expected that the Navy's Fallon Test

range activities will be integrated with the far-term CoR operations.
2.2

PREVIOUS AND EXISTING TEST RANGE USES IN THE COR AREA
The COg region is nominally bounded by the region encompassing.Fal-

lon, Hill,

and Nellis air bases.

Although COR may make use of much of the

airspace overlying this region from time-to-time, most COR activity will
take place within the bounds of the existing test ranges.

The extent and

nature of previous and existing test activity at these three range com-,
plexes is described In this section to provide a basis for ,atderstamlinrsg
the changes in range facilities and activities proposed under C:OR.

2.2.1

Hellis Air Force Base and Test Range

2.2.1.1

History and Previous Uses

On January 25,

1941,

Lag Vegas Mayor John L.

Russel signed over

property eight miles north of Las Vegas to the US Army Quartermaster Corps
for the development of a flexible gunnery school for the Army Air Corps.
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Misi.ion of the new school was defined as "the training of aerial gunners
to a degree of proficiency that will qualify them for combat duty."
Originally known as the Las Vegas Army Air Corps Cumnery School, the
base later acquired the name of the Las Vegas Army Air Field.

Reasons for

locating the school near the town of Las Vegas (population then 8,422) were
as follows:

flying weather was practically ideal the year around; over

90 percent of the area to the north was public domain wasteland and available it $1 per acre; strategic location wps excellent, being well inland;
rocky hills approximately twenty miles from the base afforded natural
backdrop for cannon and machine gun firingi dry lake beds were available
for emergency landing.
From this humble beginning, Lus Ve,'. Army Air Field grew rapidly
until, in 1942, the first B-17a arrived giving gunnery students their
first chance to train in the gun turret ci an actual combat plane and
providing aircraft to train co-pilots .. &round and transition school.
During the height of World War I1, the

were 600 gunnery students and

215 co-pilots graduated from LVAAF every five weeks.
In March 1945, the base converted from B-17s to the B-29 Gunnery
School.

An inactivation order closed the base on July 31, 195, but a

new order put the field on standby status until January 31, 1947, when
it was inactivated.
The base was reactivated in 1949 as the Las Vegas Air Force Base
and became a pilot training wing.

With the advent of the Korean War, the

mission of Nellie changed from an advanced single-ingine

school to the

training of jet fighter pilots for the Far East Air Force.
The base is namd in honor of First Lieutenant William Harrell Nellie,
who was killed in action over Luxembourg on December 27, 1944.

A fighter

pilot with 60 missions to his credit, he was 28 years old when he died.
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Nellis Area II

(Lake Mead Base).

an integral part of Nellis AFB,
base.

In Septemiber,

1969,

Nellis Air Force Base Area II

is

located at the northeast edge of the main

the area became part of the Nellis complex.

Before then it had served as a weapons storage area for the United States
Navy and was known as Lake Mead Base.

There are now three units located in this area:

the 57th Munitions

Maintenance Squadron, which provides for safe and reliable munitions
handling in support of the tactical mission; 3096th Aviation Depot Squadron
(AFLC),

and the 820th Civil Engineering Squadron (known as "Red Horse").

The 820th is a highly mobile, self-sufficient civil engineering heavy
repair unit,

capable of worldwide deployment In a short period of time.

The squadron provides its own medical and food services,
tenance equipment,
the field.

vehicles, main-

an. can support itself for extended periods of time in

Although "Red Horse" units are basically combat-oriented,

they

are also called upon to handle construction and repair to existing Air
Force facilities within the United States.
A unit of the Air Force Logistics Command,

the 3096th Avionics

Depot Squadron, has the responsibility of maintaining organizational and
depot-level weapons maintenance capability.

They also provide in transit

and permanent storage of weapons, traveling teams to support worldwide
requirements, and make technical assistance visits.
Indian Springs Air Force Auxiliary Field.

Indian Springs Air Force

Auxiliary Field is situated at the southern edge of the Nellis Bombing
and Gunnery Range, 45 miles northwest of Netlis on Highway 95.

Indian Springs airfield was founded in the early 19403 as a support
facility for the Army Air Corps Gunnery School located at Las Vegas.
Thirty years later Indian Springs is still supporting Nellis' mission,
but on a larger scale.

The men of the 57th Combat Support Squadron main-

tain more than three million acres of bombing and gunnery ranges.

2-8

Specifically,

the 57th Combat Support Squadron is charged with

maintaining and supporting the range, providing air operational support
for various types of aircraft staging from the field, and providing
support for personnel from other Department of Defense agencies as
required.
Nevada Test Site (AEC).

Mh., Nevada Test Site is an Atomic Energy
The

Commission installation that is part of the NellislAEC range complex.
selection of this test range followed on a decision in December 1950 to
establish a continental testing area for nuclear weapons.

At that time,

a number of sites throughout the United States and Alaska were considered
on the basis of low population density, favorable year-around weather
conditions, security, available labor sources, reasonable accessibility
and favorable geology.
most important.
fallout,

Of all the factors, public safety was considered

With due considsration given the known information about

thermal and blast effects from nuclear detonations, an area

within what is presently known as the Nellis Air Force Range was selected
to be used for relatively low-yield nuclear detonations.

Subsequently,

tae area known as the Nevada Test Site was enlarged to its present area
of 1,350 square miles. This Atomic Energy Commission installation is
located in Nye County with support and administrative headquarters at
:Iercury, N•evada,

approximuately 65 miles northwest of Las Vegas.

It is

operated by the AEC's Nevada Operations Office at Las Vegas which is
charged with the management of all the nation's continental nuclear test
prnorams.
The test site covers approximately 1,350 sqtare miles of land area.
it includes the Yucca and Frenchman dry lake basins, Pahute and Ranier
and the lorm.r (Camp Diesert Rock area which was used by the Sixth

;I..sas,

..r".

in t,.e 11 50s to, house troops participating In atmospheric tests at

toe te~t

-ite.

Yucca Flat, a valley roughly 10 milas wide by 20 miles long, and
Pahute Mesa, a rugged 7500-foot-high area of 166 square miles at the
northwest corner of the site, are tim main underground test areas.
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Frenchman Flat is
Mercury.

the first

dry lake basin rorth of the hills beyond

It was used for all shots in the first Nevada test series in 1951,

but since then has been used primarily for Department of Defense militar)
effects tests.

2.2.1.2

Existing Nellis AFB and Range Activities

The mission of Nellis AFB is
Tactical Fighter Wing (TFW),

twofold.

It

is the home of the 474th

a combat-ready unit which flies the F-ill.

It is also the home of the Tactical Fighter Weapons Center (TFWC)
Tactical Air Command.

of the

During the Korean conflict, Nellis AFB served as

a center for trainirg fighter pilots--virtually a pilot pipeline to Korea.

Tactical Fighter Weapons Center.

The mission of TFWC is to perform

operational tests and evaluations of tactical fighter weapons systems
(the aircraft and its weapons and related systems).
tinuing evaluations,

Based on these con-

the TFWC is the Air Force's highest authority on how

fighter aircraft should be employed in any combat environment.

In short

it writes and continually updates "the book" on all jet fighter aircraft
in the Air Force inventory.

The TFWC was characterized by former Secretary

of the Air Force Harold Brown as follows:

"The Center at Nellis is the

Air Force's top authoritative agency on the use of tactical fighter forces
worldwide."

It

also is !responsible for traLnirg fighter pilots as experts

in their particular weapons system,
as it

is commonly understood.

This is not a pilot training activity

Only a handful of pilots from each tactical

fighter unit in the Air Force go through this course at Nellis to prepare
them as instructors in a given fighter weapons system.

The TFWC- is also

responsible for assisting in the definition of future tactical fighter
weapon systems requirements.

Nellie was selected for this mission because it

is unique among all

Air Force bases in the world in having superb flying weather and a test
range that is
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larger than the state of Connecticut.

Even with significant changes in Air Force tactlial fighter foresi,
the TFWC mission will likely remain as essential as It is today. The
devci~prczat of fighter doctrlne and employment techniques is a continuing
requirement which is relatively insensitive to possible cutbacks in the
size of the tactical fighter force for which these methods are being
developed.

For example, the development of an improved bombing technique

for the F-4 aircraft will be pursued whether there are many or few wings
of these aircraft.
The 57th Fighter Weapons Wing is the action unit for the TaLttial
Fighter Weapons Center at Nellis.

To accomplish this mission, the 57th

Win& [lies ell of the Air Force's current front-line fighter aircraft:
F-lOS,

F-4, F-ill and A-7, as waii as the T-38 Talon.
The USAF Fighter Weapons School is an integral function of the wing.

As the official Air Force Fighter Weapons School, it offers specialized
courses in the field of fighter aircraft tactics and weapons delivery.
The school msssion is to train fighter weapons instructors in both the
F-4 and the A-7 aircraft. The other specialized courses have earned the
Fighter Weapons School the reputation of being the graduate school in
fighter pilot education.
Diversified training at the school includes teaching radar homing
and warning, Wild Weasel training in the F-A and F-105, and techniques
in the delivery of both optical- and laser-guided bombs.
the 64th, 65th, 66th, 414th, and

The 57th has five flying units:
422nd Fighter Weapons Squadrons.

The 65th, 66th and 414th squadrons perThe 422nd Fighter Weapons

form training roles for the school's mission.

Squadron flies operational tests and evaluations of tactical fighter
weapons systems, munitions, and support equipment.
"aggressor" squadron,

The 64th FUS, an

is employed in training fighter pilots throughout

the Tactical Air Command in counter-air tactics.
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The only non-flying courses taught by the weapons school are the
Electronic Warfare Penetration Aids Instructor Course and the Tactical
*

Fighter Doctrine and Tartter

Course.

The 57th Tactical Electronic Warfare.Training Squadron provides
air-crew training support and test support of directed projects in the
areas of range instrumentation, engineering, mathematical sciences,
radar space positioning and photographic documentation.

This unique

squadron is the only non-flying squadron in the wing.

474th Tactical Fighter Wing.
to Nellis in January 1968.
the Air Force.

It

Its mission is

The 474th TFW moved from Cannon-AFB

is the first fully equipped F-111 wing in
to be combat ready and capable of deployment

anywhere lu thp world to destroy enemy forces and facilities.

The Nellis test range complements the Nellis AFB in achieving the
missions assigned the Tdctical Fighter Weapons Center and the 474ch
Tactical Fighter Wing.

The Nellis range,

together with the AEC's Nevad

Test site comprises 2.97 million acres within the bounds of areas designated
by R-4806,

R-4807,

R-4808,

and R-4809 in Fig.

2.2. Areas R-4806 and R-4807
are the Air Force portions of this site and are specialized and equipped
to conduct normal air-to-ground and air-to-air training, electronic warfare
training, and operational test and evaluation.

The aircraft involved in

these activities may be flown at either subsonic or supersonic speeds.

Additional Nellis activit-y-takes place over non-restricted areas
to the north and east of Nellis AFB in the special use airspaces designated
as Caliente 1, 2, and 3 (Fig.
Caliente range.

2.2) and generally referred to as the

Because this land area is not restricted, the Caliente

range is used only for electronic warfare activities tnd no live ordnance
is expended there.

The complement of aircraft presently stationed at Nellie AFB under
the command of the Tactical Fighter Weapons Center (TFWC)
Tactical Fighter Wing are:
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and the 474th

iuF,
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So

424
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37 F-4 (including all alternative configurations)
69 F-111A
15 F-lOS
12 A-7
18 T-38
Other minor aircraft
rn fulfilling their designated test missions these aircraft generate
approximately 33,275 sortius per year divided among the various test
categories as shown in Table 2.1.

Of this total, approximately 5,000

sorties per year are accounted for by US Navy use of the Nellis test range.
As inadicated In the table, the majority of sorties are performed as training missions, primarily as part of the Fighter Weapons Instructor Course
(FWIC)

conducted by the TFWC.

Consequently, the training missions conducted

as part of the FWIC serve to typify the uses Zoo w:hich the Nellis range are
put.
In terms of the training undertaken by each student in the FWIC the
following training missions are flown.

As part of an integrated attack

mission involving (1) a force of strike aircraft, (2) a force of aircraft
to suppress surface-to-air missile (SAM)

defenses, and (3) a force of com-

bat air patrol aircraft, each student completes 13 air combat maneuvering
missions (combat air patrol force) and two air-to-ground missions (strike
force).

In addition, each student independently completes 11 air-to-ground

missions, four air-to-air gunnery missions, three low-level navigation
TABLE 2.1
EXISTING NELLiS RANGE AIR ACTIVITY
(Sorties per Year)
OT&E
USAF Training

24,100

USN Training

5,000

Exercises

1,175

DT&E and IOT&E
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2,800
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missions and two miSsionlA tn Slimulated nuc.1par w~aponls deliver'tes.

the total number of missions per student is 35.
makes use of different range facilities,

Each type of' mission

In general, missions involving electronic warfare or SAM, supp-'.ssion
Simulated enemy defenses (radars, etc.),
take place on the Caliente Range.
are deployed at the Callente Electronic Warfare (EW) Range in the vicinity
ill

thE: tow•s:W

(

,l

it('

,; Fig.
26 n mi r, ifr; , sev

hi,d

I't.iI;I'a (in

2.3).

an are:a d.linemed joy .

-ir,'i1r l I

"Tihe range I- i ssd I(r the piJrilcos.s (Il

v.icctronic warfare training and is used whenever electronic warfare lactlf:

are a part of a prescribed mission.
In the case of the Integrated mfssion (depicted in Fig. 2.3),

strike force aircraft may carry electronic counter wea,,ures ('CM)

the

designed

to degrade enemy radars as an aid in penetrating enemy air defenses. The
SAM suppressiop mission, also performed as part of the integrated mis-sion,
utilizes specifically designed penetration tactics that are directed
against the S;A. defenses. The SAM suppression mission is coordinated to
Just precede the arrival of the strike force so that the strtke force
can proceed, w!th the additional aid of its ECH, through the SAM defenser,
to its prescribed targets. The combat air patrol force of the Intregrated
mission force is directed to accompany the strike force and defend it
against enemy air attack.

Consequently, in the conduct of the integrated

mission the combat air patrol force is generally engaged in mock air-toair combat by an attacking enemy force.

The combat air patrol aircraft

normally fly at subsonic spetda to conserve fuel; when attacked they
accelerate, with afterburner operation, and in the course of the air combat will most likely achieve supersonic speeds and reasonably high maneuver
levels (up to 6.5g).

Air combat maneuvers cake place as high as 30,000 feet

and are broken off within 10,000 feet above ground level and are planned
so as to avoid populated areds.

The final activity of the integrated

mission is the delivery of simulated or inert ordnance by the strike force

aircraft to their designated targets; this activity comprises the air-toground mission of the integrated mission. Figure 2.3.hows a typical
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rimte fldwn in the course of an integratea mission Which requires an
elapsed time of 40 to 55 minutes between takeoff and landing.
period,

15 to 20 minutes are spent within the Neilis range.

force mission,

Of this
The integrated

including the attacking enemy force, may consist of as

many as 13 aircraft.

Each of the activities described as part of the integrated mission
may be undertaken as an independent mission at the same or other places
on the range.

The integrated missions,

of P'anaca and Caliente,

involving flights near the towns

are not allowed to carry live, externally stored

ordnance; consequently missions with requiremenIts to test such live
ordnance must be conducted Independently.

Air-to-ground missions may involve delivery of inert, practice, or
live ordnance and can take place wherever designated targets have been
set up within the restricted areas R-4806 and R-4807.
generally referred to as the south range,

is

HIwever, R-4806,

the center of air-to-ground

activity.

Air-to-air combat missions without discharge of either live or
inert ordnance may take place In either the restricted airspaces,
and i<-4807,
3.

R-4806

or in the special use airspace in Caliente ranges 1, 2,

and

Air-to-air gunnery practice with live and inert ordnance may take

place in ether R-4806 or R-4807.
a prepared Dart

However,

the south range (R-4806)

has

tow range for air-to-air gtMnnery practice as -jell as

specific ranes for designated air-to-ground missiles.

The three low-level navigat Ion missions are designed to train the
student in flying a low-level combat profile.
lished in the "FLIP

Planning Document"

Low level routes as pub-

are designated by code number

Dart is ; he namt, givei ts)in
an weri.l guonnry target that
safe distance behind a piloted .ilrcralt.

Is tow•ed at some

2-Il

and used for these missions.

Routes typically used by the 57th FA! and

the 474th TFW are listed in Table 2.2 below.

The ensemble of all low-level

routes in the vicinity of the COR region are depicted in Fig. 2.4f

Along

these routes the aircr: ft are flown at altitudes below 1500 feet above
Most of ýhe low-level routes pass over unrestricted lands

ground level.

and flight operations are limited to subsonic speeds.

Each low-level

route terminptes in a restricted airspace where tne continuation of the
aircraft's operation need not necessarily be constrained in speed and
Also,

altitude, respecting of course the restricted airspace constraints.

when a low-level operation terminates in a restricted area the aircraft
may complete Its mission with a delivery of practice or inert ordnance to
a specified taget.

A portion of the south range is.prepared for missions In simulated
nuclear weapons deliveries.

A typical delivery, utilizing practice bombs,

will use a high speed (subsonic at approximately 500 knots),

I

low-level

approach (approximately 500 feet above ground level) to the target,

and

a mission will usually involve 12 such passes and deliveries over the
target.

TABLE 2.2
LOW LEVEL ROUTES USED BY NELL[M
(As Designated

57 FWW Routes

474 TFW Routes
Las Vegas

140

L.as Ve~ga

1?9

Blythe

336

Las Vegas

I 2

Cedar City

339

Las Vegas

331

Elko

351

Elko

356

Elko

357

Salt Lake

502

OB IOA (RBS)
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In the performance of these missions, Nellis range operating procedure.s require that certain rules and precautions be observed,
in unrestricted airspaces such as the Caliente ranges 1, 2,

especially

and 3.

Nc;

air activity at speeds greater than Hach 0.85 (approximately 560 knutsi
is allowed over the 20-n mi-radius circular area designated as the Caliente
EW range (see Fig. 2.2).

Outside the Caliente EW range and the restricted

ranges no supersonic activity is
level.

allowed below 5000 feet above ground

All instances of supersonic flight are recorded by the pilot and

eventually logged in a central supersonic activity file maintained by
the Air Force according to regulations.

Except for designated low-level

routes (see Fig. 2.4) all flights in unrestricted airspace are constrained
te altitudes equal to or greatpr than 1500 feet above ground level.

Air-

craft speeds at altitudes between 1500 and 5000 feet above ground level
must be Mach 0.85 or less.

However, near centers of population flight

activities must be 5000 feet above ground level when approaching to within
2 nautical miles of the periphery of a center of population.

Within these

constraints the high-altitude areas over the Caliente ranges 1,
are allowed for use as a supersonic training area.

2, and 3

Also, there is a high-

altitude supersonic corridor designated for use over the Caliente ranges.
Within the restricted land areas, sites for range facilities and targets
have bcen chosen such that range ground and air activities do not impinge
on wildlife: or natural features of

tti

the total

interest

(e.g.,

Desert Bighorn

31,275 sorties generated yearly on the Nellis range,

24,10(f are ass,,,ziated with Air Force training missions, 5000 with Navy
trainin. mssions:

and the remainder of 4,175 sorties distributed over

exercises and various DT&hE, OT&E,
In general,

IOT&E, and tactics development missions.

this remaining groap of missions will encompass a variety of

unique test activities hut it

is expected that their general characteristics

can well be described within the repertoire of missions described above
for training activities.

The relative frequency of the various missions

comprising the FWIC itas been uted as a guide in allocating the yearly

Best Available Copy
Ž- i',

.

#,...

total of sorties to specific missions conducted at specified test areas
of the Nellis range. The estimated relative frequencies as percent of
total sorties are presented in Table 2.3 for each combination of mission
and test area as described for the FWIC.
2.2.1.3 Existing Ordnance Expenditure Activities
Within the bounds of the Nellis range, several ordnance delivery
ranges have been set up to test airborne weapons systems and train air
crews in their use. Ordnance delivery activiites involve a variety of
bombs,

rockets, missiles, flares and conventional amunition.

Ordnance

may be inert or equipped with live warheads; in some cases simulated
ordnance is used.

Test sites have been set up for particular usages

and these are shown in Fig. 2.5.

TABLE 2.3
ESTIMATED RELATIVE FREQUENCY OF RANGE USE BY MISSION AND
RANGE AREA (PERCENT)
Q%

Electronic Warfare at Caliente and aLr-to-ground at South
Range (integrated mission)
SX4 sfuppressioin at Callente

23Z

Air-t&,-ground at South Range plus North Range

27.1

Air-to-air mock combat cver Caliente 1, 2, or 3 or North
Range

61;

Air-to-air gunnery at South Range

2%

As Dart tow pilot (Dart is A-A gunnery target)

6%

Low-level training on designated routes

4%

Simulated nuclear weapons delivery at South Range

24%

SAX suppression and other air-to-ground at South Range

.E

lm
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As indicated in Fig. 2.5 both the Nellis North and South ranges
are used for ordnance delivery but the South range is used somewhat more
than the North range.

It is to be noted that although the South range

general boundary is within the Desert Game Refuge (dashed lines is: Fig. 2.5)
a memorandum of understanding, executed between the Air Force and the
Department of Interior, allows the Air Force the use of those portions of
the Desert Game Refuge within the South range that are below 3600 feet in
elevation (above mean sea level).

T',Ls agreement essentially constrains

Air Force s&tivities in the South ra. ge to the dry lake beds and the imediFigure 2.6 shows in more detail how

ate low lying lands surrounding the, .

air-to-ground gunnery targets are located in the dry lake region known as
Indian Springs Valley.

For the iozt part the targets are usually locdted

within the confines of dry lake beds to minimize the effects on the
environment and to provide clear unobstructed views for range safety.

Th'p

same target sites are used over extended periods of time and are seldom
changed.

Similar circumstances prevail for the North range target sites

although fewer of them are located in dry lake beds, primarily because
there are fewer dry lake beds.

"Table 2.4 presents a list of the kind and number of ordnance expended
in a 6-month period on the Nellis range.

The total initial live weight

of this ordnance was estimated at 700 tons (for the 6 months) exclusive
of the discharges of 20ms ammunition.

Thus, a year's total may be taken

as approximately 1400 tons. Of this, roughly half can be considered inert
material which can remain scattered near the target sites. Range policing
yields typically about 100 -Ins per year, most of which is accounted for
in the recovery or practic., .,ombs which remain relatively intact after
impact.

20mm ammunition I ,t
I.charged during air-tc-air gunnery

exercises and so is scatteivi quite widely.
TiL.s general charact.r oi ordnance expenditure has prevailed on the
Nellis range. for the past "JO years with variations from year-to-year in
the amounts expended in accordance with national defense needs.
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ordnance Range in Indian Springs Valley

TABLE 2.4
ORDlNANCE, EXPENI)ITUIRES AT N.LLIS RANGE
(6-month period)

Type Ordnance

No. of Rounds

BDU-33, practice
.k-106, practice
M-82 low-drag, inert
.k-82 low-drag, live
.4k-82 hi-drap, inert
Mk-82 hi-drag, live
H-117, inert
Bi)L-12, practice
BDU-27, napalm, inert
BDU-27, napalm, live
BDU-8, practice
C)U-58, zluster, live
6-57, inert
B-S1, inert
SUU-51. laser-Puldpd, live

13,027
5,500
291
313
191
167
377
35
7
121
23
90
3
2
4

BOMBS

.M
k-L
; Mod A (Walleye),

live

.k-2 Mod 0 (Walleye), live
AG;M-45 (Shrike), inert
ACM-65 (Maverick), live
RKcEr•s,

62
.4
12
9

FLARES AND OTHER

2.75 In rocket,
2.75 in rocket,
:4k-24 and R-119
20mm ammunition,
20mm ammunition,

white phosphorus
inert
fl.treq., white phosphorus
tr.,w'r tand incendiary
all ,other

387
1,595
1,437
31,710
88,784
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HilI/Wendover/Dugway (HWD) Range Complex

2.2.2

This test range complex comprises five special use airspace areas
and two airfields:

Hill AFB in the vicinity of Salt Lake City, and Michael

Army Air Field located on the Dugway Proving Grounds.

Of the five special

use airspaces, two--R-6407 and R-6402--overlay the Dugway range,
is the Wendover range, R-6404 is the Hill Air Force Range,

R-6406

and R-6405 is

a special use area.

The H/W/b ranges are used cooperatively by both the

Air Force and Army.

Figure 2.7 is a map of this range complex showing the

extent of air and land restrictions.

2.2.2.1

History and Previous Uses

The Air Force Logistics Command (AFLC)

Test Range is basically manned

to perform testing for the Ogden Air Logistics Center (ALC).

Mission tests

for which Ogden ALC is responsible include rocket motor testing for both
large and small motors,

I

service engineering tests of conventioual munitions,

and testing of aircraft for malfunction investigation and product improvement.

Ogden ALC has service engineering responsibility for the F-4,

F-101,

and Minuteman Missiles.

Actual start of construction of Hill Air Force Range was 13 May 1963.
To be operated at that time by Ogden Air Materiel Area's (OOAMA)

2705th

Airmunitions Wing, the remotely located range of over 350,000 acres would
be used to conduct airmunltitmns,
lated tests.

explosive, missile, rocket motor and re-

The associated restricted airspace R-6404 comprises approxi-

mately~800,000 acr-c.

The air and ground space were under control of OOA4A's Commander.
The range was available for use by all Air Force commands and Department
of Defense agencies when cleared and scheduled through the Weapons Range
Control function of OOAMA's Base organization.
users were:

Range capahilities

air-to-air ground gunnery; low- and high-alLifude skip and

toss bombing; precision visual and radar bombing; air-to-surfac,
firing; surface-to-surface
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for all

missile

missile firing; ground testing of *!-.ecial-type
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munitions, rockets and missiles, toxic weapons and propellants, etc.

Also,

the test complex included facilities for static firing of conventional
explosives to measure reliability and to acquire data needed for effective
airmunitions management for the Air Force.

On 30 June 1967,

construction of instrumentation at Hill AF Range

for conventional munitions testing h.gan.

Storage facilities for excess

LGM-30 Minuteman missiles were also under construction.

The Range was

used for th'e storage, environmental testing and destruct testing of large
rocket motors:

Minutzaan,

Mace, BomaLc,

e~e.,

and for aerial flight

testing of conventional airmunitions.

An AFLC Test Range Study of the potential use of Wendover/Hill Air
Force Base for all of AFLC's test requirements was completed 1. June 1968

and subsequently approved.
begun,

F-1O0

By the end of FY 1969, Phase I testing had

aircraft had been received and some equipment was made

available.

The Range is unique within AFLC and a valuable asset to Ogden ALC.
The potential uses of it
uninhabited,

remote,

are varied and challenging.

The expanse of its

yet accessible 350,000 acres is adaptable to almost

all spar.e-missile-explosive

purposes.

Many types of tests are accomplished at tLe Ranve.

On 21 November

1968 the Il(fith test firing of a Minuteman Missile Motor occurred.

On

I July 1967 the "Big Papa" Test was Initiated to determine the MnInimumdistance between single stacks of Class Seven explosives (125,000 to 500,000
pounds net weight of high explosives) to prevent essentially simultaneous
detonation and minimize later propegation; determine the optimum barricade
geometry died mdterials for use in munitions storegc barricades construction; obtain data which could be used to verify the criteria used to
establish the five-cell-module concept.
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Matador and Mace missiles have been flown from Holloman Air Force
Base,

New Mexico,

La Like Wendover Complex for operational tests without

warheads.

On 9 March 1971 the Air Force announced the establishment of the
1550th Aircrew Training and Testing Wing at Hill Air Force Base.
is an advanced helicopter combat crew training activity.

It

This

will be the

onl> Air Force helicopter training school and will train crews for Air
Force activities.

Firing of ordnance will be conducted on the Hill Air

Force Raage while refueling and para-drop, operations will be conducted
on the larger areas of Werndover/Dugway ranges.

2.2.2.2

Pilll/Wendover/Dugwsy Existing Activity

R-6404, Hill Air Force Range Activitis.
range are undertaken In four main categories:
(2)

Activities op
(1)

thL

wst

air munitions testing,

combat crew training, (3) depot 'light testing, and (4)

helicopter

training.
Under air munitions testing, all types of tests are run to dei'elop
safety and surveillance criteria for the storage, burning, or detonation
of large solid propellants and high explosive components.
to establish shelf livas, serviceability,

Tests are run

and characteristics for handling,

shipping, and storage of propellants and high explosive components.
Preproduction lot testing of airmunitions are alao performed on this
range.

Special tests such as "Concrete Sky," which was used to determine

the vulnerability of aircraft shelters,

are performed from time-to-time.

The range Is -further used to perform static tests of large solid propellant
rocket miotors to determine environmental oensitivities and the effects of
.aging.

Also,

agreements are made with private ,ulsolle contractors to use

the range for rtject and destruction tests.

The range is also the respon-

sible facility for the salvage and destruction of outdated and unusable
Air Force munitions.

In general,

tests necessary to assure the quality

of airmunitions are performed on this range.
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The Hill Air Force range is used by Tactical Air Command (TAC) crews
undergoing combat crew training at Nellis, Luke, Cannon, and Mountain Home
Air Force Bases.

Training involves use of routes designed to parallel

typical light attack missions and include weapons drops.
for nuclear weapon final delivery tactics.

Routes are planned

Extremely low-level flying

across a portion of the restricted area prior to reaching targets provides
necessary realism of training.

Aircraft used to conduct this training

are the F-Ill, A-7, and F-4.
Under Depot Flight Testing, the Maintenance Directorate, Ogden ALC,
u'e

area R-6404 in conjunction with the Montello Special Operating Area

for a flight test area for aircraft which are modified, repaired and overhauled at this depot.

Aircraft in the process of Inspection and Repair

3re disassembled, modified,

inspected and reassembled.

Experimental

flight testing is done in conjunction with the modification of certain seg:ments of the aircraft.

Approximately 90 flights are conducted each month.

The number of flights is dependent on weather conditions and work flow
of the depot repair and modification lines.

Special Use Area R-6404 is

used for the flight test function in conjunction with other hazardous activities.

This is accomplished by having the flight test aircraft operate

above the altitude scheduled for other activities.

Restricted airspace

is used for flight test functions which would be extremely hazardous if
performed outside of a controlled restricted area.

Hazardous operations

include:
*

Armament modification tests requiring air-to-ground firing

*

Airborne testing of automatic fire control systems while the

aircraft is under full instrument control and may not discriminate non-participating aircraft
Aircraft pitch control system calibrations that involve high-

*

speed turns and potential stall conditions
Supersonic flight test in general which tend to stress the

*

capability to maintain visual flight safety precautions

IS"

.
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Helicopter training requires use of the Hill Air Force Range for
air-to-ground
aircraft.
3,600,00M

gunnery,

air-to-ground rocketry from UH-1, H-3,

and H-53

Munitions to be expended per year in helicopter training are
117,000 rounds 40mm HE! grenades,

rounds of 7.62mm,

In addition to gunnery and rocketry

and 4,200 flares.

of 2.75 rockets,

8,000 rounds

training, the Hill Air Force Range will be used for remote site training
during periods of inclement weather and for aerial refueling during winter
months.

R-6402 and R-6406 Wendover Range Activities.

Air-to-Air Rocketry

(2.75) and 20mm Gunnery activities are conducted by Idaho, Indiana,
Colorado Air National (uard
Air Force Base.

Iowa,

and

=hits while holding summer encampments at Hill

On 18 October 1969,

the National Guard Bureau informed

all units of the Air National Guard west of the Mississippi to consider
using Wendover Air Force Auxiliary Field and the Vendover Range (R-6406 A&B)
for their suvner encampments on a year-round basis.

A shared-use agreement

has been negotiated with the Army whereby the Air Force uses airspace
controlled by the Deseret Test Center for rocketry missions.
Deseret Test Center (Army Materiel Command)

has used the Wendover

Weapons Range In con iunction with Its assigned mission of developing and
t•stirng of weapons.

A survey conducted&by the Army indicates that this

iu the only area in the United States where they can perform their dew 1op-ment missions.

The boundaries of R-6402 and R-6407 (Deseret Test Center)

,ire Insufl ! :"tnt to contain the magnitude of their operations and use of

:•*-.-

5 and s-'i/,') 6 is necessary for

-afety and security purposes.

Testfng

conducted by the Army includes the use of high angle trajectory weapons
including rockets,
1.v.t, bombing.

i'w-level flights of aircraft, target drops, and low-

Units of TAC,

i,.w-altitude level bombing,
8-52,

F-4,

A-4,

A-7,

SAC,

and USN utilize R-6404 for high- and

including photo flash.

These unita fly F-105,

and F-Ill aircraft.
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Dugway/Wendover Range Activities.

The Tactical Air Command (TAC)

plans to use this area for high-speed drone launch and recovery (project
Combat Angel).

Drones are launched and controlled by a DC-130.

This

mission requires the use of R-6402, R-6405, R-6406, and R-6407 to insure
remaining within special use airspace to prevent conflicts with other
traffic not participating in the mission.

Air Force Systems Command (AFSC)

conducts drone/RPV DT&E oi'these ranges.

Hill/Wendover Ordnance Usage.

A variety of ordnance is

the Hill range during test operations.

expended on

Currently the greatest percentage

of munitions dropped on Hill Range consists of 750-pound-class dispensers
with 600 to 700 baseball-size high-explosive (HE)

bomblets.

Bomblets vary

in means of functioning from impact to exotic random delays or controls.
Bomblets may penetrate to depths of 18 inches depending upon terrain, soil
moisture,

and release altitude.

S'-

4

1ar to cluster munitions are aircraft

dispensed bomblets which may include high explosive itens plus white
phosphorus and shaped charges.

Napalm may be delivered by aircraft in

aluminum containers holding from 100 to 200 pounds of incendiary mix.
Other ordnance includes aircraft flares, either for smoke or illumination,
general purpose bombs ranging in weight from 100 to 3000 pounds each,
2.75-inch rockets with White phosphorus or high explosive warheads and
ammunitions ranging in size from 5.56=

to 40mm.

The range is also used

to dispose of second and third stage large, solid propellant motors by
detonation.

Unserviceable munitions are disposed of either by detonation

or burning in the same area used for solid-motor disposal.

2.2.3

Fallon Naval Ai-

2.2.3.1

Station (HAS)

-

History

NAS Fallon began a

the Naval Auxiliary Air Station,

when, with sites at Hinden, Tonopah,

Lovelock,

Fallon,

and Winnemucca,

in 1942

Nevada,

it was designated by the United States Army for the purpone of Inland

d.fen•nH(, dsirlnu World War !1.
It t I org
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The Army Engineers began work in June 1942, constracting three
runways, each 5200 feet in length.

The preliminary construction was com-

pleted in late 1942 and turned over to the Civil Aeronautics Authority,
which held the lease on the land from Churchill County.
The Navy acquired the field in August 1943.

The station was com-

missioned as an auxiliary air station under the command of the Naval Air
Center, Alameda, on June 10, 1944.

Its mission was to provide training,

servicing, and support to air groups deployed there for combat training.
At this time, two hangars and supporting facilities were built.
In January 1946 the station was reduced to maintenance status, and
then to caretaker status in June 1946, when the facilities were turned
over to Churchill County and the Bureau of Indian Affairs. This lasted
from June 1946 to October 1953, when the station was re-established.
With the Korean War came a number of new weapons and methods of
delivery.

Due to NAS Fallon's unique flying weather, approximately 360

days a year, and the sparsely populated area, planning was begun for a
new, modern facility.
In 1953, after C.ongress appropriated five million dollars, work was
started to modernize the buildings and equipment and to extend one runway
to 10,000 feet. Construction of facilities in the New Area began in 1956
with the construction of four barracks, a mss hall, dispensary, and bachelor officers' quarters.

This was also the year the station acquired its

malor tenant, the 858th Radar Group of the United States Air Force.
In September 1958, the Southern Pacific Pipeline to NAS Fallon from
the San Franrtue.n Bay Area was completed, and the first shipment of jet
luel was delivered.

During the mama year the airfield was named Van Voorhfi

Field, honoring L.ieutenant Commander Bruce Avery Van Voorhis, a native of
Fallon and Medal of Honor recipient who lost his life in action in the
South Pacific.
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During 1959 the runway was extended to 14,000 feet, making it
longest runway in the Navy.

the

This, with the exception of Capehart Housing

In 1961, was tha last major construction project until 1967 when additional
aircraft parking apron and jet fuel storage were added.

The year 1968

saw the addition of a new administration building and chapel.

Recently

an indoor swimming pool and a Chief Petty Officers' Club have been conpleted.

An ambitious housing program is also presently under construction,

which includes family housing, bachelor officers' quarters, and enlisted
men's housing.
2.2.3.2 Existing Activities at Fallon Naval Air Station (NAS)
The Fallon NAS is used as weapons training base in conducting (primarily) air-to-air gunnery and air-to-ground bombing and gunnery tests.
Each fighter squadron pilct must receive air-to-air and air-to-ground
ordnance delivery training annually. For this purpose Fallon NAS manages
and maintains four primary range areas most easily designated in terms of
their restricted airspaces, R-4803,
p6sed of R-4813 and R-4802.

R-4804, R-4810, R-4812, and one com-

Controlled land areas under these airspaces

comprise about 65,000 acres (4l01

square miles) in the aggregate.

The

Fallon Test Ranges are shown in Fig. 2.8.
The ranges are equipped with a variety of bombing and gunnery targets
including target rings on the desert surface, instrumented strafing panels,
convoy-type targets comprised of jeeps, automobiles, trucks, and tanks, and
targets comprised of artillery pieces and rocket launchers.

-

Testing activities include ordnance deliveries to these targets
which may involve bombs, conventional ammunitions (e.g., cannon), simulated
nuclear weapons,

some rockets, and napalm.

Also air-to-air gunnery test#

with towed targets are conducted on the range.
Range facilities include three main control buildings (one each at
R-4803, R-4804, and R-4810) with associated power generators, a radar, a
maintenance van, a mobile land target tank maintenance building and several
spotting towers.
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PROPOSED COR DEVELOPMENT

2.3

As we have previously noted, COR development is to take place in
three sequential time phases, nominally referred to as near-term
(FY 1975-1977), mid-term (FY 1978-1979).

and far-term (FY 1980-1983).

Implementation plans for the proposed near-term COR development are based
on meeting existing Air Force test needs which are quite well-defined;
mid- and far-term COR Plans are to be developed more fully as future test
needs become better defined.

The development of the proposed COR is

described in the next several sections which detail the plans for:

new

and additional facilities, personnel, airspace adjustments, and likely
levels of test activities.
Proposed COR Facilities

2.3.1

The proposed COR, in fu'fillment of its objectives, is to make a
substantial improvement in the quality of testing, from the standpoints
of improved simulation of threat defenses and the comprehensiveness of
range measurements.

Improved simulation of threat defenses Is to be

obtained by procuring more threat simulator hardware (primarily radars),
and by deploying them in a more realistic defense network which will
include the normally expected complement of communication links thdt an
air defense complex would require.

Other improved range measurements are

to he attained by equipping participating aircraft with a basic instrumentation pod which will be capable of instantaneously providing an aircraft's
status, position, and attitude to COR Central.
installation of instrumentation data links.

This necessitates the

Such Improvements will take

place throughout the three phases of COR development, but certain essential features will be programmed for near-term.
2.3.1.1

Electronic Warfare kinge Areas

During near-term,

the Caliente ELW range is to be improved by

Increasing the 15 existing sites to 30 accurately surveyed sites as
deployment locations for threat hardwire.
of a surveyed monument,
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Each site will consist simply

a flat surface of perhaps an acre (not necessarily

... -......-

graded),

IM

~

with a road access.

OnE site will be chosen as the center of

the simulated threat complex and will have prepared space to accomodate
S-530-type barebase military shelters for personnel and equipment.

The

access roads are to be unimproved and sites are chosen to minimize the
cutting of new roads.

Figure 2.9 shows the locations of the 30 threat

simulator sites at the Caliente Electronic Warfare (EV)

range; also shown

are proposed site locations at the North Range (R-4809 and R-4807) and the
backbone system of communications links.

Of the thirty simulator sites, approximately seventeen are located
within one-half mile of either State Highways 7, 93, or 25 and in some of
these cases the site is within a few hundred yards of the road.

The remain-

ing sites are all within a few hundred yards of other improved or unimproved
dirt roads.

One site is approximately one and one-half miles from the

center of the town of Panaca and another is just over two miles from
j

Panaca.
PLoche.

Two more sites are just slightly more than two miles from

Threat hardware simulator equipment will be land transportable,
mounted in vans the size of a conventional semi-truck trailer.
beginning of near-term,
ment.

In the

there will be approximately 19 pieces of equip-

Durlng typical test routines they will be moved from one site to

another from time-to-time.
in every test.)

(Not all 19 pieces of equipment will be used

Communications within the simulated defense complex (e.g.,

between two occupied sites) is-proposed to utilize microwave links,
phone lines,

tele-

or radio; 150 such lines of communication will be required.

Personnel facilities and equipment at site locations are to be
trailer or other temporary facilities.

Water supply to working crews

will be hauled.
Similarly, human waste will be accommodated through a
system ui pot tabie Loilets with ocheduled pickups and hauling to a central
disposal site.

Each range area will be equipped with som snow removal

equipment to clear site access roads in the winter.

Each site will use
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Threat Simulator Sitgs On the COR/Nellis
Range

commercial power to the extent it

is readily available; otherwise portable

power generation equipment will be used to provide heating, cooling, and
*

equipment power.

*

mobile motor-generator sets to provide prime or standby power.

Each threat hardware van will probably have associated

The buildup of the North Range as an Electronic Warfare iange during
near-term is intended to provide the capability to conduct Integrated SAM
suppression and EW testing with the use of live or inert ordnance, somethin;g
that cannot be done on the Caliente range.

Thus, threat simulator sites

will have accompanying target sites where live or inert ordnance may be
expended.

The target sites have to be sufficiently close to the threat

simulators for the purposes of realism but will still be at safe distances
so that personnel and equipment at the simulator sites are not exposed to
undue hazards. Approximately nine sites are proposed fnr development and
use on the North Range during near term and these are also shown In Fig. 2.9.
The requirements for the North Range sites are similar to those described
above for the Caliente EW range.
The two threat complexes (Caliente and North Range) are linked to
a central control station for COR to be located at Nellie AFB.

Figure 2.9

also shovs the communicatlons links with repeaters located atop local
high points with uninterrupted line-of-sight paths between them. The
repeater stations require a minimum of site preparation and infrequent
inspection.

However, some of the sites may require access roads in order

to install or maintain the equipment.

Helicopters may be used as well.

As more threat simulator hardware is procured through mid- and farterm, the emphasis will be on building the North Range into a fulll EW
range; the Calitente range will probably continua to operate with the
level of development as completed during near term.
2.3.1.2

COR Instrumentation

In accord with COR obJectlveu to Immediately Improve the quality of
operational tests and ovaluationx, a significant portion of COR expenditures
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are prograuned for range instrumentation.

This instrumentation is desighed

to significantly improve the scoring and evaluation of air-to-air and airto-ground missions as well as electronic warfare tests.

For the Caliente and North Ranges,
Time-Space-Position-Information

(TSPI)

instrumentation will -include a

system which will obtain informa-

tion on each aircraft's position velocity, acceleration and attitude.
This data is
recording.

linked via microwave to COR Central for real-time displays and
Furthermore the data from the aircraft instrumentation system

will be combined with a tracking instrumentation subsystem and several
computer systems to enable COR to accurately monitor and manage flight
activities and to perform "electronic" scoring of mission events.
the total scoring system demonstrates jufficient accuracy,

When

the need fur

use of live or inert ordnances will be reduced for many air-to-air tests.
Similarly, instrumentation for air-to-ground scoring will be installed for
use on the North Range.
In addition to eliminating the need for live ordnance usage in airto-air exercises,

the fully instrumented COR will provide an unprecedented

degree of realism in performance of these exercises.

The present practice

of towing a DART target, which constrains the maneuver capability of the
tow aircraft And DART target, will be supplanted by aircraft engaged in
fcree two-sided encounters wherein the electronics scoring system determines the outcome.
The Nellie Range's capability for conducting air-to-air and air-toground tests is to be enhanced by addition of instrumentation to permit
electronic scoring of events.

instrumentation will include polition,

trajectory, and impact measurement equipment.

The varied accuracies and

requirements to cover both moving and stationary targets dictate the need
for a wide variety of scoring systems.

2-40

S.....
..

..

......

...

•-

.

_

-

..•

' --

The integration of range Instrumentation and measurement

systems

with COR Central will also require a significant amount of peripheral
control

eq'lipment plus systems engineering effort to develop the nesoftware.

ce3sary computer
2.3.1.3

Fac.11ties

COR Central

COR Central will consist of equipment and personnel which,

by

monitoring red (enemy) and blue (friendly) forces, will provide the
capability to white forces (the umpires) to collect, process, and
from operational and training tests as well as to

evaluate results
exercise
all

to include air traffic

control

the COR Central facility will be the

As such,

range operations.

It

nerve center of COR.

control and coordination of

will provide capability for positive command

.and control over the entire test evaluation environment and offensive
and defensive

forces (i.e.,

blue and red forces).

COR Central must

Iaso posses the capability to reconstruct Ley events after a mission
has been completed.
A new building is
house COR Central.

proposed to be constructed at Nellie AFB to

Additional personnel will be required at Nellis

AFB to help operate COR Central
of the of the Nellie
personnel.

will be required to accommodate these

facilities

Table 2.5 lists

and expansion and Improvement of some

the major construction works required at

Nellie for the proposed neir-te-m expansion.
The Hill/Wendover/Dugway

complex io to be further developed

the mid-term to include a separate
Thij system is
Caliente.

to be linked

integrated communications

in

system.

to the CCR communications system through

Also some near-term base improvements are proposed at Hill

Air Force Base;

the major items are noted in Table 2.6.

The COR communications
with FAA air traffic
be established

system will also be linked and interfaced

control personnel and equipment.

to provide voice and data communications

These links will
for COX air
2-41

TABLE 2.5
NELLIS AFB COR CONSTRUCTION
Cost
Quantity

Item
Addition to Apron

18,222 aq yd

566

6,667 sq yd

226

Range Central Control

52,000 sq ft

3461

Range Central Control Addition

24,450 sq ft

1700

Maintenance Dock

24,980 sq ft

816

14,600 sq ft

567

Dining Hall Amn (ISArAF)

3,302 bq tt

350

Interim COR Headquarters

6,579 sq ft

275

Comm Elect Maintenance Fac

4,000

270

Helicopter Padc

Range Support Maint.

I

($ thousands)

Range Utility Support

Fac

(ISAFAF)

(ISAFAF)

205

TABLE 2.6
HILl. AFB COR CONSTRUCTION
Cost
Item
Pad,

Arm & Disarm

Squadron Operations
Small Aircraft Maintenance
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Quantity

($ thousands)

3,250 sq yd

124

5,800 sq ft

222

13,750 aq ft

557

.
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traific control and electromagnetic interference control from possible
effects on commercial aircraft radars,
systems, and navigation systems.

FAA radars and communications

The FAA radars of interest for proposed

near-term instrumentation and interface are located at Angel's Peak and
Tonopah.

Mid-

and far-term instrumentation and interface will require

acquisition of FAA radar data from Fallon,

Battle Motutain, Francis Peak,

and Cedar City.

Other COR non-participating ertities to be linked to COR Central
to promote cooperation in scheduling and minimizing communications interferences are the AEC Nevada Test Site and the AEC Tonopah.

2.3.1.4

COR Operatiorial Safety

The proposed COR has been designated as a Major Test Facility by the
;tepartment of Defense (DOD),

and under DOD Directive 3200.11 the C(OR r;.ngfc

comrmander will be required to provide for a variety of range services
which include ground and flight
clearance.

Consequently.

of COg implementation is

saiety,

range surveillance,

and range

a significant activity to be undertaken as part
the development of a comprehensive safety program.

This program will basically a~fdress system safety for the design and
operation of the ran'e support equIpM01nt and range safety for operational
use of the range facilities.
arn

Afr Frce

,',lic,' ir

Syitem safety requirements are stringent

:arcful.y

AI1-121-6 and MIL-Std-882.

ar%.ncilbed by regulations AFR 127-13t

An essential part of the range safety program

is the drafting of a range safety manual that defines for range users
the requirements that must be met to obtain range safety approval fov
operations on the Ringe.

The manual

twill
detail the requirements for

hazards analysis that are essential in dtemonstrating to the Range Safety
,,'ficer that a test can be run without undue risk toeall' parties.
safety

..

tiiderationn will extend to the requirements for safety to the

life, health, and property of .- tt
3onnel.

Range

participating and non-participdting per-

Range safety annlyses will address all potential hazards includinK

but not limited to handling of propellants,
electrical systems,

fuels and munitions, use otý

electrom~aRnetic emanations,

noise

nml overpressure.
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2.3.2

Proposed COR Staffing
Manpower requirements for COR operations have been estimated and are
The table shows the proposed man-level at the

presented in Table 2.7.
end of each fiscal year.

In fiscal year 1975 a significant fraction of

COR personnel will be provided by transferring Air Force personnel
already stationed at the Nellis Range complex to COR (noted by the
numbers in parentheses in Table 2.7).

The greatest buildup is planned

ior the support of the Tactical Electronics Warfare Training Squadron
i(E•'T S) group.

Of the existing 250 personnel now supporting this kind of

:e*• .. , 200 are at Nellis AFB and 50 are running the Caliente Range.
..liull develoment of COR,

it

is expected that personnel assigned to the

7 7;r.S group will be roughly equally divided between Nellis, Caliente, and
:.nopah (North Range).

Hcwever,

TEWTS buildup will occur most rapidly

at Caliente and Tcnopah in the near term.

The overall net addition of

.erionnel due to COR will reach approximately 700 by the year 1979; the
.':fing

level should be nearly constant thereafter.

The -ix
:i.-,

-

of per.onnel in categories of military, in-service civilian,

contract labor w*.-; z.

is used to. accomplish range operations and main-

•er.-,-e will be determined ustng a building block, approach.

This means

... a: .3." t..llltar'.' personnal requlrements will be identified first, then
••ervice

civli.•

req'irenents (with full cognizance being taken of

*..r-o:1rta~e Armed "orvices Procurec'ent Regulations),

",-r %erv.Ices.
S.t'.'nS:-.--positon bas.-.
..1:

z.llrtary meann,%g will not be based on- its

re!ativ4e to in-qervice civilian or contract labor cost; division

"et-een

in-service L!-;.!'Ian and contract labor will be based on guidelines
.!h

*;~." B''); the
:t
srvea

and finally contract

manning will be specifically justified -on a
m"1ta~y

ffitrf*I: '-*cretarv of Defense and Management and Budget
.t

e Cnmlcai services will be velected.

is expected that peror.nel lcated in the (liente

wl1l reeek ;o,jslirg wi'hln the local comuinttiee.

and Tonopah

Indian Spring*

..eronnel w:ll prohbably be acrorm'edated locally or within the Las Vegas
-w.troe)nlttsn area as will tlae :.ell.i

.031"1

AFS personnel.

TABLE 2.7
PROPOSED COR STAFF
Group and Facility
Where Stationed

1975

1976

1977

1978

1979

COR Group, Nellis

106

123

123

123

123

,

(30)
ladian Springs
Gunnery Range

178
(150)

185

200

ZII

215

Tactical Electronic
Warfare Training
Squadron
•ellis

('-200)

200

?nn

24,.

256

(-o50)

to0

200

240

256

58

100

193

24t

255

(Kirtland AFb,
Nw .Mexico)

1

2

2

2

2

(Hii I AFh)

1

4

1

4

4

(Tonopah)

1

1)

1

1rJ

10

724

• 2

1971

1121

Callence
Tonopah,
OLAA

TOTALs

590

".;jlmbers in pa.rentht.M,.e
-it

represent ,•xitjng Air Force personnel now st'itined
,, :;,Ills r00;i e w•'o .are. pl,nned to) be transferred to (CO).

*"

I

II

II

IIII
I

I

III

II$

II

%

I

II

S-.
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The COR Airspace
The proposed geographical area of COR operations is approximately

described by an inverted triangle with apexes at Las Vegas and Reno,
Nevada and Salt Lake City, Utah.

However,

the proposed COR airspace

refers to only the lower half of this triangle.

N4o changes as a part of

the COR action are proposed for airspace in the vicinity of either the
Fallon NAS or the Hill, Wendover,

Dugway complex.

Figure 2.10 illustrates

the area covered by the COR airspace proposal.

The proposed COR airspace embodies three individual actions.

These

arc,
1.

Realignment of the internal boundaries of the extant group
of restricted areas to- the .orth of Nellis AFB,

and

redesignating three of the restricted areas to be joint use.
2.

Establishment of a new and J:.terim restricted area currently
referred to as R-4PX'.
Pu'.iication of an F.MASpecial Rule ur.dcr Part 93 of the

3.

Federal Aviation Regulations,
Areas,

designating two Special U'se

both requiring a. ATC clearance for entrance and

IraneLt,

except a. provided for by unregulated VFR flyways.

:.etalls of the COR Airspdce proposal are presented in Appendix C,

"':rs'ever

a ,•u..arv of the impnrtant Issues is presented below.

•. 1. .I

Tlypes ot Airspace Ment toned in COR Proporal

Ther FAA i1 In charge ,'• all

,i;%pace

I";4)M the FAA A..inistraror In e-powt.red
: "enc
t;', .
x

.,!r~qjp.s"e i.et

;,,.4Ireire

•,rt\
%

is,

r the millliar.

to %everal types ,

"csr'r!•,ed t'ejew.

.'

in the US.

By the FAA Act of
in etfect a

to grant what is

., ei"n show need for a special use of airspace.

.%. t-;erebv e. tabliht,,4 a voipme4of xpecial use airrpace.

e-t: er t.

-

m.tv ,,ontrol
.;,.,cal

the 41r traffic.

In which
The COR pro-

:se airspace, each of which is
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Restricted Areas.

The fundamental requirement for the establishment

of a restricted area is an FM "finding of hazard.`"

Restricted areas are

established by FAA rule making and are thus statutory in nature.

Restricted

areas may be continuous or they may operate only during published periods.
They may be restricted to the use of only one user, or they may be joint
use (e.g.,

AF and AEC).

The FAA has a policy of designating restricted

areas to be joint use wherever possible and the COR proposal takes
cognizance of this policy.

Restricted areas are delimited in three dimensions, including
upper and lower altitude boundaries.
limit to be at ground level,

In order for the lower altitude

the user must own or control the land beneath

the rtstricted area.

".here

j

unique situations demand peculiar solution to airspace problem,

the FAA has authority to establish a special rule calculated to provide
for safe and efficient use of airspace.

This is done in accordance with

FAR Part 93 and results in specific constraints uhich are procedural in
nature and are in lieu of actions which would exclude selected types of
operation as in the case with a Restricted Area.
troe

In the COB proposal,

zuque requirement is "procedural traffic management for safety."

Such constraints as would be applicable to COR North and East pertain to

aircraft movement only and have no relationship to use or ownership of
land beneath the airspace.

VFR Flyeays.

Although not special use airspace,

flyways deserve

mention here since they faom an integral part of the COR,
"F'Fl/wav" has a specific meaning.

and because

Flyways are navigation corridors which

are based on reasonable pilotage routes.

This wans that a Flyway does

not require rtdio co meuiicatIons/navigatioa or radar coverage.
typically consist of uncontrolled airspace.

Flyways

In the case of COR they are

proposed to be 4 statute miles wide and altitude limited at 12,50
above mean sra level.

fIyway airspaces.

2-45

fear

No COX flight operations viii take place within the

III

2.3.3.2

I

Realignment of R4807, R4808, and R4809

Figure 2.11 illustrates the proposed realigned restricted areas sham
as dotted lines.

The full lines indicate the existing boundaries.

In

addition to realigning R-4807, R-4808, and R-4809, two significant changes
are proposed:
1.

R-4807 will be split into three independently unable
restricted areas R-4807A, B, and C.

2.

Two users are

R-4809 will be redesignated as joint use.

This action

contemplated, the AEC and the US Air Force.

will formalize an interagency agreement entered into in
In addition, R-4806

1969 by the AEC and the US Air Force.

and R-4807 will be redesignated Joint use.

The designation

of R-4808 will reuain unchanged.
2.3.3.2

Establishment of a New Interim Restricted Area

Figure 2.12 illustrates where the new restricted area, Ra8XX, is
proposed, and how it dovetails into the outer boundaries of the existing
restricted areas.

It should be noted that while the existing restricted

areas extend fron ground up to unlimited altitudes.

"200 feet above ground level to FL-180.

R-48XX extends from

It is anticipated that the Air

Force will propose that Rt-4RXX be revoked and the airspace encompassed
t;.erean be sihject to the lesser constraints of COR East.

This will

occur as voon as comunications capability and radar surveillance will
The proposed COR progrm will provide such a capability in late

,*.rr1t.

nvar or early oid-term, 2 to- 3 years after initiation of 0)R.
2.3.3.3

Part 93 Special Use Airspace

Two special use airspace are". are proposed vuder FAR Part 93.
(,OR North and COP East are also depicted in Fil.

2.12.

It should be

%tressed that theme areas are not restricted--rather access to them is
,.mtrolled by requiring an ATC clearance to enter aid transit them. This
llvaran(e will be obtained from or denied by the controlling agency.
mie beginntnIof (:4,

At

cip' controlling agency will be an FrAA ARTCC.
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Preliminary COR plans call for the implementation of the COR Central
(CORC), the operational nerve center of COR.
When CORC is fully operational,
it will be capable of providing ATC services. As a result, CORC would
then become the controlling agency.

Included in both COR North and COR East will be flyways which will
permit transit through the airspace along prescribed topographically
described routes without Ait; clearance.

2.3.4

Proposed COR Activities
COR activities will be primarily an outgrowth of existing test range

activities.

The range improvements to be undertaken by COR will have their

greatest impact on the quality of test and evaluation activities.
theless,

I

None-

some of the range improvements will allow increases in overall

test activities as indicated in Table 2.8 showing expected COR utilization
in terms of sorties per year.

TABLE 2.8
PRESHE-:r AND ESTIMATED CO(K UTILIZATION (SORTIES PER YEAR)

Present
(Nellis)

OT&E/Tacti-cs

Near-Term
(Nellis
only)

Mid-Termand
(Nellis
HfW/D)

Far-Term
(Nellis,
H/W/D,
and Fallon)

2,800

3,930

5.285

6,440

UISAF Training

24,100

25,100

26,100

27,100

LSN Training

4,500

4,500

4,500

29,466

1,175

2,350

2,350

5,700

200

?50

2,400

2,400

36,630

40,635

71,106

Exercises
DT&E/IoT'&E
Totals

32,775

Includes 24,466 Navy sorLties,
Fallon by the Navy.
IOne of Nellis by Navy.
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representative of present utilizations of

The greatest expansion occurs in the categories of OTSE and Tactics
Development,

Exercises,

DT&E,

and IOT&E.

Presently, Air Force and Navy

training comprise the bulk of activity that would be associated with COR
(the activity shown for present utilization is all at the Mellis range).
Far-term utilization shows 29,466 Navy training sorties per year, of which
5,000 are part of Nellis range activity.
performed at Fallon,

The remaining 24,466 Navy sorties,

represent the present utilization of Fallon by the

Navy; these sorties are inclvded under far term only to show the expected
fulfillment of cooperative use of the fully developed COR by Air Force
and Navy and imply no expansion of existing Fallon activity under the
auspices of COR.

2.3.4.1

Nellls Range Utilization

Of the 33,275 total annual sorties presently conducted,
5,000 are generated by Nellis AFB (including Indian Springs).

all but
Consequently,

It

Is estimated that Nellis AFB presently averages 100 sorties per day
throughout the year.
Since there are approximately 150 total aircraft

I

assigned to the various commands at Nellis, a maximum of about 125 snrties
ptr d.ay can be g.,nerattd at Nellis AFB,

allowing for some aircraft to be

down for the maintenance or repair.

For the nvar-ttrm, Nellie AFB activity can be estimated by %ixbLratting
the 5,000 USN sorties from the total.

Titus,

for near-term, Nellis AFB

activity will increase by approximately 14 percent and we can expect similar
increases In the average daily sortie rate (to 114) ard In the number of
Nellis assigned aircraft to sitpport this activity.

When Fallon softies

are included In the total to represent Nellis Range activity the percentage increase Is only 122.

For the far-term,

COR total utilization includes approximately 2,400

sorties due to the Integration of Hill/Wendover/Dugvay operations.
fill

total

Ihus,

for only Nellis AFB activity is expected to reach 39,260 or an

iacreame of 40 percent over exi;tiLng levels of activity.

The Nellie AFR

"2-53

|

•

.

average daily sortie rate will probably increase to 140 with a concomitant increase in Nellis assigned aircraft.

Again by accounting for the

Fallon use of the Nellis Range (5000 sorties) the far-term increase in
Nallis Range activity will be 34% above existing levels.

2.3.4.2

Range Usage by Mission and Area

Range utilization has been further subdivided by type ot test and
range location for near-term and far-term caser and these estimated ut~ilizatlon ratei are pr-!sented in Tables 2.9 and 2.10.

The tables show the

levels of activity in sortie, per year at each of the range areas-South,

Ialient.e, North,

In addition,

H/W/D, and Fallon.

is further divided into categories by test missions of:
(*'d,;,,

SA-I suppression,

to-air gunnery (A-A),

air combat maneuvering,
close air support (CAS),

This divihdon by missions is

this activity
Electronic Warfar.

(ACM--"mock dtu e"),

air-

and air-to-ground (A-G).

important since each mission type has different

potential for !mpicting the environment.

Electronic warfare and SAMI

suppression Involve potential electromagnetic interferences and low-altitude
flight activlty: air combat maneuvering and air-to-air gunner! involve
supersonic flig.t0 activity with some of the gunnery involving live
ordnance discharges; and close air support and air-to-ground missions
:n'.'olvc discharges of Inert,

practice,

or live ordnance as well as low-

.Jlt it ude activities.

Each of these mission ictivittes under near- and far-term COR are
:.,,t expected to vary much from the manner in which they are conducted at
present on t'

ellis range.

Training flight activities are expected to

cont inue udetr ý.4* In the same manner as they havy- been conducted at
present a% j;krt .-i

test ranve facilities atid Instrumentation will lie apparent.

'7-nprv,'.f

it

tHie Fighter Weapons Instructor course; only the benefits

,.xpected that existing Nellis range operating procedures and

14 .11.4,

,•tistrtlfnt.

will ,ont inue to be operative under COR except as they .tre

•'odifted by the new ..irwp;.c• deslanat ions proposed under COP.
ire,iert

-

Thus,

with

to aircrult activity th. monst significant changes from. present
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activities that will occur due to Implementation of the proposed COR are
a slight incretse in overall activity (in terms of 3orties per year) during
the near-term which will increase as COR development proceeds Into the
there will occur

.tivity
of overall
Within the expected levels

far-term.

a redistribution of activity with respect to thp 7ange areas utilized.
The buildup of the North EW range and Its eventual Integration with the
Caliente EW range will cause the focui of operational test and evaluation
activity to occur over those areas.
to

us, COR East arnd COR North will

probably experience more alr activity? than has occurred therd
However,

once thie Caliete area devesopent Isevslintiallp

in the past.

completed in

the near-tem, activity over that region Is expected to remain at a incure
ar less constant level throughout the remainder of COR development.

rd

T.3.4.3

Grothnd Activitier

'Craiend activities associated with the dauly operations of COR involve
prim.rily the activities of Air Force and Contractor personnel
redy force threat

tanninR

sinulator hardware and the white force instrrempnta tin

an] data acqul~it ion syr~tems.
evpic l Ioee of slintelaor hardevare
:.'tne

cturn,
ti ivt

nt toe

r dlnes

to nstiat
llee
rnddr%

ft.il

(over that
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tntl
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t
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ie.
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f unrilI*

. oaccupieds,

rp.lo

'I.

rq

tl

'.1.tv uIl

ia..dqiiartv'r-4 whi.i. will te'qul ri
-..
oit en~ani~e. ront rol van-.,

,

loipet.il

e
wrill

perfonnlorm
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ahO.
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dee

rrfenlyromplecx will havofid-irtonal pere nnel aontlrtr'

f.r

olited

hlne
.1*,io Ie.

te vvn~i. it

aund qomen paki

ny,

?,a'il Itlets.

S|.'
,! .

d!hi'm~t•'l'•
,nt to ,+f ul

A tml'.'it.l r.onj~r w,.tk
" .1

,

the crew
Ile

t

|11whi'h

'In ,tir .. ':.n.,,

.,r o •,m

.l

|lI4~

firo

will um(011.t oif the tull.ivrst rouitinoe:
tlae maintenane van to th
te rance Inrtrumenta-

e.
.imuljtoer

har.ire uuit)r , an approximauite 1,1-hour drive.

'e

Jim, In',trumton .att1rni in vaied t.or 61) minutes

prior to any ai rý ritft Ar. iv1i.v

,

-

on the range.

.i

operated for the desired mission time

The equipment is

(defined by the departure from the range of the last mission aircraft)
and the crew then returns to the maintenance van.

The range will be

manned for at least five days a week and the typical work day, as defined
by the above routines, may average between nine and ten hours.

However,,

from time to time weekend and nighttime activities will be required on the
test ranges.

Ready access to threat simulator sites is necessary to

maximize the mission time on the range.

Sites remote from existing roads,

and served only by graded but unimproved roads will have minimum mission
aval lability.

2.3.4.4

Bombing and Gunnery Range Activities

Bombing and gunnery activity will take place on the North and South
rangeL

'

much the same manner as is presently done on those ranges.

This activity involves ordnance deliveries to various simulated stationary
and moving ground targets and ordnance usage will generally be similar in
types to presently used ordnance.
have already been pre3ented,

and it

The types of ordnance presently used
is expected that the annupl amount

expended on the COR/Nellis ranges will remain in the vtcinity of 1400 tons
per year.

The full development of electronic scoring systems as proposed for
COR will obviate the need for live or even inert ordnance expenditures in
many air-to-air and aic-to-ground missloob.

HowevLr,

there will be a con-

tinuing requirement for live ordnance usage whenever it
pensable to operational

is deemed indis-

realism or essential to pilot and crew training.

Offsetting probable reductions

in ordnance expenditures under COR is the

modest expansion In overall activity anticipated by the time COR is fully
developed in the far-term.

Consequently.

it

is expected that overall

.xpenditure of ordnance on the COR ranges will not deviate much in terms
of amounts from ordnance expenditures in the past on those ranges programmed to become a part of COR (primarily the Nellis North and South
ranges).

Z-jo

4in all cases of ordnance expenditure it

is very unlikely that

any new target sites, except those associated with threat aimulator sites
on the North Range will be adopted for ordnance expenditures.
Ground activity will be associated with the crews assigned to police
the range for salvage and expended ordnance fragments as has been done in
the past on these ranges.

I
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EXISTING COR AREA ENVIRONMENT
Environmental impact assessment of the proposed COR must begin by
both human and natural,

gaining a thorough understanding of the environment,
existing in the COR area.

Furthermore,

descriptions of the environments

must be in sufficient detail to allow ready assessment of impacts.

In this subsection detailed descriptions are presented of the human and
the natural environment.
land use,

The human environment is

further subdivided into

demographic features, economic activities,

Indian communities,

agricultural and stock grazing activities, mining activities,
features,

airspace activities,

recreational

air quality, and archeological sites.

Similarly, the natural environmental descriptions are in terms of physiographic and climatic features, major biotic comnunities,
game animals,

and migrating species.

important species,

In each category the descriptions

are presented at a level of aetail commensurate with the analyses or
probable impacts in the sections that follow later.

Human Environment

2.4.1

2.4.1.1

Land Uses

The State of Nevada is easily classed as a "public lands" state in
that 86 percent of the total land area is owned by the Federal government
and ccntrolled and managed by various of its agencies.

Distribution of

responsibility for managing the lands depends on the principal purpose for
which the land is

Thus, the public land 1-s

to be utilized or protected.

distributed among the agencies listed below with the distributi6n of these
holdings shown in Fig. 2.13.
47,360,737 acres

Bureau of Land Management
Forest Service

5,058,987 acres

Fish and Wildlife Service

2,927,093 acres
115,880 acres

National Park Servide

7,834 acres

Bureau of Indian Atf-tire
Department of Defense, Atomic Energy
Commission,
Bureau of Reclamation
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(approx)

4,000,000 acres
466,000 acres
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and is
The great preponderance of 11(ie is in the public domain
because of a paucity of
largely unsuitAble for agricultural development
Land Management (BLW1) but
This land is managed by the Bureau of
water.
for grazing cattle and sheep.
it is utilized by ranchers and stockmen
B3l2,the permits specifying the
They do so under permits granted by the
of time the ranges may be used.
number of animals, seasons, and length
purposes but are subject to
These lands may also be utilized for other
purposes; for example, for
withdrawal for more specific and "higher"
reclamation.
recreation, wildlife protection, or
management was formerly part
The remainder of the land under public
The
for specified purposes.
of the public domain but has been withdrawn
large portion of the timber lands
Forest Service has jurisdiction over a
and Humboldt National Forests
of the Sttite. These are within the Toiyabe
ind northern sections of
and are located generally across the central
of management guiding the Forest
the St ate. The fundamental principle
forested areas should serve many
Si'rvice is multiple-use, i.e., that these
timber, recreation, watershed
public purposes including production of
of wIldlife. only a minor
protection, grazing of stock, and protection
is suitable for commercial prora,,,tion of land in the national iuoeqts
are paramount.
duction of saw timber; the o'ner purposes
other public land tends
In contrast with the BLM and Forest Service,
Two of the best examples
to be utilized for specifi--c and single purposes.
and (;unnery Range ,and the
of this are the Nellis Air Force Base Bombing
Other withdrawal* for
Nevada Test Site of the Atomic Energy Commission.
H4awthorne and in the Fallon
military or defense purposes are found near

Nevada
The Desert National Wildlife Refuge is located in Southern
4nd Gunnery Range.
adjacent to and overlapping the Nellis Air Force Sorbing
area.

refuges throughout the
This facility, as welt as several smaller wildlife
and Wildlife of the
State, is managed by the Bureau of Sport Fisheries
•,j',rt'snt

'he Interior.
tf
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There are two very Jarjge Indian reservatl•,ns

In the vestern part

of the St.ate, encixpaOsing or adjacent to the two largest natural water
bodies in the State.

These are the Pyramid Lake and Walker River Indian

Reservations.
Private land is concentrated in the urban areas of Nevada-chiefly
around Reno and Las Vegas--and in all areas where Irrigation makes agriculture practical.

In addition, the,'e is a swath of private land across

the northern half of the State, interspersed with public domain land in a
checkerboard fashion, the rpsult of land grants to the railroads in the
nineteenth century.

The Southern Pacific Railroad still owns approximately

1.5 million acres, having sold upwards of 3.5 million acres to nther
private parties.
Although not shown, the western portion of Utah, which Is also part
of the COR area,
above for Nevada.

lb

very similar in land use pattern to that described1
Prnba'bly amfing the more significant features of western

I'tah are the Bonneville L.ake bed and the Hill and Wendover Air Force test
rangt-

that partially occupy it.

There are no national forest preserves

In the portion of western Utah included in the COR area.
Because of its arid climate and the large fraction of the land in
governmont ownership, Nevada Is very sparesly populated and will probably
continue to be so with the exception of growth at the urban centers of
Las Vegas and Reno. The remainifer of the State has scattered small communities and many large ranches.

These factors combine to provide rural

Nevada with unique qualities of solitude and quiet.
Modification of Air Force activities through the development of COR
may have Impact of a variahble nature on the region of Southern Nevada, the
communities located in that region, and the people who both ILV and visit
there. Much depends on the intensity, location, and character of the use
of the ground and airspace.

Much also depends on the valha that are

associated with the quality of life an it presently 0AlutO Li the region.

2-61.

Jew.

It

is difficult to establish an accurate appraisal of the values the

residents of Southern Nevada hold and the quality of their lives as perceived by them.

However, we may point to some values expressed by his-

torians and commentators on the quality of life in that state.
An early writer not.d 1 * the attractions of the State in terms of
its spaciousness and solitude and the unsophisticated nature of the
people settled there.

He further observed that the scarcity 3f water was

largely responsible for Nevada's meager population and was also impressed
with how intact its pristine environment was, with the exception of the
small but visible excavations of past and present mining explorations and
existing farming activities along the drainage bottom lands.
A mort_. contemporary interpreter of the Nevada scene 2 similarly
observed

ts desert beauty and primitive qualities which seemed to give

the a-eei a measure of vastness and stillness.
atm,-sphere is and the cleanliness that it
landscape.

He noted, however,

He observed how clear the

seems to give to the rugged

that because of man's alterations the Nevada

desert is no longer a true natural area but that it has retained much of
it

solitude which he felt is a major attraction of the region.
Whether or not these views and sentiments prevail throughout the

cornunlties in Southern Nevada in the region of CORhis difficlt

to establish.
We ;:hould note that in the cases of Tonopah and the (.aliente/L.;naca/Ploche
area that there is a history of accommodation to locat Air Force uses of
the environment which appears to be amicable for the most part.
quently concern with alterations in the existing "quality of

Conse-

ll..." will

deal mostly with any new areas that might become more integrally involved
with Air Force operations than they have been in the past.

Based on the

proposed COR action,

these areas would be in COR North or under the potential flight tracks that will link Hill/Wendover/Dugway with the Nellfs
Range complex.

COR North is more sparesely populated than is either the

';uperscripted numerals cite materials in Part 1 of the References.
in somet instances, citations will be by lauthor, year), and the cited
materials will be founa in Part 2 of the Referenres.
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TIonopah or the Caliente areas,

and H/W/D-to-;.efijs

probably avoid populated areas to a significant

2.4.1.2

flighr trals

canrt

degree.

Economy and bemography of the COR Area

This section discusses

the economic and demographic conditions

existing in areas surrounding the proposed ('tR operation.
provided in two levels of derail.

Information is

General economic and population data

are provided for an extensive geograph.c area surroundlng Fallon,
and H/I/D.

More detailed data are provided for those areas which are

potentially most affected
data Is

Nellis,

(e.g.,

Lincoln,

Nye,

provided so that the potential direct

and Clark Counties).

This

and induced economic inparts

may be compared with existing conditions to show the relative importanf.e
of these Impacts.

Appendix H contains data on the sources and amounts of persona!
Income.

la addition,

doninant "Industries"
su'rnmarizes the

mining,

throu41h

•ipartant

one induqtrial sector,
the area is

the even numbered tables In Appendix H indicate the
the uo;e of locatinn quotients.

data of Ap,)endix II.

and tourism.

the Importance of tourism.

Ihe serv.ce sector is

1972.

In general,

not shown in the

Thili Is the sector which would reflect

.)ota from other sources Indicate that toorl.m

an important Industry in hbth (f
Table 2.12 sumuirizes

is

more thion

.haracterlied ld economies based upon government activity,

farming,

Appendix 1.

there is

they are ranked in order of importance.

tables for i:lark and Nye Countlei,

i.

69her,

Talhe 2.11

those counties,

tlt employment

5

datawhich is

detailed In

The latest year for which complete yearly data are availahle
-

Location quotients sit the rcgiolnal ratio of "Indu•trial" payrr ll to
total payroll divided by that national ratl.o.
"industrial" refterw her(,
to the economic sector (e.g., mining, military) under connidtration
rather than some specific Induhtry.
L.ocation quotients serve to meastart.
the relative c€nrsnt ration or Importance of an Indriitry In an area.
Since location quotlents are derived Ifom payroll rat her than emplnymcnt
figures, they more arcurteiv reflect the total Impact (direct and
Indirect) of an industry.
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TABLE 2.11
PRINCIPAL INDUSTRIAL SECTORS (1971)

State government

C;arson City, Nev.

"Churchill County,

Military, federal civilian,

Nev.

Dnuig,13s County, Nev.

Services, farming

Elko County, Nev.

Farming, mining

L.as Vegas SMSA,
(ilirk County)

Military, construction

N-.-v.

Lincoln County, -Nev.

State & local government,
farming

L.yon County, Nev.

Farming

Nye Cou .y,

Services

un)

.,torey County,

Mining,

Nev.

',.1ite Pine County,

Farming,- ma...tfacturing,
civilian
Mining,

['tah

Sirl.av City 1.,)gd.!n SMSA,
(I'avik, I;air I.ake, 6 Weber

trade, farming

Farming, SLate & local governmentt

Nev.

4-,x-"ider ConIty, Utah
luab (woinly,

mining,

Mining, military

Nev,

Nev.
e•en ý.i1SA, ""C(ounty)
•Aashoe

fartning

Utah

tederal

farming

Federal civilian

.otin t i v.s)

.•,eie

(:ouint!, Utah

Federal civilian, mining

Deparitment of Comrntree, Bureau of Economic Analysi s,
Information c;ysteir.
:;.W';A, St.

Region;al Eciotwimin;i

drd Met ropo i tan %tatistical Area,

1-6 1

IABIF 2.12
EMPLOYM.NT SMA..ARY (1972)

TotalI work
For.e
10,110

Carson City

3,950

Church i 11
Lis
"I,',,:

. •.' s

], 741)

I ,'n 4,i

, O10

I.Inn

4,

"-;!te Pine

.~vd~a
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P./ 4

~Emp loymentL

'.1ur

o

Itv :)p,,i ti me't

21,
I '3f), 7(;)l
'I

2
",

I.
e.0

, tjr•)
7.1476[ý11
3Y

4')',f

-7tre

0I, 16

1). P.

f6,);10

:.-eno

0,94

5.5",]

"1;
. :6

*,•,

Total
Employment

pi.53,t),60

7.

,41 , I

I.incoln

11.6(A

7.3Y

I•I,

L]I

Unemployment
Rate

',.,Jo

Tables 2.13 and 2.14 show population,

populathan growth pal terr,.,

and density for the extensive area surrounding the proposed C'R) operation.

As indicated In Table 2.7,
marily located

the proposed COR personnel will be pri-

in three areas; Nellis/Indian Springs, Caliente,

and Tonopah.

Thus we are primarily concerned with the Las Vegas SMSA (Clark Co,.,ty),
Caliente/Panaca/Pioche

(Lincoln County) and Tonopah (Nye Courty) areas.

C:lark County's economy has two fundamental bases of strength--gov rn.- nt spending and recreation.
;;:-.4-nomenal

Enmloyment in these two activities enjoyed

growth in the l],fs.

Recreatidn,

which now accounts directl,"

:•)r 25 percent of non-agrlcult" ral employment,
decade.

Business services employment,

;activities
m.ent,

hus-

..na

which Includes mainly AEC-related

epresents approximately 5 percent of non-agricultural

multiplied rore tLan 4,,: percent in the 1960s.

.anuf.cturing, which accounts
t--

nearly doubled in that

employ-

In comparison,

for 3.1 percant of Clark County's employment,

increased by only 43 percent In this pertot.

(:urrently,
Ia gest single

the Federal (;overnment and its
employers

in Clark County.

contractors are by far the

Total employment Is

split between the AEC and the VS Air rorce.

almost equally

Thi activities of the AEC are

concerned with two major areas--the testing of nuclear weapons and explosives and the test of nuclear engines.
•eaponi

and nuclear e'cplosives

military weapons and the

testing.

These tests are of two basic

esttng of nuclear devices for peaceful

(Pl'owshare i'r, gram).

Approximately 9,00(J

and its contractor.i.

In addition,

a year for lcdl

The largest activity by far is

persor.n ara employed by the AEC

the AEC spends from

goods and services.

types:

uses

s$1to $20 million

3

As of I)ecemhr 1973, Nel)ls AFB, situated just north of l.as
Vogas,

employed 7,600 militaTV personnel and 928 civilians.

These 8,528

workers had a total of 15,374 dependents (spouscs and children) bringing
the number of persons depending upon Nellis AFB to 23,902,

or roughly
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TABLE 2.14
CITY POPULATION
2 Change

1960

Nev.
!vr-;,mmaII.t

12,525

30.9

16,01

Nev.

64,405

95.3

125,781

I.ai. Vegas, Nev.

18,422

96.6

36,216

458

17.7

53()

51,470

41.6

12,863

16.618

45.5

24,187

17,039

63.:

27,853

11,728

11). 4

14100ItI
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8 percent of the 295,000 total population of Clark County.

A payroll of

approximately $R3 million was spent locally for purchased transportation,
3
utilities, maintenance, and services.

Concern has been expressed over being heavily dependent on just two
major export industries--particularly since gambling and weapons testing
are so heavily influenced by governmental action.

The future of govern-

ment activities in Southern Nevada is a key factor to be considered in
cv.aluating the economic prospects of the area.

While the civilian work force has increased about 9 percent a year
over the decade,

the unemployment rate has varied between a low of 3.9

percent and a high nf 7.2 percent.

The relatively high unemploy-,ent

rare

is understandable because of the cyclical nature ot the enployment pattern,
3
especially in some of the service sectors. 3

The service sector accounts for approximately 39 percent of alt wage
and salary employmei.t in Clark County.

It includes the Important employ-

ment gro':ps, hotels and amusements, and business services uhich includes

t.mploment at the AEC te.it site.

This category has grown at an average

annual growth rate of 10 percent; this i.,, one of the lastest growing
3
n.aJor sectors of the Southern Nevada economy.

Tonopah is an example of a town which owes Its beginning to the miuing
industry.
it

The first dlisrovery of siiver in Tonopah occurred in 19M1I and

triggered a bonanza that stimulated mining in the West for a decade

and awoke Nevada from hard times and declining population.
t'.e town had 3,000 inhabitants.

By autum

19.02

it became the hub of railroad service for

the reglon,.aad became the seat of county government.

By 1907 Tonopah had

become a modern mining town of more than 20,000 inhabitants and possessed

"five banks, modern hotels,

.

.

,

c
cafes,

opera house, school,

lavish

gambling palaces, electric and water companies, and an array of other
businesses housed in fine stone edifaces Isic).

'1 7')

a few reaching four and

five stories."

Tonopah became the outfitting point for prospectors and

the digtribution and supply point for new camps as they developed.

6

Tonopah reached Its peak in 1910-1914 and continued to have many
good years until the Depression.
operation until World War II.
As one observer put it,
and justly so.
there. ,,6

Its four principal companies continued

In 1947 the local railroad was abandoned.

"Tonopah as a historic spot has been imnortalized--

Virginia City had put Nevada on the map; Tonopa.

kept it

Tonopah survived the decline of mining for a number of reasons.
Situated on the main highway between Reno and Carson City in the north and
L.as Vegas in the south,

it continued as a service center for the nearby

ranching and agricultural interests.

During World War 1I the military

services constructed an airbase nearby for purposes of tactical Instruction.

Tonopah also became a headquarters for tourists visiting the mountain
1

deserts.

The 1970 census 2ound Tonopah with a population of 1,716, almost a
third of the total population of Nye County.

T7here are six motels and one

hotel having a total of 400 rooms; a 40-bed hospital,
hbnk,

one weekly newspaper,

are two schools,
service stations,

"Tonopah

and radio-TV service from Las Vegas.

one elementary and one secondary.

'service are all available.

seven churches,

one

There

Bus, truck aind plane

There Is the usual assortment of service";

restaurants, bars and bowlirg alleys.

has continued to benefit as well as to suffer from activi-

ties of the federal government.

The Central Nevada Atomic Test Site of

the Atomic Energy Commission is located nearby as is the Sandia Test Range.
The 866th Radar Squadron of the US Air Force was stationed there until 1969
but was transferred to Las Vegas.

The combined result was'a population

loss of 500 people.
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Mining continues to be an important activity in the area.

The

search for mineral wealth has made Nye County the only oil producing area
of any importance in Nevada.

With rising prices for minerals and therefore

renewed interest in explration and development, it may welt be thIat
Tonopah could experience a new mining boon.. But the -=sequences are

unlikely to be those of the early twentieth century.

Mining operations

are highly mechanized and not likely to create the demand for labor that
characterized the earlier days.
Tonopah is extremely vulnerable to the changes In the activities and
spending policies of the federal government.
is owned by the federal government.

Ninety percent of Nye- (otmnty

Of that total, 58 percent is managed

by the Bureau of Land Management, 15 percent by the Forest Service and

24 percent by "others," largely the Department of Defense.
The dominant industry or Nye County is government, but the leading
employer in the Counmty is the service industry, accounting for 28 percent
of the employment.

A good portion of the service industry directly supports,

.'%EC activities, however.

Government follows with 20 percent and mining is

Toiurism presumably will figure very st~rongly in
A coimmunity center has been constructed holding 4.00

thiird with 14 percent.

Tonopah's future.

persons and will serve as a convention center for the many state organizations that like Tonopah because of its central location.
Another area that Is likely to be impacted by COR operations is
the Caliente, Pioche, Panaca area north and east of Nellis Air Force Base
in Lincoln C:ounty. The three towns together numher nearly 2100 of
the county'm 2,507 total population according to the 1970 cen%us,. The
lIargest is Caliente with is populattion of 916.
The industry of the area consists primarily of mining, agriculture,
chitefly livestock' raising, and tourism. Pioche enjoyed boom and bust
periods from its beginnings iniabout 1868. After the railroad was

rxtended to the town in 1907, It became "...an attractive camp with sever:al

substantial

business houses,

In recent years it

water system,

school,

bank and the Pio-h(.

has been an outstanding producer of lead and zinc.

From 1937 to 1956 the mines prospered but then declined in 1958.
the mid-1960's there has been increased mining activity again.
repo't
in

in Thie Nevadan8

Since
A recent

indicates that several big companies are interested

reopening the mines and that work has begun again in nearby communities.

"7ore important than mining at the present time is
•our.trT,

fresh cool air,

Wide awake leaders of the community art,

ý;ettir;- o:n these factnrs to hit pav dirt.

It

"High timbered

clean uncluttered land and nearby lakes bring more

,old U.ese days than buried or,.

citizens are needed."

tourism.

Both tourists and pprmanm.nl

8

seems clear that those planning for Pioche's future are emphasizing

tourism as a major factor in the economic future of the area.
its plans are a series of reservoirs.
ticant

increases in its

Included in

The area already experiences signi-

sumner population from tourists and It

may be

expected that there will be an increased demand for summer recreational homes
and trailer sites.

l.ike the Tonopah area, government plays a crucial role in the lives
of residents of I.lncoln Countyl-

Ninety-nine percent of the land Is

pulilic ownership and almost all of that is

in

owned by the federal goVernment.

The Bureau of Land Management manages 82 percent of the public land.

",overnment

accounts !or

38 percent of the employment in the county while

trade and services account

for only 13 percent and 5 percent,

respectively.

The latter figures are far lower than for the State of Nevada as a whole.

It

seems clear that those planning for Pieche's future are empha-

sizing its role as a frontier town--restoring the so-called ".:illien. :.,llar
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Cot.rtlhotae" with federal assistance,

restoring the 1880's look to the build-

IngF from the Depression vintage that they now display.

They contemplate

reopening the airstrip and adding a lodge, building a rodeo grounds, and
developing a park,

golf course and facility for travel trailers.

The water system of the two reportedly can handle 15,000 people but
there are those whc are not anxious to see the town grow much larger, and
alter its basic character.
three churches,

In 1970 there were 21 hotel and L2 motel rooms,

a bank, a weekly newspaper, an elementary school, weekly

rail freight service,

and an airport.

It

is small, isolated, and perhaps

unexciting, but it has otLer qualities worth retain'ng:
and toleration of privacy.

"So it

friendliness,

is a valid fear that some of thebe

valued traditions will be lost with the influx of newcomers.

But the choice

appears to be between a severely depressed economy and descent to ghost town
stats, a status that Pioche has fought vigorously to avoid."

8

Lincoln County is undoubtedly concerned about its economic wellbeing eince it has the lowest median family income in the state.

The

comty ha', been designated a redevelopmrnt area by the Department of
(commerce's ,conomic Development Administration.

The county is therefore

qualified to riceive grants and low interest loans from EDA.

:alientc is a somewhat larger town and provides some services not
available in Pioche.

There is a 27-bed hospital,

3 churches, an elementary

school, a newspaper (the Caiiente Herald) and a municipal park, swimming
pool,
-

library, youth center.

"38 motel rooms.
i'loch.h.

There are (or were in 1970) 27 hotel and

For banking services,

residents of Callente mist go to

For high school, students of both Pioche and Callente must go

to PNnacc.

Panaco yas. and presumably remains today, a quiet Mormon town
founded by Mormon colonists in the 1860's.

Its only church is Mormon.

One of it3 chief economic pursuits ts agricultare.

i

11,

It has only one

m~ite~l with four rooms (in 1970) but it had a high -school and a library.
1he emphasis rem~ains on families and "stable, modest, comfortable homes.q

2.4.1.3

Indivi Communities

There are three principal tribes in the State of Nevada:

Washoe,

Paiute, and Shoshone.

The Washoe tribe is located mainly on reservations in the western
part of Nevada.

They are a small tribe, but are well-known for their

famed bafkecmaker, Dat-So-La-lee.

The Vashoe tribal grounds extended

into California and some of the tribe still lives there.

The P.alutes are a large tribe extending into many western state~s.

[rhey are excellent craftsmen.

In the past, they lived from the land,

enjoying fishing from their many fine lakes and hunting the surrounding,

"land. Their two outstanding chiefs were Winnemucca and Captain Truckee.
The Shoshone also extend into many surrounding states, having a
reservation even in Death Valley.

These people are also good craftsmen,

and today they are a progressive people, looking to thevfuture along with
taeir ;ellow Indians.

Each tribal group has a tribal council composed of five or more
members with a chairman and vice-chairman.

All of the tribes are members

of the Inter-Trihal CQTecaI of Nevada, or are eligible for membership.

rhe Inter-Tribal Council is made up of the tribal chairmen of each group
and its delegates.
'e ,e resident population is hmall because many live off the reservations.

The total Indian population in Nevada ti 6,681. 'The resident

and

members per reservation are listed in Table 2.15.
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TABLE 2.15
INDIAN RESERVATION LANDS AND POPULATIONS

RESERVATION
Tribe

Total

Resident

Acres

Members

Population

290,419

1,200

817

3,785

150

63

5,480

1,200

127

110,332

200

109

34,650

500

353

1,174

350

73

475,086

90C

399

10,506

50

1

18,000

102

102

319,547

1,000

375

4,682

100

61

DUCK VALLEY
Shoshone
DUCKWATER
Shoshone
FALL.ON
I'a I tt e-Shoshone
(OSHUTE
Shoshone
FORT McDERMTTT
Piute-Shoshone
NOAPA
Paiute
I'YRAMID IWA(E
Patute
SUMMIT LAKE
Paiute
SOU'TH FOlRE

Sho.shone

--

WALKER RIVER
Paiute
YOMBA
Shoohone
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The Indian reservations are rich in natural resources and recreation
M4any large undeveloped mineral deposits are located on reserva-

potential.

tio~n lands, and include nickel, copper, iron, silver, gold, some oil, and
Other resotrces inc~litce

gravel, sand, and limestone.

varieties5 of

'tommon

livestock and agricultural production.

Recreational facilities and poten-

tial incltide Pyramid Lake, 30 miles north of Reno, which has good f ish Ing,
water skiing, boating, camping, and hiking areas; Walker Lake (Walker
River Reservation),

100 miles from Rena, has good fishing and boating;

Fallon Reservation, which is near sone of the best duck and goose
hunting in the state; Duck Valley Reservation, which has Sheep's Creek
!.eservoir and Wildhorse Dam, two very good fishing areas; and Goshute, which
.135 great potential as a game ranch, if stocked and expanded.

All the

reservations have wide open spaces for horseback riding and hiking.

Although some of the reservations enjoy developed industrial pazks
(egat

Fallon and Pyratidd Lake), the currc-.. unemployment rate is high.

TeIndian people ,!antt Lo remain in their homes, but as of now there are
jobs .,v;a I I

1,-W

1.114-1a1. u' u11(1

.II

r:inia.v irv Hita' 6,mh.I

..

1.4

a,

:

it

aaIw iiv ar mi. Mu:a1,a [tv-.irvamt k'ar. *a allIa

.. III. .I,,
t.fjP/ ,.

i jelty

iaI

Agricul tural Activities

.

Agricultural activities are limited to a few specific areas where

water is aIv.aj table fo.r irrigat ion.
ptere

are o

anly
a

rgandt
uid

In and near the vicinity of COW/1Evl ha,

agricultural areis, a% listed in Tonbre 2.16a

and shown in Fig.

2.p14.

,',Jm

and Feral tLivestock Grazing

:vomret ies
Horses

aid

Pl~rro'.

Feral

livestock consisting of horses and btrros

tiave escaped the clya e domestic management of man and now graze freely
througout muingch
uf Oe

U1' Area and may persist scattered throaIghotW tle

western United States generally.

These animals are still escaping into

the wild; thus, their populations are made up of animals that have heen
removed from man's management practices for hundreds of years with long
histories of isolation and interbreeding. and those that are essentially
domestIc

but

.

free graz ing,
21-7

TABLE 2.16
ACRICULTURAL AREAS IN OR NEAR COR, WITH THEIR APPROXIMATE
SUZE AND PRINCIPAL CHOPS
Approximate
Agricultural ARea
Principal Crops
Acreage

10,00n

Pahrump Valley

Cotton, Alfalfa

Pahranagat Valley

Alfalfa

8,000

Lower Meadow Valley Wash
(several locations)

Alfalfa

800

Sunnyside

Alfalfa, Small Grains

200

Panaca-Caliente

Alfalfa, Small Grains

12,000

Las Vegas Valley

Alfalfa, Sorghtum,
Crops,

M-V:

Valley

Alfalfa, Sorghum,

Crops,
Virgin Valley

Raw
?

Dairy
Raw

Dairy

Alfalfa, Small Grains,
Dairy

heaver Dam Area

Alfalfa

Enterprise Area

Alfalla, Small Grains,
Potatoes

el •1

3,(iG1
2,400
300(
I k, oo0

Isolated Ranges
Warm Springs
.win Springs Ranch
Arnaivosa Valley,
A-ih '!eados
USAEC Fxperlmental Ranch
Stone Cabin Valley
1,TAL
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At the present time there is a very high level of public interest in
wild horses for their aesthetic appeal.

There has been some concern

expressed about wild horse competition with range livestock, but this Is
not too frequent.

in recent years wild horses particularly and sometimes burros have
caught the attention and imagination of many North Americans,
legislation has been passed to protect them.

that recent

Presently there are an estimated 17,OO0

wild horses and 190 burros

while Utah supports only 500-600 wild horses and five Lurros.

in :Nevada,

)Distrihutionsof animals within COR are shown in Fig. 2.15.
(4r,

so much so

to 50 percent)

About 2(0n-25r0

of the wild horses In Utah and all of the burros (Candy

area) are included on ranges that may be covered by proposed operationq Irom
to, either the Callente EW Range or Tule Valley EW Range area.
A11W//D
principal regions where the wild horses are found are the:
with about

100, Crystal Peak area with about 30,

The

Confusion Range

Conger Range with 5-10,

House Range with about 100, and Northern 4amblin Valley with 5-10.

There are approximately 2,776 wild horses and 123 burros in and near
the COR/P'ellis area as shown in Fig.
intense,

there is

little

2.15.

Since management has not been

knon about their-tiology or space requirements.'

I'hese animals have historically been in and near the Las Vegas Bombing and

"Gunnery Pange,
(BL,4)
Range)

lands.

some being aesonrated with the Bureau of Land Management•
Wild Horse Range (now included In th., vicinity of North

has a fair population where they have had a history of exposure to

Air Force activities.
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Livestock.
summer ranges,

Ranges in the Great Basin are used as winter range ,

and sometimes as continuous use ranges,

depmeading on the

Ranching is carried on thrr-ughout the Creat Ba.qtn and

management ejscem.

consists primarily of seasonal grazing fcr cow-ca],' operat'ions.

In the

southern portion of the COR Area such of the grazing is year-round where
the lands are administered by Lhe Bureau of Land Management.

Range is

leased on the basis of one Animal Unit Month (AIN) per designated acreage.
Figure 2.16 shows the distribution of AU:s permitted within designated
rmaragement units.

For instance,

(Taylor Grazi,,; Act)

lands,

in N",.

and Esmeralda counties on Sectian 15

the AIIM is established at one per 52 acres,
Currently these areas sup,-irt 4,429

3n. grazing is year-round.

:ind,rr pcrmit and harvest about 34,113 AV..s of forage.
;ja:

attle

The ANf is expressed

:he forage reqaired by )ne 1,'00-pound cow and her calf, or a l,0O09-poun,

:teter or bull for one motith.
:oniumed in

Pn

A4M Is appro

It

is gernerally assumed that the forag.

imalely 9.)0 potmus of air dry forage.

However,

)r:,e cons;umipt ion rates t.irougpiout COR and vicinity are probably lowt•r,
sal y not ex'ceeding 70.

i;

pounds and often as low A,, 500-.,00 pound.,

-"r t,'e consve.cd per manth.

-,thor lan.ls In Clark founty are managed under in rphemeral

P~igv

t lassl:'Ication category whern ranchers apply for forage when It becomes.
ava:al.tblI; and grazing occuirs anyti-me during the year.
i,,,'.'
'

Approximately

cattle and sheep harve:;t 35,000 A.Mb in the eight grazing units-e.ston,

Pahrt.mp,

Sandst;,ne , searchlight,

V'ipa,

Iaquop,

Key West-

Virgin .,,,untatn and 6old hitte Inits

"uther

parts ut the Las Vega'i BLM Crazing. Diitrict 4.'e administered

w'th grazing right-,
,,iter availability,

.irrefufl,

adjullcateu hased upnin foragie requirets.4,

and hase property..

75.44' ' At'Ms on the San'isprlngs,
F.ar.e Spring. t'ntt.

Pahranagat,

One additIrnal

h.rvesting 32,271 AtrMs.

Approximately 7,447 cattle graze

unit,

l)elam;ar,

l'.naca, Clov(,r, and

Tole, has 6,'54 cattle and -Vic't'p

Mountain allotments are grazed In the summer nnly,

.ind desert valley jliltmentn year-rumad.

f..AG.

m

SI'?l

ISES

ný*s

("

1Im

',

.

Maurrl

o2--

Adjudicated grazing units in the Ely Grazing District of BLM in
the northeast corner of COR and vicinity include White River, Lake Valley,
and Wilson Creek.

In this area 6,388 cattle, 26 permitted horses, and 31,723

sheep graze 74,560 AUMs of forage.

These areas are generally grazed by

cattle year-round and by sheep during the winter months from November 1
to April 30.

(;razing units In the Battle Mountain Grazing district of the BL,

in

the northern part of COR and vicinity include San Antonio, Ralston, Fish
Liake,

Stone Cabin, M•orey,

and :yala.

Hat Creek, Reverille,

Sand Springs, Blue Eagle,

A total of 11,520 cattle are permitted in this area along with

9,5(00 sheep; the latter are all found within the Sand Springs Unit of the
Battle Mountain BLM district.

Sophisticated management programs are being developed by the BLM
to include additional fencing, water development,

and specific turn-on,

turn-off dates for rest-rotation grazing and other grazing management systems.
.;or.-ally, cattle are not found in the presently restricted areas of COR;
however,

some do graze in these areas.

The Atomic Energy Commission has

an experimental herd of about 80 animals on the Nevada Test Site.
:,-4109 and proposed R-4807C,

In

southwest of Kawitch Peak, AEC recently

counted 121 trespass cattle.

In the southern end of Kawitch Valley in

proposed R-4807A and R-4807B,

508 cattle were counte.d in trespass

[hrechbill,

19731.

Trespass cattle grazing has been and continues to be a problem in
management of the Air Force test ranges.
the Bureau of Land Management (BLM)

The Air Force in cooperation with

and the AEC has attempted several

alternative solutions to this problem but as yet it

remains unresolved.

Livestock in Utih within potential corridor areas are generally
present during winter months from November 1 to April 30.

1#-of.

They are not

II

II

SI

I

I

I I II

generally scattered but are found in scattered clumps.

I

The area west

of Thomas and Dugway ranges contains abcut 15-20 thousand head of sheep
Fewer than 1,000 head of cattle occur there, and the numbers vary considerably annually.

The Gold Hill Area contains less than 5,000 sheep and a

few hundred cows.
cattle.

The Buckskin Range-Crystal Peak Area supports about 2,'.6'; sheep

and 175 cattle.
cattle.

The Confusion Range has about 5,000 sheep'and 650

The Conger Range supports about 15,500 sheep and 160

The Hlouse-Swazey Range area supports about 20,200 sheep.

Between

Hamblin Valley Wash and Crystal Peak, about 4,300 sheep and 2,400 cattle
are wintered.

The Garrison area support cattle all year round, but the

numbers are not available.

Mining Activities (Fig.

2.17).

Mining activities in the COR area

are extremely varied, based on the type of ore and the size of the opera-

I

tion, the latter being reflected by numbers of men employed.

Also, there

are a number of "free la.,ce" prospectors found in many areas c-f the COR
area,

but their activities are difficult to assess since most prospect

on a part-time basis in the local vicinity of their homes.
are the explorations in the COR area for minerals,

gas,

More important

and oil.

to be about 200 active firms exploring at the present time,

There seem

and many oil

and gas leases have been requested from the Bureau of Land Managemmit and
the US Forest Service.

Results of these explorations could alter the

mining and drilling activities in a-few short years.

Mining activities In Utah of concern to this E" are limited to those
underlying potential H/W/D tlight corridors near the Utah-Nevada border.

Much 9f the nining activity In regions around Caliente and Tule
V'alley ceased around 1965 with zhe withdrawal of government funding, and
few mines remain today (USGS, 1969).
fewer than 50.

The total personnel involved numbers

Scores of registered mining claims exist in this area,

but no attempt is made to indicate all of them.
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Metal Mining Within thti COIX/Nellis kange Are3

Those currently in operation and some of the more significant mines
Perhaps the most

with potential of reopening are mentioned below.

important is rte Spor Mountain Area in Juab County.

This mine,

along with

z _..:.r
C-.!1-4
in T~o-ele roitn't-, ronnt3ns one of
a leqq im
zrln
the world's largest known deposits of beryllium [USGS, 19691.

Activities large enough to be ccnsidered significant operations are:
(1) Gold Hill-Clifton Area at the northern end of the Deep Creek Range.
Mining and potential mining activities include vermiculite,
silver, copper,
employed;
Range.

(2)

lead and arsenic.

are employed in

There are presently five to fifteen men

this area produces Mercury.

the general Callao area.

(3)

deposits of fluorspar and uranium.
(4)

located along with

Mining in this area has

but the primary mineral was barite.

Range-;otch Peak Area produced primarily tungsten, but it
(6)

inuperative.

The San Francisco Mountains Area mine is

employing about 4,409 men

4

da currently include

[Springer,

C:OR/Nellis area as shown ln'-Fig.

19721,

2.17.

House

presently

presently inac-

"Throughout the
tungsten,

114 operations

most of which are in the

There are approximately l1 opera-

tions in and around COR in southern Nevada,

employing about 310 men.-

total COR area mining activities produce gold,

mercury,

lead,

zinc,

iron ore, gypsum,

llmestone,

opals,

silicon ore,

magnesite,

volcanic cinder, fluorspar,

and raw clay.

barite,

silver,

copper,

diatomoceous earth,

sand,

lime,

(5)

is

but recently produced gold and thorium.

Mining activities in Nev

silicic

Range

There are presently about 15 men

Garrick Mine-Fish Springs Range.

recently been suspended,

About ten men

Spor Mountain-Thomas

Area where the world's largest beryllium deposit is

tive,

gold,

Ibapah-Callao Area in the Central part of the Deep Creek

The Probert mine in

employed.

tungsten,

turquoise, pozzolan,

perlite,

dolimite,

gravel,

caicined

L.ithium carbonite is produced from wells near Silver

Peak in Esmeralda County.
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Active or exploratory mines within or in the close vicinity of the
c;en(/PJ.Ills range produce gypsum, silica sand,
pozzolan,

diatomaceous earth, volcanic cinder,

tungsten, perlite, gravel,
lead, and zinc.

fluorspar,

limestone, silver, gold,

Most of these mines are located south of COR,

although Lincoln County mines in the Caliente EW Range employ about 15 men.
Other mining districts in COR are presently inoperative.

Recreation.

Developed recreation facilities are numerous through-

out the Great tasin where they usually provide substantial economic benefits to the community and state.

These activities include hunting for
sport fishing, water skiing, camping,

big game,

small game and waterfowl,

swimming,

snow skiing, hiking, mountain climbing, rock hounding,

photography,

and generally enjoying the out-of-doors.

outdoor

Because of the

generally arid environment And possibly a larger number of possible activities, much of the outdoor recreation is centered around water sources,
most of which are illustrated in Fig. 2.18 and listed below.
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1.

Stillwater Fational Wildlife Refuge

2.

Ruby Lakes National Wildlife Refuge

3.

Carson Lake Waterfowl Hunting Area

4.

Cave Lake Recreation Area

5.

Railroad Valley Wildlife Marnagement Area

6.

Kirch Wildlife Management Area

7.

Eagle Valley Dam

H.

Reavwr Dam State Park

9.

Key PIttman Wildlife Management Area

iC.

Pahranagat National 14ildlife Refuge

11.

Overton Wildlife Management Area

12.

Lake .ead National Recreation Area

13.

Cathedral Gorge State Park

14.

Valley of Fir& State Park

15.

Kershaw Ryan State Park

-
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16.

Lee Canyon Winter Sports Area

17.

Echo Valley State Park

18.

Lunar Crater

19.

Fish Springs National Wildlife Refuge

20.

Desert Range Experiment Station

All of thcse areas are presft-ntly receiving Increased recreational uqe, an
measured tiy viiltor days, h,'mter days, overnight visitors, etc.
lations increas(, and
colt iuije to grow.

As popu-

trban environments become denser, the tvie will

Table 2.17 presents the 1971 usages of selected areis in

tiLe CORI/Nv'I]is region.

TABLE 2.17
STATE RECREATION AREAS (1971)
Nevada D)epartment of Conservation and Natural Resnurces)

(Sourre:

I

Users

Fees

154,()88

$306

5,931

451

Cathedral Gorge

53,354

1,749

Eagle Valley

76,842

3,218

vershaw-Ryan

16,246

1,961

Cark
Valley of Fire
lincoln
Beaver Dam

Nye
Berline-Tchthyosaur

7,256

446

-

in addi.tion to the developed recreational sites, vast areas of open
land are used continuously or seasonally by rock hounds, photographers,
eanperc and hunters.

This use is also increasing.

Most of the areas used

heavily for hunting are north of the COR/Nellis range, where they are
associated with larger mule deer herds, although the Caliente IV Range
includes a portion of the largest mule deer herd in southern Nevada.
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2.4.1.6

The Existing Airspace Environment

This section describes the airspace environment as it

currently

exists in and around the area covered by the special use airspace propocal.
The airspace environment is described in two subsections:
0

Airspace Structure,

relating airways, navigation aids,

restrictions to navigation and Air Traffic Control (ATC)
operations.
*

Air Traffic Activity, describing the types and numbers of
user aircraft which populate the airspace described above.

The Airspace Structure.

The existing airspace structure described

below covers an area that may be described'as an inverted triangle.
apex is

located at McCarran International Airport in Las Vegas,

The

Nevada, while

the base of the triangle links Tonopah and Milford (about 35 n ml north of
Cedar City,

Utah).

structure within it.

Figure 2.19 illustrates this area and the airspace
This area is a subset of the proposed COR area.

proposed COR airspace applies only to this subset,

and it

is

The

thus appro-

priate to describe this airspace only.

The airspace structure consists of airways or air routes,

dures, and certain special use airspace.
airways, V-airways,

ATC: proce-

The airways, known as Victor

or low-altitude airways,

are formed by and defined as

radials extending from very-high-frequency omni-directional ranges (VORs).

VOCs are electronic radio aids to navigation.
generally link two VORs in a straight line.

Airways or segments of airways
Not infrequently,

however,

an

airway segment may consist of a radial from each of two VORs, which meet
at an intersection.

Victor airways have width, and generally extend 4 n ml

to each side of the airway centerline.

In some cases, they are widened.

The airway may be the extent of controlled airspace.

Certain ATC services

(such as separation) are provided only in this controlled airspace.

The

floor of controlled airspace is generally either 700 or 1200 feet above
the surface.

in mountainous terrain, such as the area covered by the pro-

posed COR airspace,

the floor of controlled airspace is established at an
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altitude, specified in feet above mean sea level (MSL),

high enoix

o

at least clear the highest peak within the airway.

The Victor airway structure extends up to 18,000 feet (abovy)
Above this level,
established.
.1-routes

!ISL.

the high altitude structure, jet (or J) routes are

All airspace above 18,000 feet MSL is under positive control.

have no specific width.

Above 18,000 feet MSL,

all altimeters

are referen.ed to a standard barometric setting (29.92 inches of mercury),
and altitudes are referred to as Flight Levels (FL).

Thus 24,000

ieet ;MSL is known as FL-240, and 35,000 feet MSL is known as FL-350.

Each side of the lines used here to describe the COR airspace has a
Victor airway associated with it;

see Fig. 2.19.

On the west,

fron Las Vegas VOR to Hidden Hills Intersection where it

V-lOS extends

joins V-135 and

continues to Lida Intersection about 30 n ml south of Tonopah VOR.
Lida, V-135 goes to Tonopah VOR,

On the east, V-8,

and V-lO5 continues to Coaldale VOR.

links Las Vegas and Mormon Mesa VORs.

links Boulder City VOR and Milford VOR,

via Mormon Mesa VOR.

ron Las Vegas VOR to V-21 at Lakeview Intersection.
links Coaldale VCR, lonopah VOR, Wilson Creek VOR,
vldition to the above airways,
,

From

Also,

V-21

V-237 runs

In the north, V-244

and 4ilford VOR.

V-293 links Ely, Wilson Creek,

In

and Cedar

VORs by crossing V-21 at Beryl Intersection about 15 miles west of

,-:iar City.

The Ic:t routes are also depicted on Fig.
lay the V-alirays; however,

2.19.

there are variations.

Boulder City VORs In the west.

In addition,

Boulder City V'OR to rresno VOR.
Boulder City and M%1lford VORs.

In the east,

They generally over-

J-92 links Coaldale and

J-110 is a direct route from
J-9 and J-107"together link

J-107 continues to Delta VOR, and J--9

continues oi heyoud Fairfield VOR (not shown on Fig. 2.19).
.J-80 links Milford, Wilson Creek,

and Coaldale VORs.

In the north,

J-80 is the major

east to west Jet route which terminates in the San Francisco bay area.
Note that the floor of controlled airspace should not be confused with
the IFR Minimum Enroute Altitude (MA) which is never lower than 2000 feet
above the highest peak within the airway.
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and then follows J-80.

J-58 links Bryce Canyon and Wilson Creek VORs,
J-84 links Mina and Delta VORs,

and is the major west to east jet route

which originates in the San Francisco Bay area.
Four restricted areas currently exist in the subject airspace.
R-4809 is used and controlled by the Atomic Energy Commisfion (AWC).
R-4808 is both used and controlled by the AEC.
used and controlled by the US Air Force.

R-4807 and R-4806 are both

All four restricted areas extend

from the surfare to tmlimited altitudes, and are designated to be in
continuous use.
Three Air Traffic Control Assigned Airspace Areas (ATCAAA)
atready established in the proposed COR airspace.

are a

Known as Caliente 1, 2,

they are shown in Fig. 2.19 and extend from FL-240 through FL-580,
FL-180 through FL-580, and FL-240 through FL-580, respectively. They are
and 3

used by the US Air Force.
r

Two additional areas, known

are already estaiblished.

as Dreamland South and Dreamland North,

They are pertinent to COR only because the use

of J-84 and the Caliente Three ATCAAA.depend on their status ("hot" or
"cold").
The Los Angeles ARTCC coordinates their operations.
Three A!ert Areas have been established to warn of high density
military operations in the nature of high-performance climbs and descents
by training missions based at Nellie Air Force Base.

These are known

as A-4814, 5, and C.
A supersonic corridor has been established to provide a training
track for Nellie APi-based aircraft.

The southern section (approximately

half) of this track extends from nL-240 thrnupgh FI.-5i80, while, the northern
section extend* from

PL-410

through PL-S).

In mldlt Inn tit (hi,, i..per-

monic corridor, a supersonic training area is defined.

This Is also shown

in Fig. 2.19 and extends from 5000 feet above ground level (AGL)

up to

45,000 feet HSL.
2
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Levels of Air Traffic Activity
No single record of air traffic activity exists.

element of aviation generates its own activity data.

Each operational
These include

traffic reported by Air Route Traffic Control Centers (ARTCCs),
consists mainly of Instrument Flight Rule (IFR)
reported by Flight Service Stations (FSSs),
Flight Rule (VFR)

operations,

Fixed Base Operations (FBO),

operations,

which

traffic

which consist mainly of Visual

unfiled or unrecorded operations,

airport

and agriculture and ranchers operations.

The data sourzes for each of these activity elements are listed in
Table 2.18

TABLE 2.13
AIR TRAFFIC ACTIVITY SOURCES
ARICC Traffic

Los Angeles and Salt Lake City ARTCCs

FSS Traffic

Tonopah,

Unfilcd or Unruc.rded

Ranchers,

Airport Traffic

Tonopah and Ely FSS and airport Lowtrs at
Nellis AFB, McCarran International, and
North Las %regas airports

%priculture & Ranchers

Ranchers and FBOs (estimates only)

Ely, Las Vegas,

Cedar City FSSs

FSSs, and FBOs (estimates only)

Fhe militacy is a significant contributor to the current level of
air tratfic activity.

the Air Force, combined with the Navy,

mately 33,000 sorties per year in the Nellis range complex.

fly approsiMost of these

missions are conducted withln the group of restricted areas,-R-4806 through
P-4809,
(ATCAAA).

or in the associated Air Traffic Control Assigned Airspace Areas
Typical Air Force missions are described in detail in Sec.

2.2.

Except for the airport tr;iffic levels at Nellie AFB and Indian Springs AFB,
the subject is not porsued further in this section.
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ARTCC TraFfic Activity

0

All controlled IFR operations must maintain two-way radio comminicatnLi

with arn air traffic

be in

an airport

control),

control

tower,

(ATC)

controller.

The conLroller may

at a terminal control position (approach

or in an air route traffic control center (ARTCC),

referrel to as a "Center."

and, departure

generally

Tower-derived data iJ used to define activity

classified as "airport operations."

Although some IFR operations may be

conducted without communicating with a center (by using a "tower-en route"
clearance),

such operations are infrequert.

Thus, IFR operations will be

"indicated b.: the record supplied by the appropriate center.

Figure 2.20

:l-ustrates Liiat proposed COR airspace is controlled by Los Angeles Center
"LAX),

iOich is responsible for Secto-s 7 and 8 (low altitude, FL-330 and

below) and Sectors 33 and 34 (high A:tItude, FL-350 and above).
,;It

In addition,

:.ake Cie~y C~enter controls qome %f the COR airspace in Sectvr.

(combined high and low),

44' (low),

traffic intc four types:
tion ((.A),

air carrier (AC).

and .mllitary (MI).

ib i.andled by centers.

and 4b (high).

In addition,

45

The center catege)ri/es

air taxi (AT),

general avi.1-

a small quantity of VFR traffic

The distribution of tt.e daily average sir t.ra'fic

activity an.ong thesa types is presented in Taable 2.19.
Sector totals should noL be simply addd, since most ARTCC traffic
is en route. The en route fraction has btc.; estimated to be a:i high as
9!) percent of reported traffic.
ot McCarran International.

it

However, because of the close proximity
Is orobable that the en rnute fraction of

traffic reported by Sectors ' and 8 (the low-:imtItude sectors) Is less than
9r) percent.
It Is beyond the ocope of thisi study to determine' the dihtribution of cer.,er traffIc between en rnoite and loral Operat ions.

*

FSS Traffic Activity
In addiLlon to the small number of VFR operations reported by the

centers, the major fraction of VFR traffic Is recorded by the Flight
Service Stations (FSS)

at lonopah, Ely, Lddar City, and Las Vegas.

FSS maintains a sumary of radio contracts made each month.

Each

The monthly
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TABLE 2.19
AVERAGE DAILY AIR TRAFFIC ACTIVITY

Los Angeles Center

Salt Lake City Center

Sectors

Sectors

7 + 8

33 + 34

45L + 46

45H

125

30

44

180

2

0

4

1

General Aviation (GA)

27

3

16

21

:Military (NI)

32

22

18

24

VFR Operatirns

15

0

14

0

221

55

76

226

Air Carrier (AC)
Air Taxi (AT)

TOTALS

record is divided into two main segments,
subtotals are recorded for Air Carrier (AC)
s

General Aviation (GA)

IFR and VFR.

In each segment,

operations, Air Taxi (AT)

and Military (MI) fliAhts.

Records for

calendar year "1973 were obtained and processed to obtain average daily rates
in eazh category.

These data are presented in Table 2.20.

The resulting

average rates are rounded to the nearest whole number of operations.

As in the case of ARTCC-traffic,

the traffic reported by each FSS

should not be simply added because some fraction of this traffic is en
route.

FSS controllers estimate that approximately 50-percent of FSS

reported traffic is en route and 50 percent is

local.

Figure 2.21 illustrates the approximate geographic area surrounding
each FSS in which a pilot would establish contact with the FSS.
addition to the FSS frequencies,

2-!00

In

remote communications are made possible

TABLE 2.20
AVERAGE DAILY FSS AIR TRAFFIC ACTIVITY
Tonopah
FSS

Ely FSS

Las Vegas FSS

Cedar City
FSS

IFR-AC

<I

2

<1

2

IFR-AT

<1

<1

<1

<4

IFR-GA

2

<1

1

2

IFR-MI

1

<1

3

1

4

3

5

5.

VFR-AC
VFR-AT

0
6

2
3

0
33

5
5

VFR-GA

50

16

107

47

VFR-MI

3

<1

3

3

VFR Subtotal

59

21

143

59

IFR-VFR Total

63

24

148

64

26

163

70

IFR Subtotal

Corrected IFR""R Total + 10%

69

---

.

Correction for unrecorded activities.
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via voice channels on VOR frequencies.

The Tonopah FSS can comnunicate

via the following VORs
Tonopah

(TPN)

Mina

(MVA)

Beatty

(BTY)

Coaldale

(OAL)

Bishop

(BIH)

The Las Vegas FSS employs communications at the following VOR3.
Las Vegas

(LAS)

Boulder City

(BLD)

Monmon Mesa

(IMM)

Ely FSS connunicates on its assigned frequencies, via the Ely VOR and
via a single frequency outlet at the site of the now decomissioned
Currant VOR.

Cedar City FSS uses the following VOR communication sites:
Cedar City

(CDC)

Milford
Wilson Creek

(MLF)
(ILC)

Since comnuncations are not required between VFR aircraft and an
FSS, it

is reasonable to expect that not all aircraft do establish

contact with an FSS. As a result, the above daily averages are low.
Thi correction factor is by necessity an istimate. Controller, FSS
personnel, and pilots who are familiar with the behavior of pilots in
Southern Nevada, have estimated a correction factor of from .5%to +25%.
When the weather is iticlement, a larger fraction of pilots contact the
FSS than in good weather.
factor is 10 percent.

We have assumed that the annual correction

The resulting estimAted totals are presented as

"Corrected IFR-VFR Totals" in Table 2.20.
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On the basis of estimates made by FSS personnel, the average
trhJffic. reported b7 th•e Tonopah FSS is distributed as follows:

"*

Daily East-West traffic folloving V-244 generally 10 aircraft
(San Francisco Bay area to and from Nevada and Colorado)

"*

Daily North-South traffic followiug V-105 generally 55 aircraft (Las Vegas and Los Angeles to and from Reno and Salt
Lake City)

"*

Daily off airway traffic (e.g., Ely to Tonopah) four aircraft

"*

Average daily total:

69 aircraft

Included in the above daily average total aircraft count are
approximately eight or nine search and rescue missions per year within
Each mission involves from three to 16 aircraft,

100 n mi of Tonopah.

and the duration of the search can be extended--searches in excess of
20 days duration are not uncommon.

I

Airport Traffic Activity
Accurate records of airport traffic activity are maintained at air-

ports which are served by ATC towers.
are generally not recorded.

Activities at uncontrolled airports

However where FSS are located on an airport,

records of airport activity are maintained.

Table 2.21 presents average

daily aircraft movemwnts at the airports in the general area of interest.
TABLI-2.21.
AVERAGE DAILY AIRCRAFT MOVEMENTS
McCarran International

668

North Las Vegas

413

Mellis AFB

384

Indian Springs AAFB
Tonopah

Ely
TOTAL AVERAGE DAILY MOVEMENTS
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36
13

20
1534

0

Agriculture and Ranching Air Traffic Operations
Avititon plays a significant role in the agricultural and ranching

,pperatLons of the Southern portions of the Great Basin.
aerial application (e.g.,

In addition to

crop sprays), Table 2.22 indicates how

frequently airplanes are used in the pursuit of ranching.

TABLE 2.22
*t

FREQUENCY OF RANCHING AVIATION OPERATIONS

Description
Stock Buyer Transportatior.

Flight Frequency
(ir.

season)

2 per day

Herd Inspection ard Survey (in

season)

2 per day

Rancher Transportation - Local

4 per day

Rustling Control (eight per year)
Total average daily ranching operations

8

Excluding aerial application which, as the Ely FBO reported, last for
only one week each year.
The season extends from about November through July or August, depending
on conditions.

These data ace estimates m.ade-by ranchers, FBOs and FSS personn-el.
While the number of f~ights per day is very small compared to IFR and
VFR operations,

this air traffic activity should not be disregarded,

because of its importance to Nevadan ranching enterprises.
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Existing Air Quality.
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Table 2.23 presents the annual totals of air

pollutant emissions compl~ed by the Nevada State Commission of Invironmental Protection for the selected counties of Clark, Nye, Lincoln, and
Churchill10 (see Fig. 2.13, p. 2-61).

Five categories of pollutant emis-

sions are typically inventoried for a variety of sources; only totals for
all sources and the contributions from aircraft are shown in the table.
For particulate and SO2 emissions in Clirk, Nye and Lincoln counties
In

only small contributions from aircraft to the totals are indicated.

Churchill County it appears that aircraft must account for a significant
fraction of the totals for these two pollutants.
county and contains Fallon N&A

Churchill is a rural

which accounts for the dominance of aircraft

contributions.
Emission data were available only for Clark County on hydrocarbon (MC),
carbon monoxide (CO)

j

and nitrogen dioxide (N02).

These data also indicate

that aircraft emissions are a minor contributor to the totals for these
pollutants.

The existing air quality which may be taken to reflect these pollutant emissions is summarized in the data presented in Table 2.24.

Only

data from a few of the air quality monitoring sites were selected (on
the basis of interest to COR impact assessment) for presentation in
Table 2.24.

Primary and secondary standards for air quality are also

presented for comparison.
(GS/m)
2

All entries are in microgram per cubic meter

The data show that in the Las Vegas region Sites 01 (city center)
and 06 (Nellis AFB) are within the primary standard for particulates concentrations.

The airport at McCarran and the Las Vegas Fire Department

concentrations of particulates slightly exceed the standards.
5

at Fallon and in Nye County

The sites

show significant exceedance of the standard,

The Nye county site is lockted at a rural gas station In the town of
Gab's and may not be representative due to the nature of the service
station act'vity.
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wihile tly, which may be more typical of the G;reat Basin towns,
within the standard for particulates.
for

SO

*2

is well

Ely is also well under the standards

concentrations.

With regard to the set of pollutants, oxidant, CO,

and

NO2

,

data

were available only for the Los Vegas site, considering only the set of
sites shown in Table 2.24.
oxidant standards while

Data from this site shows exceedance of the

CO

and

NO2

be below their respective standards.

concentrations are indicated to
The emissions data from Table 2.23

suggest that the Las Vegas concentrations of oxidant,
very little

CO , and

NO2

are

affected by aircrafc emissions, and most likely are due to

auto emissions.

HC

and

NO2

are important species in the photochemical

smog reactions which result in oxidant production.
in smog production,

CO , being non-reactive

is probably a good indicator of the relative contribu-

tion of a given source to the consequent air quality.

Archeological Sites.

A preliminary survey of information concerning

known or surveyed archeological sites in or near the Nellis.range and
H/W/D range complexes shows some basis for concern regarding archaeological values.

The Utah State Department of Development Services,

Division of

State History, notes that there are four recorded archeological sites
in the Wendover Bombing and Gunnery Range.

There are undoubtedly numerous

additional sites in these two areas as no professional survey has been
conducted.

The known sites are all open campsites.

Dugway range,

Outside the Wndover/

along the Utah-Nevada border in the vicinity of Caliente,

10 sites are recorded.

Several of these sites are rock shelters or cave

sites.

Forty-two additional sites have been reported by an amateur on the Dugway
Proving'Grounds.
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The Nevada State Museum has furnished information indicating a fair
number of sites in Lincoln, Nye, and Clark counties.

As of 1967 there

were approximately 72 sites in Clark county, 19 in Lincoln County, and
70 in the eastern half of Nye county.
of these southern Nevada sites.

Figure 2.22 shows the locations

There have been several surveys since

1967 but the results of those surveys are not included in the mapped
locations.

I
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Archeological Sites Within the COR/Nellig Range Area
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2.4.2

Natural Environment

Physiography of the Great Basin

2.4.2.1

The COR Area lies wholly within the Creat Basin Section [Hunt,
1967] of the Basin and Range Physiographic Province [Fenneman,

The Great Basia consists typically of north-

2.23 and 2.24).

(Figs.

19311

south trending mountain ranges separated by valleys, many of which are
basins with Intern.l drainage.

Elevations vary from below sea level in

Death Valley to ov:r 13,000 feet on Boundary and Wheeler Peaks in Nevada.
Basin Floors are found at elevations above 6C00 feet,
4000 feet.

but average nearer

There are more than 200 -3untain ranges in the Province,

about 21 of which are fou.id in Utah and 52 in Nevada.

Approximately 60

per cent of the ranges included In Utah and Nevada are within the general
boundaries of COR.

Hunt

[(W67] divided the great Basin into five subdivisions based

on their stricture,

topogiaphy, hydrography and kind of soil and soil

substiate (Fig. 2.23):
1.

The Central Area of elevated basins and ranges (included
in the COR Area).

2.

The Bonneville Basin east of the Central Area (included

in

the COR Area).
3.

The Lahontan Basin west of dhe Central Area (only the
southern part is Inluded in the C0.1 Area).

4.

The Lava and Lake Area at the northwest corner of the
section (in

NW Nevada avd adjacent California and Oregon,

and lies outside the boundaries of the COR Area.
5.

The Southern Area in southern Nevada (in
current airspace restrictions exist).

2-112

the COR Area where

~~ Lka'spyawlN
Lnd

Province

siun,
9

2LO1

'Sb'4

DoI
IDow# ras

Unte

.-

161
.4

Stts

Hn,

97

~~So9.rush

The eastern and northern parts of the Central Area contain linear
mountain ranges of completely deformed Palezoic rocks consisting in large
part of limestone.

To the west,

the rocks are mostly sandstone, salt-

stone, and shale derived from volcanic rocks.

Block faulting of those

folded and faulted rocks produced the basins and ranges.

Many small,

relatively fresh fault scarps from a few inches to 40 feet in height
are found throughout the Great Basin.

In the Bonneville Basin, mountain ranges cover about 25 per cent
of the area, while gravel-filled playas and alluvial fans make up the
remainder.

The ranges are primarily complexly folded and faulted Paleozoic

rocks that were later divided into structural blocks by late Tertiary and
Quarternary block faulting.

Two major lakes and one playa are found within this

the mountain ranges.

Great Salt Lake,

basin:

To the south, volcanic rocks form some of

Utah Lake, and Sevier Lake,

respectively.

The Lahontan Basin is structurally and topographically similar to
the Bonneville -Basin.
playas.

It

The greater part of its area is alluvial fans and

contains some large lakes; such as, Pyramid Lake, Walker Lake,

Lake Winnemucca (now dry) and the playa at Carson Sink at the mouth of
the Humboldt River.
Jurasic formations,

The mountain ranges are fault blocks of Triassic and
and Tertiary volcanic rocks.

The Southern Area is structurally similar to the Central Area but
is lower.

Rocks forming the mountain ranges include:

complex,

folded

and faulted Paleozoic and Precambrian rocks, some small masses of equally
deformed Triassic and Jurassic rocks, granitic intrusions related to the
Sierra Nevada batholith, and a thick series of Tertiary and Quaternary
volcanics.

This period was preceded by folding and thrust faulting of

an original Paleozoic geosyncline in early, middle and late Mesozoic.
Middle and late Cenozoic block faulting later produced sediments deposited
in the basins leaving the Great Basin as it

is today.

In some basins,
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the fill is enormously thick.

Death Valley, for example, is estimated

to contain 8000 feet of fill having been downfaulted nearly two miles
below sea level and then filled with sediment.
The Great Basin is undergoing considerable earth movement (structured deformation) at the present time.

Numerous earthquake epicenters

are found throughout the Great Basin including the COR areas.

There is

a concentration of epicenters along the western and eastern parcs of
Lhe Great gasin, and a fej are distributed across its north and south
borders, althouph few epicenters have been recorded in the interior of
the Basin.

The frequency of recent fault scarps is related to the

frequency of earthquake epicenters.
.

Climate
The Basin and Range Province, as a whole, is the driest In the

United States.

Annual precipitation averages less than 20 inches; and in

about three-quarters of the province (including the Great Basin),

less- than

The entire Great Basin is arid, such that there is a scarcity

10 inches.

of perennial streams (Fig. 2.25) and evaporation rates are high. normally
greater than 100 inches per year.
Wteatlher in the Great Basin is the result of three prevailing circulI.tion platterns [lmoughton,

1969]:

(1)

transitory frontal systems moving

ilan irl rom the I'Pcific and controlled to a certain extent by the jet

strea.m,;

(2) continental cyclones developing over the Great Basin; and

(M) convection ;,%ilCiited wtth esotst'air-from the Gulf of Mexico.

The

l.i~t two oper.itv year-round, while the first is confined to the summer
scason.

It shuiild be noted that an important feature of the climate in

this region Is the existence of a semi-permanent high pressure area.

It

is this feature which primarily accounts for the good flying weather but
it also offers significant potential for air pollution.

Precipitation

comes with great seasonal variation in strength and frequency; thus,

reli-

able precipitation for plant growth and other uses does not occur in the
G~reat Basin.

;I-IlIf
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Range Physiographic Province (Hunt, 1967]
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(0.5 to 4.0 inches per year),
(4 to 6 inches per year).
of cyclones,

and in west-central Nevada and western Utah

The dry area in the south stems from the rarity

while the area to the north occupies rain shadows to the lee

of the high mountains.

Some mountains of the northern Great Basin receive

as much or more than 25 to 50 inches per year.

The sagebrush-steppe range-

lands of the Northern Desert Shrub vegetation normally receive greater than
10 to 12 inches per year.

in the Pleistocene era,
the climate was wet enough,

the Great Basin was not desert but rather, as

supported lakes hundreds of feet deep.

a few remnants of these lakes remain, e.g.,
Lake.

Great Salt Lake and Pyramid

Other lakes are dry playas or only intermittently wet.

bution of Pleistocene Lakes [Snyder,

Only

et al.,

The distri-

19641 is closely correlated

with the contemporary Srlt Desert Shrub Vegetation.

Winters are cold in the northern part of the Great Basin, when most
of the precipitation falls in the form of snow.
part of the Great Basin has mild winuters,

Only the extrez.! snuthern

and standing water is searce

and consists only of a very few natural marshlands fed by fresh water
springs.
Manmade reservoirs add to this and constItute areas characterized by relativelv heavy recreation use.

.!.ijor Biotic C;ommunities

*

fhe num,-roua and diverse, mountain ranes and their respective
,.' lievs have provided for the development of a rather diverse flora and
;.itna, often ,:a..

.AilIey to v
(I)

; but generally,

Southern Desert Shrub,

Shrub,
(;)

1ng with sharp ecotor.es as eJeiv:ut iTn.

(4)

fIrassi.urds,

(8)

the commtinti(.s cran be characterized .I,:

(2) Salt Desert Shrub,

Pinon-.Iuniper Woodland,

:.r.:plete listi%. of the species considered
Birds,

and (9)

Northern Desert
(6)

Forest,

Croplands.

A

in this work is found in

Rej tile.s, Amphibians,

are listed with their respective common names.
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(3)

(5) Mountain Brush,

Ilydrophllous Vegetation,

Appendix i%wh.:re Plants, Mammals,

change or frorl

and Fishes

The vertebrates are listed as to whether they are residents of COK;
and if

it

so, if

includes all or a part of the species'

geographic range.

This partitioning is particularly helpful in assessing the possible
impact on a species,

since the risk increases rapidly as the percentage of

a species' range increases in COR.

a species, such as the white-

overlaps essentially all of COR, it would not be too

footed mouse,

serious since it
America.

If

is

also found over must of the rest of temperate North

On the other hand,

some rYt< to say Chipmunk (subspecies nevaden-

since its entire geogrý hic range is restricted to the Sheep

sis) exists,

Mountains, which are within the bot!

aries of COR.

Plants listed in

Appendix A are limited to those spcies of particular interest to this
ES.

A comprehensive listing would be too volurlnous (approximately 6000

species) to be useful; and also, most species will be impacted only as a
secondary resnnnse to adjustments by other species in the food chain.

1.

Southern Desert Shrub (Fig. 2.26)--These communities are found
at low elevations,

primarily below 4000 feet in the Southern
The following plant species are among those

quarter of Nevada.

which tharacterize these communities:
Bursage,

Creosote bush,

Box thorn, Joshua tree, Mojave yucca,

Blackbush,

Spanish bayonet,

Prickly pear cactus, Desert needlegrass, Big galleta.
species commonly associated with these communities are:

Animal
Merriam

kangaroo rat, Chisel-toothed kangaroo rat, Least pocket mouse, Longtailed pocket mouse, White-footed deer mouse,
mouse,

Southern grasshopper

Kit fox, Desert tortoise, Zebra-taile! lizard, Leopard

Lizard, Side-blotches
lizard, Black-throat'
Gray flychatcher,

lizard, Gopher snake, Sidewinder, Whip-tailed
sparrow, Horned lark, Lcggerhead shrike,

Le -nt's thrasher, sage sparrow, and Raven.

As shown in Fig. 2.2,

only the south range of Nellis is within

the domain of Southern Iesert Shrub.
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Distr~bution of PiLann-.luntpsr Woodland to the Great Basin
and Demarcation of Northern and Salt Desert Shrajb aud
Southern Deasert Shrub

2.

Salt Desert Shrub (Fig. 2.27) -- These plant communties are found
primarily in valley bottoms of central and northern Nevada.
following plant species are common in the communities:

The

White-sage,

Shadscale, Four-wing saltbrush, Bailey's greasewood, Greasewood,
Spiny hopsage, Russian thistle, Indian ricegrass,
and Bud sagebrush.

Common animal species are:

Black sagebrush,

Chisel-toothed kan-

garoo rat, Ord Kangaroo rat, Least pocket mouse, Dark kangaroo
mouse,

White-footed deer mouse. Kit fox, Badger, Bobcat, Coyote,

Desert-horned lizard, Side-blolched lizard, Whip-tailed lizard,
Speckled rattlesnake, Horned lark, Sage thrasher, Brewer's sparrow,
Vesper sparrow, and Mourning dove.
*

3.

Northern Desert Shrub (Fig. 2.28) -- These comnunities are found at
intermediate to high elevations throughout Nevada and Utah.

In

nearly every case, a member of the genus Artemisia is dominant.
Important plant species include:

Big sagebrush, Rubber rabbitbrush,

Green rabbitbrush, Bluebunch vheatgrass, Squirrel tail,
bluegrass.

I

Common animal species are:

and Nevada

Black-tailed jackrabbit,

Cliff .chipmunk, Great Basin pocket mouse, Ord kangaroo rat, Chiseltoothed Kangaroo rat, Western harvest mouse,

White-footed deer

mouse, Northern grasshopper mouse, Coyote, Kit fox, Bobcat, American
prong-horn, Sagebrush lizard, Side-blotched lizard, Cophersnake,
Speckled rattlesnake, Golden eagle, Sage grouse; Horned lark, Raven,
Sage thrasher, and Lark sparrow.

4.

Pinon-Juniper Woodland (Fig. 2.26)--This community is normally
found above the northern desert shrub in a belt- around many-of the
mountain ranges, primarily in central, eastern and south-eastern
portions of Nevada.

The two principal plant species are Pinon

The mapping of Salt Desert Shrub and Northern Desert Shrub is
of very recent high-altitude aerial surveys. Unfortunately,
has been completed only for Nevada as the maps imply.
It is
to assume that these general distributions continue into the
portions of Utah.

the result
this work
reasonable
western
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pine and Utah juniper.

Comuon animal species are:

Audubon cotton-

tail, Ord kangaroo rat, Canyon mouse, White-footed deer mouse,
Pinon mouse, Desert wood rat, Coyote, Bobcat, Mule deer, Western
fence lizard, Side-blotched lizard, Speckled rattlesnake, Mourning
dove, Dusky flycatcher, Mountain Chickadee, Bushtit, Gray vireo,
Black-throated gray warbler, Black-throated sparrow, White-breasted

nuthatch, Bewick's wren, and Poor-will.
5.

Mountain Brush (Fig. 2.26)--These communities are found at elevationz mostly above the Pinon-Juniper Woodland comunities, or
often in close association with them.
are:

The principal plant species

Gambel's oak, Scrub oak, Snowberry, Serviceberry, Antelope

bitterbrush, Desert bitterbrush, Cliffrose, Pinemat manzanita,
Mountain mahoghany,

Buckbrush, Sagebrush species, and Quaking aspen.

Common animal species are similar to those included in the Pinon.juniper Woodland; but as yet, they are not specifically characterized.
6.

Forest (Fig. 2.26, 2.29)--Truly forested sites, other than PironJuniper Woodlands, are rather uncommon within the "Basin and Range
Physiographic Province," but the following plant species do form
small, sometimes dense stands in some ranges:

Bristlecone pine,

Yellow pine, Whitebark pine, White fir, Limber pine, Engleiman
spruce, and Quaking aspen.

Although the animal species associated

with these localized forests are not well established,

they may be

considered rather similar to what would be expected in the Pi~onJuniper Woodland.

Some vertebrates are, however, restricted to

this plant association, suchr as, the birds:

Pygmy nuthatch and

Steller's Jay.
7.

G;rasslands--Grasses are generally present throughout the COR area,
I)ut they are seldom found in pure stands. There are, however, sonme
areas of nearly pure stands of:

Nevada bluegrass, Big galleta,

Needle-and-thread grass, Saltgrass, Great Basin wildrye, Bluebunch
wheatgrass, and Indian ricegrass.
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In addition to the naturally
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occurring stands, almost one million acres have been seeded to wheat
grasses (Agropyron spp.) for grazing purposes and several hundred
thousand acres ar. covered with Cheatgrass, an exotic fire type.
Since these grasslands are ganeratly established locally within
other vegetative types, it is not generally possible to characterize
the animals associated with them.

Generally, the animal species

will be similar to those found in the dominant vegetative type
that the grass is associated with.
8.

Hydrophilous Vegetation--Wherever water surfaces (rivers, lakes,
seepages, etc.) or approaches the surface, the vegetation changes
dramatically from the surrounding environments.

These riparian

environments include all of the meadows, marshlands, stream-side
and lakeside vegetation, as well as plants growing in soils where
the water table is very close to the surface.

Because of the local

nature of these environments, the animals are difficult to characterize generally, although some species can be expected; stich as the
Audubon cottontail, Cactus mouse, Montane meadow mouse, Striped
skunk, Horse, Burro, varied amphibians, Western Gartersnake,
various fishes, various herons and ibises, Common snipe, Yellowthroat, Yellow-headed blackbird, Red-vinged blackbird, and Longbilled.marsh wren.
9.

Croplands (Fig. 2.14)--Ln addition to the biotic communities briefly
characterized,

many of which have been altered by man's activities,

there are numerous established agricultural operations.

These vary

in type, although iiost are related rather closely with tattle industry which uses mostly alfalfa.

Ranches of this type are found

throughout the "Basin nnd Range Physiographic Province"; and in
each case, the fauna and flora present is a matter of what the
rancher will allow to develop.
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Important Species

4

Several species Judged to be of primary importance to this #ssessment have been checklisted.

These include those that require special at-

tention by scientists and federal agencies bec-.use they are oither endangered, threatened, or of economic or recreational value.
their special consideration are many, namely:

The reasons for

(1) ranges are small and

thus the population is restricted, perhaps only a few hundred individuals
of an entire species in some cases; (2) ranges may be small and althougb
populations may be numerically large, the entire range lies within COR;
(3)

irrespective of population numbers or range little is known of the

current status and in some cases information suggests that populationF are
declining; (4) species are sensitive to molestation and may potentially be
in danger of abnormal declines; (5)
tic and scientific value; (6)

species are relict or may have aesthe-

economic or recreational importance; and

(7) various combinations of the above.

The species and why they are con-

It

to be noted that only three of the

speciep checklisted are actually 1

on the endangered species list as

sidered special are as follows.

zomptled by the Department of the Interior and published in the Federal
Registers
Mam•a 1l
restricted range

1.

Iut4,zfiazi umbrlinu

2.

Thomomyc wdmrinw': nanurv (Botta Pocket Gopher) - restricted range

3.

Throyu wanrinuo phiclL'euo (Bor ta Pocket Gopher) - restricted range

4.

MA.rodipodopB megacephalus albivntcr (Dark Kangaroo Mouse)

nevadencis (SAy Chipmunk)

-

-

restricted range
5.

M%,rolipoJopa megacephalus oabulonnn (lbark Kangaroo Mouse)
restricted range
pat liU a rufieollario (Pallid Kangaroo Mouse)
l!!erodir'tope

6.

-

rtestricted ran3e
7.

tfhcrodipodope paltidus pur'ua (Pallid Kangaroo Mouse) - restricted
range

8.
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W!crotuo

mantanuo fucoeus (Hontane Meadow Mouse) - restricted range

4

Birds

1.

Mycteria wnericana (Wood Ibis) - population status is undetermined

2.

PZegadis chihi (White-faced Ibis) - population status is unde:ermined

3.

OZor buccinator (' ."eter Swan) - restricted range

4.

Buteo regalia (FurrL,.nous Hawk) - population status is undetermined

5.

Aquila chrysaetos canadensis (Golden Eagle) - public interest

6.

Haliaestus teucocephalus (Bald Eagle) - public interest and the
population is threatened

7.

Pandion haZiaetus (Osprey) - public interest and the population

N-

status is undetermined
8.

FaZco mexicwzus (Prairie Falcon) - population status is undetermined
and threatened (in part)

9.

Falco peregrinus anatum

(Peregrine Falcon) - population status is

undetermined and threatened
10.

Charadius alexandrinus nivosuse (Snowy Plover)

-

population status

is undetermined
II.

Numenius ceericanus (Long-billed Curlew) - population status is

12.

undetermined
Speotyto cuniczdaria hypogaea (Burrowing Owl) - population status
is undetermined
Fishes

1.

-Giarobusta jordani

(White River Gila) - population is threatened

and with a restricted range
2.

Moapa coriacea (Moapa Dace) - population is threatened and with a

3.

Lepidomeda albivallis (White River Spinedace)

restricted range
-

population status

is undetermined
Endangered species, 16 U.S.C.. 668aa, Appendix D.
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4.

Lepid•cieda attivetis (Pahranagat Spinedace)

5.

Cr;eni•,hthys baileyi (White River Springfish)

restricted range

-

restricted range

with local endemic populations
6.

Cr'c'nidthiyao nevadae (Railroad Valley Springfish) - restricted range
Hooved Mammals
(Mule Deer) - game species

1.

Dwna hemionue hernio.iu

2.

Antilocapra aneri anla wneriana (American Pronghorn)

-

game species

with a restricted range and appreciable public Interest
3.

Ovie oaadenoi, nesmoi (Desert Bighorn Sheep)-

game species with

a restricted range
4.

Cervue canadenwis (Wapiti or Elk) - introduced species with a
restricted range

5.

Cows - economic importance

6.
7.

Horses and Burros - high-level of public interest
Domestic sheep - a few lambs graze parts of COR seasonally

I!

Plants
1.

Artemisia pyggmaea (Pygmy Sagebrush) - population status is undetermined

2.

Pt•,',

longaeva (Bristlecone fine) - specier with a restricted range

and a high level of public and scientific interest
The percentage of total geographic range that lies within COR-boundaries for the 35 checklisted species is provided in Table 2.25.

Itis

particularly important to identify those species with part of their range
in target areas of live ordnance use.
Areas of ordnance use within the COR/Nellis range are located
within areas R-4806 (South Range),

R-4807A, B, C and 1-4809.

Within

1-4806, ordnance deliveries are restricted to targets located within
the bounds of dry lakes (see "Existing Ordnance Expenditure Activities,"
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TABLE 2.25
RANGE AND STATUS OF IMPORTANT SPECIES

Species
Say Chipmunk
Botta Pocket Gopher (T. u. nanus)
Botta Pocket Gopher (T. u. phelleocus)
Dark Kangaroo Mouse (M. m. aZbiventer)
Dark Kangaroo Mouse (M. m. sabulonis8)
Pallid Kangaroo House (M. p. ruficollaris)
Pallid Kangaroo Mouse (M. p. purus)

Montane Meadow Mouse

Percentage of
Total Range
Within COR
100a

100a
00a
00a
750
9 5a
100

100

Status
R
R
R
R
R
R
R

B,
B,
B,
B,
B,
B,
B,

B, R

Wood Ibis
White-faced Ibis
Furriginous Hawk
Golden Eagle
Bald Eagle
Osprey
Prairie Falcon
Peregrine Falcon
Snowy Plover
Long-billed Curlew
Burrowing Owl
White River Gila
Moapa
River Spi-aedace
White Dace

unknown
trace
trace
trace
unknown
trace
trace
trace
trace
trace
trace
100a
100a
50C

M
B, M
unknown
B, R, M
M
M
B, R, M
R, M,
R, M
M
B, R
B, R
B, R

Pahranagat Spinedace
White River Springfish
Railroad Valley Springfish
Mule Deer
American Pronghorn
•eserr Bighorn Sheep
0omestic CUw
4ild Horses
%'ildBurro

100
90q
50
trace
trace
10-15
trace
unknown

B,
B,
B.
B,
B,
B,

unknown
trace
5-10
5-10

B, R

)omestic Sheep
?ygmy Sagebrush
Bris'lecone Pine

Species whose range is demonstrated by maps (FIgs.

R
R
R
R, M
R
R

B, R

R
R

2.29 through 2.35).

*Indicates percentage of their total known geographic. range that is within
• = those species that remain within the COR/Nellis
the COR/Nellis Range.
B * those species that breed within the COR/Nellis
around;
Range all year
Range; M - those species or populations that pass through or remain in the
COR/Nellis Range part of the year, generally spring, fall or winter.
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Distributions of the White River Spinedace. White River
Colorado Gila*, Pahranagat Spinedace, and Moapa Dace*
Within COR/NIellis

Endangered species, 16 U.S. Code 668 aAppendix D
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Potential kange of Pygmy Sagebrush Vithin COR Area

Vithin the area delineated Pygmy Sagebrush wili be found
primarily in the valleys. Detailed sapping of actual locations
of Pygmy Sageorush has not boon completed.

page 2.21)shoin by dotted lines on the following maps.

It should be

generally noted that most species ranges do not extend into the dry lake
Legions with the exception of the Desert Bighorn Sheep (Fig. 2.36).
Within range areas R-4807A, B, and C and R-4809 there are numerous target
sites, most of which are shown in Fig.

2.5 depicting existing target

sites, and Fig. 2.9, depicting proposed th.eat simulator sites for the
North Range which may have associated live ordnance target sites.
Several of the species ranges depicted in the following sets of maps
overlap target sites in R-4807A, d, and C and R-4809.
Two species are not in Table 2.25; but still merit special consideration,

The Elk is of economic and recreation interest because it will net

revenue and public attention from hunting activities.

There was an under-

lying concern with this species because their population in Nevada lies
both to the north and south of COR, being found on Charlesto- ?iountain
(Spring Range) south of COP (where they have been introduced) and the
Shell Creek Mountain% north of COR.

Aircraft activity associated with

flights between H/W/0 and COR/Nellis may fly over the Shell Creek Range.
Also, there is a possibillLy of COR ground activity associated with the
Angel's Peak (Spring Range) communications site and COR flight activities
nPar the Spring Range.

These factors, combined with i high level of pub-

lic interest, especially where the success of an introduced species is
concerned,

and the lack of detailed knowledge on Elk responses to aircraft

noises, should justify their inclusion in the list oi important species.
The second species to merit consideration is the Trumpeter Swan,
which at one time was placed on the threatened species list.

They have

been transported to other parts of their range to encourage survival of
the species.

Ruby Lakes (see Fig. 2.18) was one-such place.

Since essen-

tially nothing is known about the effect of sonic disturbances or heavy
air traffic on this species, selection of routes that would avoid them is
desirable until data are available on this question.
As seen in Table 2.25, some species only havr a trace of their
total geographic range within COR.

This, however, does not indicate that
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An example is the

peregrine falcon whose numbers have been reduced by 90 percent within the
United States and is virtually extinct In the Kastern US, now existing
only in local pockets in the Western US.

Notwithstanding the fact that

they occur only sporadically in CDR, each indivdual of the now-remaining
population is of critical importance.

Especially Important are areas of

potential breeding locations such as the Pahranagat Valley (see Fig. 2.14);
these areas should be given special consideration.
At least three species of fish (Hoapa Dace, Pahranagat Spinedace,
White River Colorado Gila) have their entire range within the CORINellis
Range and occur along only a few miles of stream in isolated ponds
(Fig. 2.30).

Such small populations are particularly se"sitive to dis-

turbance or interference.

In part they have been reduced to such low

levels because of interference by man by altering their habitats or
introducing competitors.
Birds of prey are given special treatment here for at leent three
reasons:
(2)

(1) the fact that some tend to be sensitive to disturbance,

they are top carnivores and are thus extremely important to ecosystems,

and (3)

they have seriously declined in many regional areas throughout

the US because of the impact of a combination of environmental
perturbations.
In general terms, the Pahranagat Valley (see Fig. 2.14) is considered
to be one of the "key" w!ntering areas of buteo hawks In southern Nevada
(Robert Oakleaf, Nevada Fish and Game, pers. co-m;). However, there are
no values available as to the numbers of individuals this involves.
More quantitative data should be available by spring 1974.

Along with

the wintering buteos, "smell numbers" of bald eagles also winter in
Pahranagat and the White River valleys (both within COleINllis) and the
Overton Area.
bald eagle.s
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Actual numerical values are not available currently on
In general, raptors may be considered to winter in areas

.

.

where high concentrations of prey populations exist; also of considerable
importance are localized water sources.

Because of the widespread nature

of rabbits, a prime food item for large hawks and eagles, raptors tight
be expected to be thinly spread over broad areas of COR during the vinter.

Breeding populations are also pcorl7 known with COR.
suspect, however,

One might

that the breeding densities would be more or less

restricted to cliff lines along mountain escarpments or areas of trees.
The Shell Cieek Range (between H/W/D and COR/Nellis) has some itdication
of containing rather substanial populations of golden eagles and prairie
falcons.

Generally, golden eagles and prairie falcons appear to be most

highly concentrated in northern Nevada and diminish southward.

About

88 nests of breeding golden eagles were located in Elko County in i972
(Page and Seibert,

1973] and it must be considered that

markedly less for Lincoln, Nye,

dnsity
;e
is

and Clark counties.

Those areas of cliff front that overlook wate: sources are
considered important if

for no other reason than the potential they

provide should peregrir.%falcons regain their former numbers.

The areas

witAin COR/Nellis that meet these criteria are White River Valley,
Pahranagat Valley and the Caliente-Panaca Area.

It

is important to remember tht those species determined by the

Secretary of Interiqr to be threatened with extinction, and as periodically amended in the Federal Register, are given full benefits by
Federal law as provided for by the Endangered Species Conservation Acts of
1969 (16 USC 668aa) and 1966 (80 Stat.

926).

Additionally Federal pro-

"teetion is afforded those birds migrating through COR as amended by
(16 USC 703-711).
Bald Eagle Act,

Eagles, of both species, are protected through the

as amended (16 USC 668-668d).

Wild horses dnd burros

are afforded full federal protection against any form of exploitation or

2-139

-

harrassment as provided by Public Law 92-195.

COR implementation plans will

take full cognizance of the requirements to proLect endangered species.

Game Animals
Mule Deer.

Numbers of mule deer (based on hunter records (Popey , 19721)

vary a great dt~al throughout the COR Arei both annually and geographically
(Fig. 2.36).

Although most of the 8,400 animals 2stimated for the COR

Range are found in the northern and northeastern regions,

relatively large

numbers are found on the USAEC Nevada Test Site, possibly because they
are protected from huntcr pressure.

Deer herds are found almost entirely

iiithe finon-Juniper Woodland or the forests and mountain shrubs associated
with them (Fig.
food,

2.36).

This h.abitat provides both the required cover and

since deer are browsers rather than grazers.

In this regard,

deer

can be expected wherever vir.on-Junlper Woodland occurs, slthough their
poptulatioi' sizes vary appreciably.

Desert Bighorn Sheep.
extreme southern Nevada,

Desert Bighorn Sheep are relatively common in

often south of tit: COR Range,

although .onut 732

of an estimated 1,025 sre within YOR itself (F!g.

2.36ý.
T.se portiout of
the range for Bighorn Sheep shown in Fig. 2.36 as covering much of the
northerly vortion of the couth range hiticates that same. sheep tray be.
found in cne of the dry lake regions (dotted lines in Fig. 2.36) also used
as an air-to-ground range.
It .hould be noted that Bighorn sheep will
probably be found here only when in tranrit from one grazing a-ea to
another.
Their normal habitat is to stay pretty mu;i: in the muuntainoub
terrain except to com2 down on to the alluvial plains to graze.

American Pronghorn.
in northern Nevada,
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Although there is a sineable pronghorn population

only limited numbers are faund in the southern portion
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A summ~ary of pronghorn in and near COR reveals that there

are approximately 380 animals, most of which are found in the northern porAs far as target areas are concerned, Ameri-

tion of the COR/Nellis Range.

can Pronghorn are found only in the North Range (R4809).
Elk.

Elk are found in the Charleston Peak area southwest of COR,

where 150 animals are reported.
and are Intensively managed.

They have been introduced into the area

The Shell Creek range, situated between the

Nellis Range and the H/W/D ranges also contain elk populations.

Small Came.

Rabbits form An Important source of recreation and judg-

ing fron the numbers of hunters involved are important to the monetary
gain produced In the state by hunting.
in Nevada in 1972.

Over 7,300 hunters sought rabbits

In Clark County 760 hunters took 1,355 rabbitp; in

Lincoln County 737 hunters took 3,128 rabbits and in Nye County 363 hunters
took 1,193 rabbits. Based on the nature of the terrain within these three
counties together with the distribution of good rabbit habitat, it may be
safe to assume that perhaps one-fourth of the hunt.s occurred within COR.
If tcais is so, then as many as 465 hunters could have hunted there taking
as nany as 1,414 aaimals.
Came Birds.

A considerable and significant recreational and monetary

resource exists in -hunting game birds.
<iuJ 1: a-, quail and doves, and waterfowl.

These are broken into upland game,
There are no reliable estimates

of the Lotal numbers of animals involved in the region affected by COR
opt-rac ions.

Therefore, about the only indicators that can be used are

data on hunter usage and take of animals by counties.

Some broad

extrapolations may perhaps be inferred from some of these data.

Regions

of concern to this topic will encompass parts of Lincoln, Clark and Nye
counties, and although aircraft will overfly other regions, major
co'nsileration will only be given to areas of low-flying aircraft as they
approach or are over target areas.

Upland Game.

In 1972 Sage Grouse were hunted by 509 hunters in Nye

County where 754 birds were taken.

Presumably most of the hunting took

place in the northern half of Nye County and perhaps most of it
of COR itself.

In 1972,

outside

61 hunters took five Blue Grouse in Nye County.

Since this is a montane forest species, they were probably taken outside
of COR range boundaries but possibly within potential corridors to COR.

Chukars were heavily hunted in 1972.

_iark County had 33 hunters

take 761 birds; Lincoln County had 62 hunters take 228 birds; and Nye
County had 227 hunters take 424 birds.

Along with Chukars, Gambel's

Quail was also heavily hunted with 1,083 hunters taking 4,948 birds in
Clark County, 598 hunters took 1,792 birds in Lincoln County and 308
hunters took 499birds in Nye County.

Just how many hunters were within

COR or potential corridors leading into COR cannot be assessed, but
certainly, since Chukars and Quail are arid land birds,

the pressure to

hunt them in the arid lands making up COR can only increase as the human
population in that region increases.

Pheasant was not an important game species in this area since only
323 hunters took 140 birds in Clark County.

This species occupies

primarily agricultural areas and, therefore, is most likely to be outside
of COR except in places like the Pahranagat Valley.
game species of significance is the Mourning Dove.

The other upland
Clark, Lincoln, and

Nye Counties combined had a total of 4,043 hunters in the field, and
56,542 birds were taken.

Although no values are available for numbers of hunters within
proposed COR/Nellis Range, a safe estimate might be about one-fourth
when one considers the type of birds hunted and nature of their habitats.
Considering only Chukar,

Gambel's Quail and Mourning Doves,

perhaps as

many as 1,588 hunters were in the field within the COR area taking
16,298 birds.

This must be considered speculative, but if

this value is
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reasonable estimate, then this represents a considerable recreation and

economic resource.
Waterfowl.

Major areas of waterfowl hunting within COR/Nellis

Range or the immediately surrounding area are the Kirch and Key Pittman
Wildlife hanagement Areas.

During 1972, about 3,096 ducks, 16 geese, and

63 Coots were taken from these two localities.

About 1,500 hunters were

involved in these activities.
*

Migrating Species
An important feature of many species is their migratory habit.

The

biology of migration is a complex behavior with a long evolutionary history,
resulting in the present behavior essential for species survival.

Animals

winter in certain areas because they afford protection, food supplies,
etc.

The areas that are used by migrating species are.optimum in the

limiting factors, while the areas not frequently used usually lack some
of the critically important factors.

That is to say, that although unused

other areas "look good" to the human eye, they probably are not, or they
would be occupied by animals now.

If migratory animals are artificially

or unnaturally restricted from migrating, serious biological consequences
could result, such as greater predator exposure, greater food stress, etc.
It should also be mentioned that some of the migratory routes used by
animals are "traditions" that have become part of the animals' biology
through hundreds of generations.

Many times,

these traditional behaviors-

may not be altered and still retain substantiai survival. Important migrating species in the COR region are discussed in the next few paragraphs.
Species that are potentially in a position to be affected are Desert
Bighorn Sheep, Mule Deer, and about 66 percent of the birds that occur
within the COR/Nellis Range which migrate and can be placed in the following
groupings:

Five species of divers, eight species of heron-like birds;

18 species of waterfowl; six species of raptortal birds; six species of
marsh birds; JO species of shore birds; 16 species of sub-song birds; and
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80 species of song birds.

This picture is not precisely accurate, however,

because in a species like the mallard, which is considered resident,

there

are populations from northern climes that move into Nevada in the winter
to augment the numbers of birds that remain there year around.
the species can be found year-round, it

Because

may be considered a resident,

although the individuals that make up the summer population may be from
a totally different population than those that comprise the winter
population.

Staging grounds are important to a bird's preparation for migration.
It

is here where they acquire sufficient food to accumulate the necessary

energy reserves to make a successful migration.

Of special concern are

well-established areas of waterfowl wintering and migration that are in
areas of high use potential within COR; namely, Pahranagat National Wildlife Refuge, Kirch Wildlife Management Area and Key Pittman Wildlife\
Management Area.

*

In 1971-1972 and 1972-1973, between August and May,
41,787 and 30,309 migrating ducks,
National Wildlife Refuge.

swans,

there were

geese and coots at Pahranagat

During the 1972-1973 migration season,

67,002

individuals visited Kirch Wildlife Managemcnt Area while 34,443 were
recorded at Key Pittman Wildlife 'Ranagement Area; thus,

there was a total

1972-1973 usage of about 131,753 individual waterfowl birds of 19+ species:
Mallard
Gadwa1 1

Canvasback
-Scaup

Pintall

Goldeneye

Green-wing Teal

Bufflehead

Cinnamon Teal

Ruddy Duck

Widgeon

Canada

Shoveler

Snow Goose

Wood Duck

Whistling Swan

Redhead

Coot

;ooRe

Ringneck

These areas are depicted in Fig. 2,14.
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Peak months of migration at Pahranagat National Wildlife Region
were December and .January, while at Kirch' and Key Pittman Wildlife Management Areas they were October and November (Borngraver, Halini and
Tsukamoto, 1973J.
Data are not available on the precise numbers of Mule Deer and
Desert Bighorn Sheep migrating in areas of possible Impact of low-flying
aircraft, but it

is probably between 7,000 and 14,000 based on deer har-

vest data from the Nevada Fish and Game Depaetment.

Only the migratory

routes could be assessed, and these are not at all clear (Fig. 2.36).
Additional assessments of the possible impacts of low-level flights on
migration will probably be required if, as COR develops, the characteristics of future paths differ from those of the present activity in these
areas.
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RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS ANI) POLICIKS
The proposed CUR will interact with the activities of several other
agencies, and in several cases may require procedural decision-making
processes on the part of these agencies'.

The rule-making process of the

FAA in regard to COR airspace proposals is a good example.

Similarly,

land withdrawals from Bureau of Land Management lands may be sought.
Then there is the general category of regional and municipal planning
continually in process.

Finally, consideration must be paid to State

and Federal mandates regarding air quality and the like.

In this section,

likely areas of COR interactions are discussed from the perspective of
the plans and policies pursued by various entities.

3-

3-1

3,1

PLANS AND POLICIES OF THE BUREAU OF LAND MANAGEMENT AND US FOREST
SERVICE
in undertaking COR activities, the Air Force must locate various

land-based facilities and installations on the lands in the range areas.
Where these facilities are outside of the land already withdrawn by the
Department of Defense, it will be necessary for the Air Force to obtain
either a withdrawal of land for the specific purpose for which It will
be utilized, or to obtain an easement which will allow the use required
by the Air Force--to travel, for example,

to a given threat simulator

site--or a permit which will allow temporary use of the given site.
The simplest form of site use involves a temporary agreement between
the authorized officer of another agency and, for example, the State
Director of the Bureau of Land Menagement.

The agreements are for clearly

temporary use, other than for a permanent installation or use.

It is not

clear how long a use may be permitted before some other procedure may be
And presumably the use will not involve significant disruption

required.

of the environment, otherwise a formal environmental impact statement
might be requested for the site. There is no definite procedure that m|,!;t
be followed.
The granting of an easement,

as for construction of a road or

Installation of communications equipment,

requires far mote formal proce-

dures in view of the relatively permanent potential effects on other
po ties.

For roaas,

location ol
must be

for example,

right-of-way.

obt.tlned.

there must be submitted a map showing

If there are mining claims, easements-

The agency must negotiate location, use, maintenance,

environmental concerns, and all other appropriate matters.
R,. ::., experience indicates that the Bureau of land Mianagement

is

ext.remely ,-n.sitlve to the multiple uses that may be made of 11ind that
-.ay have bteen deemed relatively worthless but a few years ago
"-vide.nce
for thiq ir found in documents dealing with a Special Land Use, application
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submitted by Hill Air Force Base for 160 acres in Western Utah, demonstrating
Lhe care with which the BLM examines such applications.

Included in

the documents are analyses of effect- on the immediate environment,

visual

and views of local residentb, particularly owners of ranches in

effects,
the area.

Carefully drawn stipulations are included in the proposed

ultimate agreement.

Moreover, it

is clear that the attitude of the BLM

might have been considerably different had there been an expectation
that the use might extend beyond a single year.

In view of the multiple use of the BIM lands and the already existing
rights and investments of others in those lands,

the Air Force will under-

take to ascertain the impact of its proposed land uses on the physical
resources and individuals and communities in the area.
B1l1

Multiple use of

lands involving the Air Force as one of the users is not uncommon.

A good example is the existing shared use of the Wild Horse Management
Area on'the Nellis range which is formally circumscribed in letters of
agreqment between the Air Force and the Department of Interior.

These

agreements carefully delineate mutually agreed to constraints which
allow both agencies to fulfill their responsibilities.

A small portion of the Humboldt' National Forest in the Quinn
Canyon Range underlies the proposed boundaries of COR North.

Any require-

ment for a land withdrawal of a small parcel of this forest preserve for
COR use--say,

for a microwave repeater site--will be handled by the

Bureau of Land Management (BLM)
lands.

as are miningiclaims on national forest

Thus the procedures and policies purdued by the BLM as described

previously would also apply.

However,

responsibility for timber resources.

the US Forest Service doets have
The Bristlecone Pine is a species

of significant scientific interest, and it

is US Forest Service policy
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Iltit lJving trees and dead wood from depredation and scavenging.

pr,,t.t

g,,

r

Ar,ý.as of concern In this respect may arise when de-ailed plans are formulated
to link H/W/D with COR/Nellis with a microwave system.

Location of microwave

repeaters in US Forest lands will be carefully considered.

3.2

NEVADA STATE RECREATION PLANS AND POLICIES
The Department of Conservation and Natural Resources of the State

of Nevada in the sid-1960s concluded that the State's urban and non-urban
recreational facilities were "pathetically Inadequate to meet public
needs.", 1 2

The Department recommended an expansion, modification, and

intensification of all recreation programs by all relevant federal, state,
It

and local agencies.

further urged stepped--up spending to acquire land

and water resources having outstanding recreation potential.

The Depart-

ment predicted that whatever happened with regard to industrial or
agricultural development in Nevada,

"The economy of Nevada is expected

to remain centered on the tourist industry."
development,

it

With respect to industrial

argued that one of the chief attractions that Nevada

offered was "uncrowded living."
like Nevada because there is

Industrialists, the Department asserted,

space to live and play.

In 1965, the State projected recreation attendance for various
regions of Nevada.

It

projected an attendance by 1980 of 2.55 million

lor the North Central and East region in which most of Lincoln County
is

located.

visitors.

This may be compared with a 1965 attendance of 1.12 million
Sixty percent of all visitor trips come from California, but

only 3.6, 2.2, ....

1.3 percent of all trips originate in the adjoining

states of Utah, uregon,

and Arizona.

Thus,

the recreation industrv is

very much tied to the economy of California.

One COk communication site is located atop Highland Peak (near Panaca)
However, this
which has a significant population of Bristlecone pines.
area is not part of a US Forest preserve.
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The State has continued its effort toward developing a plan for
outdoor recreation.

In 1971,

the Department published a statewide

comprehensive outdoor recreation plan in which it again recommended
an aggressive program of land acquisition or land protection and preservation of the limited water resources.

13

It

especially urged a

substantial increase of funding at all levels of govermnent for acquisition, protection,

and operating purpc3es.

Part of the goal in assessing
is

to preserve open space which is

:zecreation potential in the State
efined as "land or water surface

open to the sky" and encompasses lznd used for livestock range, agriculture,

parks, recreation,

vistas and views, wildlife conservation,

transportation routes, or places of landing.

An Ad Hoc Committee on

Environmental Quality reported on Nevada's heritage in 1970 to the effect
that "many of these lands should be preserved as open spaces, for, in
the total environment,

the role of open space is

between development and non-development,
is

to provide breathing space,

to provide a balance

The function of open space

recreational outlets, green areas, and

retreats of natural beauty and scenic value."

The State has identified numerous potential recreation sites in
the various regions of the State.

In the northern part of Lincoln

County, within the COR EW Range area, 24 such locations have been identified, ranging from 7600 acres of the Fortification Range in the far north
of the County to 10 acres at Bristol-Wells.
under-the management o6f.lh,

All but one of the sites are

Lureau of Land Management.

sites would be classified ,.

Nearly all of these

natural environment areas, or outstanding

natural areas, while a few would be classified as historic and cultural
sites.

The

primary objective of natural environment areas is to allow

the visitor to enjoy the rcqrurce "as is," in its natural setting.
Outstanding natural areas
wonder,

ire those that are remarkable for their "natural

high scenic splendor, or features of scientific importance."
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In addition to Identifylig such sites, the State has recommended

'

acquisition of nine areas as high priority matters for outdoor recreation.
Th,ese inclde Sheldon Game Range, and Sheldon Antelope Refuge, which
are outside the COR region, and portions of Highland Peak, Delamat
Mountains, Wilson Creek Range, and Gleason Canyon, all vithin or near
the Caliente portion of the COR/Nellis range.
-While It is clear that COR overflights at high elevations would
probably not'significantly disturb activities in these recreation areas,
flights at lower levels might have an effect on the quality of the
experience in the "open space" of Eastern Nevada.

Since tourism and

recreation are likely to remain high priority matters for economic
development in Eastern Nevada, care vill be exercised to ensure that
the area remains attractlvd to tourists and recreatfonists.
3.3

PLANS FOR PROPOSED WILDERNESS
The existing Nellis Test Range presently makes use of the western

half of the Desert Game Refuge, lying Just northwest of Las Vegas.
Extenmlvp bnmblr.g and gunn.ry is carried on there, often Involving
live ordnance.

These activities are to be continued on that portion

of the test range at about the same or slightly higher intensity under
the proposed COR.
The Desert Game Refuge is administered by the Fish and Wildlife
Service of the United States Department of Irterfor.

The Desert Game

Refuge has been proposed for Inclusionn in the National wilderness sistem
pursuant to the National Wilderness Act of 1964.

An environmental impact

statement (EIS) has been filed concerning this proposed action and its
processing is near completion.

However, no legislative bill has yet

been drafted.
The prt-rrn of the Desert Came 'e,;:gc propoced f-r ieel %ion as
a wilderness conmpriaes most all of t.'
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eastern half not now l/tng in

the test range boundaries (with small adjustments in recognition of
Iral

developed areas in peripheral portions of the Refuge) plus the

hsigher ejLevatioos within the test range portion of the Reruge.

Resolu-

tion of this proposed wilderness designation has been negotiated with
Air Force interests.

Although the wilderness designa" ion does not detract from the
urIsitsal prPu

a6 A

.Joa6 provide for other purposes

,ierefpuc,

such as a place of solitude where -

is Lonsidered a visitor.

the present memorandum of understar..•..ng
Department of Interior regarding th

However,

between the Air Force and the

Desert Game Refuge provides for

cortrols on Air Force ground activities that should render such activities
compatible with a possible wilderness designation, provided that profor the
tective language is inserted in the enabling legislation
wilderness area.
REGIONAL DF.IOGRAPHIC PROJECTIONS
3.4
The State of NWvada,

through its

State Engineer's Office,

projections of population growth through the year 2020.

has made

Although such

projections frequently lack reliability, they constitute th. expectations
of the best informed people at the present time.

Trble 3.1 lists

the

projected 1980populations for several Nevada Counties along with the
cbrresponding 1970 census estimates.

3.4.1 Las Vegas Area Plýns
The projections show that Clark County, the area around Las Vegas,
is expected to grow dramatti•lly during the next several decades. although
the rate of growth has alr

" begun to-taper off.

I's expected to reach a population of between

2.7.3,288 residents in 1970
816,000 and 1,000,000 (bast.
year 2000.

,a; projected low and high growth rates) by-the
:ie Las Vegas metropolitan area itself is

The population

ime period.

expected to triple in the r
began with the constructios
Management,

Inc.,

Clark County had

nf

The rapid rate of growth

fioover Dam and the location of the Basic

iadustrial complex in Henderson.

Following were the

location of the Nellis Air Force Base and the Nevada Test Site.

Gaming

3-7

TABLE 3.1
POPULATION PROJECTIONS
Existing
1970

1980

15,468

31,000

10,513

13,000

6,882

13,000

13,958

22,000

273,238

483,000

Lincoln County, Nev.

2,557

2,700

L>on County,

8,221

11,000

5,499

7,000

121,058

158. ftIfj

695

800

10,150

10,500

Carson City,

Nev.

Churchill County,
Douglas County,

Nev.

Nev.

Elko County, Nev.
Las Vegas SMSA, Nev.

(Clik County)

Nev.

Nye County, Nev.
Reno SMSA,

Nev.

Storey County,

(Washoe County)
Nev.

White Pine County,

Water for Nevada,

Nev.

Report #5,

State Engineer's Office, FebrL,'y 1973.

and tourism generally have been extremely important in 3xplaining Lhis
rapid growth.

Expansion of government activity and the continued upsurge

of tourism and recreation accounts for much of the expected increase in
the Las Vegas area.

TLe service industry is expected to grow the fastest

with an'annual employment

increase of 10 percent.

The other areas affected by COR,
likely to Irow much more slowly.

Nye and Lincoln Counties,

Nye is classed as a moderately growing

county, expected to reach lO•iOO-by the year 2000.
double its present population.

are

This is

apir6ximately

Most of this grovth will probably occur

in the soutiern area of Nye County in the Pahttmp Va;'ey (see F,.,.
where urban development is teginning tn iccue.
be little
Tonopah of

afiected by COR activitizs.

2.20)

This area will 1 robably

Planners proJec, a growth in

I*O persons over the next 16 years.

It

Ooes not appear that

there will be a significant increase in the demands fcr irb.,: public
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Lincoln County Is considered an

area of slow growth. By the year 2000 it is expected to grow only by 400
people.

But such projectior&j could clearly be made erroneous by the opening

or closing of an industry.

If mining booms, the population growth might

be rapid and substantial.
A series of studies commissionted by the Nevada State Planning Board1
studied the condition of water and waste water facilities in rural Nevada
tonunities. These studies assessed the facilities' capacity to handle
current and projected population levels.

Recomnendations were made

regarding improvement of facilities; however, no funds were provided to
local governments.

Therefore, theimplementation of these recommendations

is problematical.
3.5

RELATIONSHIP OF PROPOSED COR AIRSPACE AND PROJECTED COR AIR
ACTIVITY TO AIRSPACE USE PLANS AND POLICIES
As a result of the Federal Aviation Act of 1958, the FAA Adminis-

trator is manager of all airspace in the US and thereby exercises a measure
of control of all uses of US airspace.

He does not have the. jurisdiction

to control or regulate activities which take place on the ground.
administrator may determine that a ground activnity

The

one
or might present

a hazard to aviation. A transmitting antenna tower in excess of 200
feet in height, for example, could present a hazard to aviation. Were
it to be built despite the FAA finding of hazard, the Federal Communications
Comission (FCC) would not issue a license. Beyond such indirect regulation of ground activities, the FAA Administrator has no control.
Thus the proposed COR airspace cannot directly relate to any land
use plans or policies. The extent to which land use plans or policies
may be affected by implementing the proposed COR airspace is explored
in Sec. 4.1.2.
The' proposed COR airspace is related to three broad areas of
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These are:

1.

Relationship to the NEPA

2.

Relationship to FAR 73.1

3.

Relationship to Compatible Use Zones in the Las Vegas Area.

3.5.1 Relationship of the Proposed COR Airspace to the NEPA
The proposed COR airspace is a key element In the safe and efficient
implementation of COk.

Accordingly, the US Air Force has decided to

include consideration of the airspace as an integral part of the COR ES.
3.5.2 Relationship of the Proposed COR Airspace to FAR 73.1
Federal Aviation Regulation (FAR)
restricted areas.

Part 73, subpart 1, refers to

The user of any restricted airspace Is required by

73.1 to notify the FAA In the event Lthat the user's operations are
modified so that sole use of the restricted area by a single user can
no longer be justified. For example, if a hazardous situation which
originally justified sole use no longer prevails continuously (or neairly
so), then the FAA is required to redesignate the operational status of
the restricted area.

The new designation may be In terms of time

periods based on a use schedule supplied by the user.

Alternatively,

FAA may merely redesignate the restricted area to be Joint-use, without
specifying periods of use.
The US Air Force attaches a specific meaning to the word -"Joint."
Quoting from USAF Manual 55-2, "Joint Spec-tal Use Airspace. Special Use
Airspace made available for public use (with the FAA as the controlling
agency) during periods when USAF operations for which the area was
designated are not being conducted." The significant aspect of jointuse is that the airspace may be used by others only during periods when

the

designated using agency is not using the airspace.

"Shared use,"

on the other hand, is a USAF term meaning simultaneous use of the airspace by the designated user and other user(s).
entiate between joint-use and shared use.

3-10

The FAA does not differ-

In the case of the proposed COR airspace, three restricted areas
.

are to be redesignated as joint-use.

Tvo of these (R-4806 and R-4807)

are currently designated for only USAF use.

The intent of the proposal

is to make these areas-available for public use during periods when they
are not required by the USAF.

In the correct terminology the USAF will

temporarily release the subject airspace.

In particular, it

is proposed

that R-4807 be divided into three independently releasable portions,
R-4807A, B, and C.

In these areas the public vii

this airspace when it is released.

be permitted to use

Naturally, when the USAF again

requires uae of the airspace, the public will not be permitted access
during the time of USAF use.
The case involving R-4809 is slightlyr different.
designated user of R-4809.

The AEC is the

Hovever, in 1969, the AEC and the USAF entered

into agreement which ii effect made R-4809 shared use airspace (in USAF
definition).

I

The propcsed COR airspace seeks to formalize this inter-

agency agreement by pro-asing that the FAA properly designate R-4809
to be joint-use.

The intent of this proposal is to permit public access
to R-4809 when neither the AEC nor the USAF is using the airspace.
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3.5.3 Relationship of the Proposed COR Air Activity to Compatible Use
Zones In the Vicinity of Las Vegas

Three airports operate in close proximity to each ether In-the

Las Vegas area; Nellis AFB, North Las Vegas Airport, and McCarcan International. These airports form a triangle whose sides measure only 8,
8, and 10 n mi respectively. They cater to the imilitary (Nellis),
general aviation (North Las Vegas), and air carriers (McCarron).
Their proximity to each other, the relationships of their runways, the
diverse types of aircraft using then, and the volume of air traffic
EhaL imcis generites combine to vroduce the terminal AYC environment.
To cope with this issue, letters of agreement between the control towers at
each airport establish com~patible use zones and ATC procedures which enable
safe and efficient air traffic flows. Letters of agreement exist between
Nellis tower and McCarron tower, and between North Las Vegas tower and
McCarron tower. An example of these letters is to be found In Appendix J.
In addition to the proposed CO#,

the rate of aircraft operations

at McCarron International will expand local air traffic activity.

A

1935 Airport Haster and Land Use Plan was prepared In October 1970
and Is an updated version of a 1966 report.

Although It dealt with

plans to cover the period to 1985, most of the developments have already
been implemented, and a new master plan Is being prepared.

This sub-

section deals with the relationships between the levels of air activity
proposed by COR,

the 1970 McCarran Master Plan and ATC in the general

area.
In 1973 Nellise
daily.

AF. generated an average of 384 aircraft movements

Of these, 155 were associated with missions which were the

same type as proposed for near term COa missions.

The fas-term COR

projections (for the mid-1980s) would raise this figure ton214.

Thus

on Increase of 59 aircraft movements per average day can be attributed
to far-term COR projections.
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The McCarran Airport Master Plan tabulates historical and projected
scheduled and nonscheduled airline operations, general aviation operations,
and military operations.

This historical data reports on the years 1965

through 1969 and the forecasts. are for 1975, 1980, and 19,85.

Table. 3.2

lists these data and adds the historical data for the years 197nl through
1973.

I

Defining and deteivmining air traffic flows is also a purpose of letters of agreement and relates to prevailing wind, runway orientation and

aircraft performance.

It is the opinion of ATC personnel that the projec-

ted increases in traffic at Nellis (because of COR far-term plans) would
not require changes in the letters of agreement bet':een Nellis and McCarran
ATC towers.

This is true even In the light of the upper bounds projected

for McCarran air traffic activity in the mid-1980s.

on the other hand,

certain ATC. problems which cannot be foreseen at this time, may develop
from time to time as a result of increases in air traffic activity.

Situ_-

ations such as these are handled on an indtividual basis, and generally
involve only procedural adjustments.
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TABLE 3.2
MCCARRAN AIRPORT OPERATEIM
Year

Annual Total

Daily Average

1965

152,018

418

1966

169,268

464

1967

187,209

512

1968

215,702

591

1969

248,068

680

1970

212,903

584

1971

216,061

592

1972

228,931

627

1973

248,731

1975

311,600

851

1980

398,600

1095

1985

488,000

1340
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Large parts of the Nevada and Utah land area are federally owned
and consequently the relationship to state and local air quality conExecutive Order 11752 (19 December 1973)

requires in essence that federal facilities adhere to local regulations
in the area of air and water pollution.

10
An Air Quality Implementation Plan

for the State of Nevada

(30 January 1.972) has been developed to maintain air quality compliance
with federally promulgated standards.

In the development of that plan

certain asa-mptions are made with respect to the pollutant emissions in
each of several categories.

With respect to military aircraft emissions

the plan assumes that the number of military aircraft will be in decline
at a rate of 1 percent per yedr and that operating a'rcraft would be
switched to Turbine A fuel.

The plan anticipates that total military

air pollutant emissions will thereby be reduced from 2033 tons per year
.-

1970 to 1584 tons per year in 1975 and 1491 tons per year in 1977.
It

seems clear that the proposed COR development will increase the

number of aircraft, and consequently,

-..

"

"

AIR QUALITY CONTROL PLANS

trol plans is of interest.

•

proposed COR activities should

be the basis for a revision of the air quality implementation plan.
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I'lhl*AISIll, IMPAVI'S OF THE PROPOSED ACTION

4.1

PROHABLF; LMPACTS OF PROPOSED COR AIRSPACE
This section outlines the probable impacts that might result from

implementation of the proposed COR airspace.

In general,

these impacts

may be classified either as impacts on aviation or Impacts on ground
based operations.

4.1.1

Aviation Impacts

4.1.1.1

Safety

Paragraph 4 in the proposal for CaR airspace

statcs:

"Mission

accomplishment with safety is the governing factor in development of the
proposed COR and will continue to be the paramount issue in its management
when, and if,

this proposal becomes a reality."

In this context, safety

refers to the avoidance of mid-air and near mid-air collisions.

By

organizing CUR airspact, and by providing an increased measure of air
traffic control, there can be no doubt that safety should be enhanced.

Military operations will be performed with added safety.
aviation,

In civil

general aviation operations will be the primary beneficiaries of

the enhanced safety,

since an ATC approval would be required to transit

those areas of COR East and COR North in which military and civilian
operations are permitted.

This clearance would not be granted if

tary operations would create a hazard to the civilian operations.

the miliCurrently,

a number of areas exist where uncoordinated mixed (military/civil) operations
occur--see Fig. 4.1.

While a portion of the supersonic training area will

remain outside of CO4 East, and the alert areas will continue to be available
for mixed air traffic, proposed COR airspace will significantly reduce
the airspace available for potentially hazardous uncoordinated mixed air
traffic.

IFR traffic too will benefit from enhanced safety.

For example,

salt Lake City Center's radar at Battle Mountain provides reliable coverage
Appendix G
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of V-244 between Tonopah and Wilson Creek above 18,000 feet MSL (17,000
feet MSL if

the aircraft is

transponder-equipped).

Thus radar traffic

advisories are available above 17,000 or 18,000 feet.

Implementing CORC

will provide a valuable addition to the coordination between USAF and FAA
AIC activities.

A preponderance of air carrier operations occur above FL-180 and
will thus overfly all of the areas described in the proposed COR airspace,
except the four extant restricted areas.

Air carriers will thus only in

general derive enhanced *afety because of proposed COR airspace.

Air

Taxi operations below FL-180 can also expect improved safety.

Fuel and TLne

4.1.1.2

Notwithstanding the provision of VFR Flyways, COR airspace may
provide an obstacle to some avia.ion operaLions.
brief list
1.

The following is n

of potential reasons:
The pilot may not wish to fly as low as the VFR Flyways
require thus requiring him to obtain an ATC clearance to traverse COR.

2.

..e pilot may be unaware of the procedure for obtaining the
required clearance.

3.

The pilot may not be aware that a clearance may be available.

4.

The required clearance may not be available.

Even in the case where the pilot understands the procedure for obtaining a COR clearance he may choose among several alternative flight plans.
For example, a typical trip which ordinarily might use Victor airway 244
involves flight betweep Grand Junction,
area in California.
miles.

Colorado and the San Francisco Bay

On airways this trip is

approximately 710 statute

With the COR airspace structure a pilot my wish to avoid the pro-

cedure for a COR clearance and file a flight plea from Grand Junction
which circumnavigates COR at a slight increase In trip distance.

Or the

4-3

p[iLo m~ay file a flight plan that tentatively includes a clear-..ce through
CON with iznalternate flight plait filed in the case, that upon reacing
Lhe vicinity of CDR airspace, tie Llearance cannot be immediate-ly obtained.
In this case the alternate flight plan using airwcuays to circumnavigate
COR could increase the trip distance to 850 statute miles.

This increase

in mileage (%.140 miles) could further require for small aircraft that the
trip be broken into segments where it

is now feasible to consider it

as

non-stop.

4.1.1.3

VFR Flyways and Flying Habits

In mountainous terrain, pilots usually elect to fly higher above
ground level than they would over lowlands. Two important reasons for
this are:
1.

Surveillance,

coumuni-aLions and navigation coverage may be

less than satisfactory at lower altitudes.
2.

Additional altitude provides vital extra time and gliding
distance for selecting a place to land in erergency.

An East-West Flyway proposed along V-244 between Tonopah and Wilson
Creek would restrict users of the flyway. to remain at or below 12,500 feet
MSL.

The following observations pertainito the implementation of the pro-

posed Flyway:
1.

It

would require operations to-be conducted with 2,271 feet•

of altitude clearance of the main peak in the Quinn Canyon
Range (approximately mid-way between Tonopah and Wilson Creek)..
2.

It would result in two directions of VFR traffic into thiE
clearance layer.

3.

It would limit operations to a maximum .)f 12,500 feet MSL
over mountainous terrain where the average terrain is approximately 6,500 feet MSL and where the route crosses eight peaks
or ridges in excess of 7,500 feet MSL.
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These situations would probably occur regardlesg of two other offsetting factors:
I.

The rule requiring oxygen above 12,00b feet !SL during daylight hours

2.

(10,000 feet MSL at night).

A likelihood of r. clearance through COR North, even dzring
daylight hours even when it

is expected that the USAF. will

be usiug the airspace.

However,

under COR the flyway airspaces will be free of any COR

operations thus providing a measure of safety in their use not now available to VFR operations in the same airspace,

4.1.1.4

Civilian Search and Rescue

Search and rencue (SAR)

operations in the vicinity ef COR airspace

will see a beneficial impact when low-level CORC communications and surveillance capabilities are implemented.

SAR activities will not be hAm-

pered by the implementation of tho COR airspace since COR will accord
priority to SAR missions.

4.1.2

Impacts on Ground Based Operatiocs

4.1.2.1

Fixed-Base Operators

The Fixed Base Operator (FBO)

at Tonopah (Mustang Air Servyce) has

maintained records of service requests.

Records for the past two years

indicate an average of six aircraft serviced per day.

Fuel sales are the

principal source of revenue and records show daily average of 198 gallons
pumped,

or 32.7 gallops per aircraft.

If

the average was represented

by a light, single-engined 120-MPH airplane which used about 8 gallors

This rule permits operation in excess of 12,000 feet MSL during daylight
for periods not exceeding 30 minutes.
This does not include fuel used by Mustang Air Serrice in its
operations.

own flight
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per hour,

it would have flown about 500 statute miles before refueling at

1l.nopah.

On the other hand, a light, twin-engined 200-MPH airplane, bu-n-

ing 24 gallons (total) per hour would have traveled about 300 miles before
refue'ing at Tonopah.

Therefore,

the average aircraft refueling at Tonopah

w'3uld have traveled between 300 and 500 miles before refueling at Tonopah.
San Francisco atd Los Angeles,

for example, are each approximately 300

miles from TcnoTpah.

The FBO e:tzimates that 50 percent of his customers fly East and We.st,
and that the pri...ci COR airspace cculd reduce his fuel business from
these customeis.

It

is noL clear how many pilots would deviate and thus it

is impos-

sible to estimate ho~r severely the FBO's business will he affPrted.
Tr iq
reasonable, Lowever, to expect that some fraction of the East-West traffic
will not refuel at Tonopah as a result of the proposed COR airspace.
*

This fraction cannot be determined in advance,

.,

tc be inferred from a comparison of records of fuel sales prior and

and will probably have

subsequent to implementation of the COR.

The Tonopah FBO suggested that the FBO at Ely could also be
adversely impacted,

The Ely FEO voiced concerns and explained that most

of his business is derived from North-South flights to and from the Las
Vegas/Boulder City area.

These flights are typically off-airways (i.e.,

they fly direct) and are performed at about 12,000 feet MSL.

Again, some

reduction in fuel sales may occur, but the data required to support an
estimate of this reduction does not exist.
The Ely FBO described two types of operations that could be affected
by implementation of the COR.
.1.

The US Fish and Wildlife service contracts with the !ly FBO
for aerial hunting from September through April each year.
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operation is performed at altitudes between 100 and 200

ThiNl

feet AGL and occurs in areas to be covered by COR North, COR
East, and R-48XX.

In addition to the aerial hunting,

the FBO

performs aerial application for about I week each year in
areas covered by the proposed COR airspace.
2.

The Forest Service and the BLH conduct fire teconnalssance
operations from June through September each year.

The Ely

FBO performs these flights at approximately 9,000 feet MSL.
The flights cover territory from Troy Peak in the Quinn Canyon
Range (midway between Tonopah and Wilson Creek) East to the
Utah boundary and as far South as Caliente.

The impact that the proposed COR airspace plan could have on these
two operations is

that if

the requested clearance is denied because the

USAF is using the airspace, delays will result.
only several minutes; however,

These delays could be for

they could be longer.

ations in R-48XX above 200 feet MSL,

In the case of oper-

the operation could be delayed until

the restricted area is released.

4.1.2.2

Ranch Operations and Small Airports

Ranching operations utilize aircraft in several ways.
are herd survey,
control.

stock buyer transport,

In general,

stock inspection,

Some examples

and rustling

these flights operate in and out of small airstrips.

Several of these strips are located in areas covered by, or will be
affected by, proposed COR airspace.

They are shown on aviation maps and

are listed below and charted in Fig. 4.2:
*

Forest Mountain Ranch

*

Sunnyside Kirch

*

Lake Valley

*

Pioche

The total traffic generated by these airports is not readily available
and hence ip not included in the data in Table 2.22.
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Lincoln County
*

Oxborrow Ranch

*

Beryl Junction--on the boundary of COR East

*

Wilson Creek--1 mile East of the COR North boundary

*

Hot Creek--shown X'd on aviation charts

Operations from these strips, as well as operations from any other
location in COP North and COR East, vwii

be in conflict with proposed COR

airspace procedures unless a clearance is obtained prior to takeoff.

In

most cases, radio contact is not now possible until an altitude of several
thousand feet AGL is reached.

Thus, clearances wili have to be arranged

through procedural agreement by telephone.

In some cases,

no telephone

is available, or, as in the case of a rustling control flight, the rancher
has no time to, nor wishes to advertise his intentions.

The USAF will

accommodate operations such as these as follows:
1.

Before COR airspace is Implemented, the USAF will survey all
aviation interests in the area.

The survey will be to learn

about the nature and probable frequency of such operations.
2.

Operators who advise that operations may be required from time
to tLme,,

will ?-e requested to advise CORC as soon after the

fact as possible.

This will enable CORC to coordinate all

flights as they are detected by CORC surveillance.
it

Until significantly improved surveillance is installed by CORC,

appears that USAF permission to operate on the basis of mutual understandIng will fall short of COR's goal but-may enhance the present leve- of
safety.
4.1.2.3

Air Traffic Control

Several FAA ATC specialists

were questioned in regard to possible

impacts which implementation of proposed COR airspace could have on ATC
These specialists worked at Oakland, Los Angeles, and Salt Lake City Centers, and Flighc Service Stations at Tonopah and Ely.
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operations.

Only one specialist suggested any potential impact on ATC.

He felt that ATC controller workload, and communications frequency congestion, would be increased.
4.2

POTENTIAL EFFECTS FROM COR ELECTROMAGNETIC EMANATIONS

The near-term operation of COR will entail the continued use of a
number of electromagnetic radiators with some expansion of usage to the
Nellis North Range.

in the mid- and far-term, electromagnetic radiators

will be added to the H/W/D ranges.

Some of these radiators will be ground-

The spectrum of
operating frequencies will range roughly from 10pHz toi10 Hz. Because

based mobile equipment, while others will be airborne.

a wide range of radiated power levels will be used, over this broad spec-

trum, it is natural to ask what the impact of these electromagnetic radiations could be on the surrounding environment.

There are several possible levels of severity of potential effect
to be examined:
1.

Possible human injury due to direct or indirect effects,

2.

injury to domestic and wild life, including flora and fauna,

3.

Destruction of property,

4.

Disruption of public safety services, including police, fire,
and navigation data links, or

5.

Disruption of entertainment reception.

Human injury and the direct loss of human life izspossible under certain circumstances of irradiation, if appropriate precautions were not
taken.

Such effects are not anticipated on CfR.

The conditions under

which the possibility exists are similar to the conditions under which
damage to other animal life is possible in a vast number of long-standing
applications throughout the country.

The possibility of destruction of

property due to electromagnetic radiation covers a wide field, and although
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many specific questions remain unanswered,

the effects are expected to be

very similar to those long accommodated in the COR area.

The possibili-

ties of disruption of public safety services, civil and commercial communications, and entertainment reception all pose similar problems involving interference at the receiver site.

These effects vill need to con-

tinue to be avoided through study allocation and authorization as well as
through procedures and policy.
4.2.1

Injury
Numerous studies have been undertaken to establish living tissue

tolerance levels to electromagnetic radiation. S. Hichaelson's survey
15
on this subject lists a bibliography of 292 references, of which
paper
about 140 are directly concerned with radio frequencies up to the longwavelength infrared regime.
Electromagnetic radiation is propagated energy, wnich, it intercepted and absorbed, ultimately results in the generation of heat and
elevated temperatures in the absorber.

The production of heat in living

tissue due to microwave absorption is well established and documented.
This mechanism appears to be the dominant effect In the interaction of
microwaves with living tissue and is termed the thermal threat.
With respect to thermal effects, the blood stream is imp6rtant in
distributing and dissipating body heat and it can be expected that the
regions of the body with a poorly developed vascular system would be
especially sensitive to-irradiation. The lenses of the-eyes are, in fact
particularly sensitive to thermal damage. Exposure levels of 100 mW/cm2
for 1 hour to 2450-1MfHz radiation does indeed cause thermal coagulation
of lens protein16,17 and cataract formation in rabbits. There is also
some argument for cumulative effects at somewhat lesser dosaSes repeatedly
(Experiments at 50 OW/cu2, 2450-MHz, 1 hour
applied at short intervals.
18
do not cause discernible eye damage.)
apparently
repeatedly applied [daily)
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It

must also be stated that the threshold of warmth sensation (on

the forehead) occurs at about 30-50 mW/cm2 (long time), 19,20 while the
threshold for pain (long time) is roughly twice this intensity.

Higher

intensities produce a pain sensation in correspondingly shorter times
(20 seconds for 3.1 W/cm2 at 3000 1HHz).

2

'

These types of considerations have formed the basis for setting
tolerance limits and standards in the US:
used in this country was in 1953,
limit set.

The first protection guide

and was set at 10 mW/cm2 , with no time

Subsequent guides have relaxed this guide, allowing higher

irradiation levels for short periods (0.1 hour ta 10 minutes).
interest ofsimplicity,

In the

the 10 mW/cm2 (average power) rule will be

adopted in the work herein with no time limit, and regardless of spectral
content or modulation.

This criterion for the safe level of exposure is the same as that
adopted for Nellis range operations.

Nellis procedures also call fo:

posting as hazardous any areas found to experience radiation levels above

10 mW/cm
It should be noted that with this tolerance limit there should be
roughly a factor of 10 safety factor for both men and rabbits, and probably for most other animals.
The tolerance limit for flora is more difficult to set, primarily
because so little is known either about the-absorptivity for plants or
their tolerance to heat.

It is assumed that the tolerance would be re-

laced to a maximum whole volume temperature, and hence is a function of
the temperature rise above ambient.

The tolerance limit on a hot day

may therefore be very much less than on a cold day.

Furthermore,

tolerance

limits would undoubtedly vary widely from species to species for the following reasons:
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1.

Differences in water content, and concentration

2.

Differences in high temperature tolerance

3.

Differences in the location, depth and volume of the living
portion of the plant

4.

Differences in periods of dormancy, reproductive cycle, normal plant lifetime, etc.

S.

Other factors such as cooperative shielding aong plant
neWghbors,

etc.

In spite of these remarks, and the extreme paucity of data, it
would seem that tho 10 .W/cm2 criterion acceoted for animal life would
not be an unreasonable one tor plants as well, especially since these
same plants must be capable of withstanding the sun's maximum- irradiance
level of about 100 mW/cm2 , in a spectral region that is m~re highly
absorbed generally than the microwaves.
The far field average power density level radiated from a transmitter can be approximated by
P G
Fav
av.av2
4"R 2

where

Fav

*

the average flux level

R a the range

Pay

the average power level

C - the antenna gain
The near-field average radiated power density can be approximated by

av
where

Pav
A

A is the effective antenna aperture of the radiator.
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These two equatiorns combine to give an expression for the average
flux Inte,,sity in the main beam, or the peak flux Intensity when

(the peak pover) Is substituted for

Pliv

*In

either ctijst,

1

p
thi! J,1n,:t rdr.

between near and far fields is essentially defined where the twi, •zpr'isions yield the same flux intensity.

Of all the electromagnetic radiators which will be used on COR,

those

with the highlest average power-gain product by orders of magniturde arp of
the ground transportable type. A representative of these high power-gain
devices has a2avP G of just over 107 watts. This device can just produce
2
10 mW/cm2 (100 W/m2 ) in the main beam at a range of 100 meters.

It can
exceed this radiated value by a factor of more than 5 at shorter ranges.
Other radiatn'r prodip comparable or less radiated flux.

Since all the antennas are elevated above ground level,

it

is highly

unlikely that the main beam of any of the threat simulators will be directed,
under normal operations, at or near points at ground level within one
hundred meters distance.
an antenna tilt

However, one simulator to be used, which allows

downwards of 10 degrees below horizontal, has been mea-

sured to prod,:ze a personnel hazard (10 mW/cm 2) 53 feet from the antenna.
Thus continued emphasis will be necessary with regard to this hazard and
suitable protective procedures will need to be observed.
The conclusion which'--can be drawn from these calculations -issimply
that with proper care in placement, i.e., greater than 100 meters -from
all non-participating parties, and due indoctrination of operating personnel concerning the health hazards inherent to the operation of these
equipments, no hazard to either people or domestic animals will result.
Wildlife within a radius of 100 meters from the equipment may be
injured,

but this potential is

likely to be limited to flying birds which

may get into the main beam of the apparatus and then only for very short
time periods,
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an unlikely event.

Where equipment deployment is

in close proximity to roads

and highways where there may be some concern f or hazard to
passers-by,

operational procedures will be carefully screened

to assure safety.

In

fully addressed in

the preparation of the Range Safety manual.

Furthermore,

general,

all

these concerns will be care-

techniques are available,

mechanical stops,

such as the fitting of

to prevent antennas from being directed at

nearby ground level locations.

Also,

simple wire mesh fences

or sufficient iaeLght can be erected to intercept and sratter
any radiation from the antenna that otherwise would be directed
at ground levels.
4.2.1.1

Possible Indirect Human Injury Effects

Certain prosthetic devices,

notably those InLeuded to elec-

trically stimulate internal organs,

the central nervous system,

and certain other sensory systems are coming into general usage.
Some of these devices are,

by their very nature,

ceptible to radiated electromagnetic fields.
these devices are the cardiac pacemakers,

highly sus-

Kost notable among

both because they are

more common than the others because any Interference with these
devices

is

potentially dangerous to the wearer.

Typically,
electrodes,

these devices,

constitute miniature antennas roughly tuned to mi-

crowave frequencies.

In addition, Lhe internal circuitry of

first-generation devices is
generated in

together with their associated

relatively unshielded.

these devices from immersion in

The currents

a radio frequency

field may directly stimulate the organs to which they are attache
4-15
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these currents vill

but more likely,
of the prosthetic
in particular is
terference,

device itself.

ohstruct the operation

The demand-type pacemaker

known to be susceptible to this type of in-

changing its

pace rate,

reverting to a fixed

operation or becoming entirely inactive.
The Air Force has conducted extensive studies on the
susceptibility of implanted cardiac pacemakers to electromagnetic radiation emitted by radar systems.
A number of investigators have determined that pacemakers
in

general are susceptible

small motors,
systems,

to magnetic fields generated by

electric drills,

diathermy machines,

electric razors, auto ignition
22,23
Their susceptibility
etc,

to 2540 MHz radiation has been of great concern because this
24
is the operating frequency of microwave ovens.
One documented case of actual interferences from a microwave oven
appears In JAMA.

25

In an unusually well-documented case of the effects of a
radar on-a pacemaker-controlled

hospital patient,

premature

paced beats or pauses occurring once every 12 seconds were
shown to correlate with the revolutions of a large antenna for

"a radar station one mile from the hospital.

This pacemaker was

"a Medtronic Hodel 5340, an external unit intended to be placed
on the bed.
The recent paper by Mitchell et al27 evaluated the relative
susceptibility uf cardiac pacemakers to electromagnetic radiation
4-16
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the Untted States.

interference at representative radar sites in

The 21 pacemakers of different types and manufacturers were
evaluated in

a "free field" configuration,

solution phantom
presented

(implantation simulation).

as well as in a saline
Test results were

for five frequency bands between 200 and 6000 MHz.

These data and other referenced material indicate the most
critical frequency range for causing pacemaker interference
is

between 200-500 MHz.

sitive pacemakers

Pacemaker patients with the most sen-

can experience electromagnetic

radiation in-

terference when located within 1000 to 2000 feet of a high
powered 200-500 MHz pulsed radar (field strength of 10 V/m).
There are no Continental Operations Range (COR)
systems operating in

this critical

ground radar

frequency range.

The highest

power COR radiator operates at a frequency an order of magnitude greater than the critical

frequency range,

which increases

the field strength susceptibility threshold for the most sensitive pacemaker

to 1500 V/m.

Participating and non-participating

personnel are restricted from areas in which field strengths
of this magnitude could be experienced.
like the threat simulators,
ficant pacemaker

Other COR radiators,

are not expected to cause any sini-

interference within 1000 feet of the antenna.

Range safety procedures will limit the use of the mobile threat
simulators so they cannot irradiate any unrestricted area within
1000 feet of the antenna.
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4.2.2

Property Damage
Electromagnetic radiation can cause direct damage to

certain types of sensitive equipment and materials.

These

effects are almost exclusively limited to direct electrical
degradation and failure of the target material.
heating also occurs,
sities,

Thermal

but for even very high radiation inten-

the damage potential due to heat can be almost totally

ignored.
Electromagnetic

energy has been known to cause deleterious

effects on certain electrical equipment.
ceiver crystals are normally paced in
from damage,

for example.

Sensitive radar re-

foil to protect them

Pacemakers,

while not damaged,

performed erratically or stopped while being trradiated.
most any open (unshielded)

have
Al-

circuitry containing rectification

devices will develop spurious voltages,

sometimes large enough

to puncture semiconductor devices and destroy the circuitry.
Fluorescent

lights are known to light in moderate to

strong microwave fields.

Even some hearing aids can be expected

to reproduce the modulation of a nearby transmitter.
Tin cans,
in

automobile frames,

etz.,

have been known to sing

the presence of strong electromagnetic signals.
While most of these phenomena are not in

ing,

they can be highly disconcerting,

themselves damag-

possibly eliciting fear.

These phenomena all have a common denominator:
all strong-field effects.

they are

Ficlds sufficiently strong to pro4-18

duce these effects could occur within main beam Illuminations
of the more powerful COR emitters at distances of one to two
miles.

As already noted,

however,

normal location of COR

emitters and operation of COR threat sliulators are constrained
by safety procedures which will not allow the main beams of the
emitters to be directed at or near ground levels within such
short ranges of areas of potential risk.
lators to be .sed

in

The COR threat simu-

the Caliente EW range are manually operated

and mounted aboard mobile vans.

Several of the simulator

sites

are located within 2 mile3 of inhabited areas and there is
possibility that irror in

operation of a simulator in

of prescribed safety standards could result in

the

violatior

main beam illu-

minations of ground areas although these circumstances are unlikely and will carefully be guarded against.

4.2.3

Interference
The electromagnetic radiators planned for vse on COR can

be classed under two broad headings-ground-based and airborne
equipment.

The ground-based equipment in general radiates

much stronger signals than the airborne equipment by several
orders of magnitude.
ground-based

There are other distinctions.

equipment Is,

ing over a few,

in

general, only capable of radiat-

relatively fixed bands, as shown in

The airborne equipment,

The

by contrast,

Fig.

4.3.

has the capability to

radiate over the complete 40 MHz to 16 Gfz, as shown in

4-19

Fig.

4.4.

These two figures show a rough upper bound capability
to radiate.

No one equipment can simultaneously cover any

of the bands shown.
power-gain product;
gains,

Furthermore,

these figures indicate the

since many of the devices have high antenna

the radiated power shown will occur only over a very

small sector at any one time.
will be irradiated,

Hence,

although some-small area

most areas will not.

The frequencies shown on the two figures (40 MHz and up)
are too high to be refracted or reflected back to earth except
on very rare occasions.

The frequencies

100 MHz occasionally are bent back,

from 40 M11z to perhaps

but above about 100 14Hz no

ionospheric skip effects occur.
Diffraction erfects will allow propagation beyond the
line-of-sight,

but the attenuation in

the "shadow"

so great at these frequencies that these effects
be neglected.

region is

could also

Reflections from mountains and other high objects

could produce effects much like the ghosts which sometimes are
evidenced in

6/

commercial TV.
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By and large, however, the frequencies we are considering here are
"line-of-sight frequencies." Hence, the COR ground-based equipment will
not affect other ground-based equipment more than a few miles beyond the
horizon, a range of less than 50 miles. The ground-based equipment could,
however, interfere with high-flying aircraft carrying sensitive equipment
at a range of perhaps 400 miles. The airborne COR equipment could likewise perhaps Interfere with non-participating receivers at a range of
perhaps 400 miles. depending upon th- aircraft altitude. These potential
influences must continue to be avolerd or minimized through a comprehensive
frequency management program.
Sensitive equipment can be de~fined as any receiver tuned to the
radiating frequency or a receiver which does not have sufficient reception capability to eliminate strong signals outside the intended pass band.
Two types of reception failure typically occur. first, the receiver does
not filter out strong signals close to its Intended pass band due to insufficiently sharp tuned circuit filtering. The second type occurs. in superheterodyne-type sets. In this Instance, the "Image" pass band Is 'not
sufficiently rejected by the first (radio frequency) stages prior to the
mixer. If either of these conditions exist, strong out-or-band signals
will be received an Interference.
Receiver antenna construction is important to the capability of a
receiver to reject unwanted signals. Most higher frequency antennas are
constructed with a moderately high gain, such as the typical fringe area
TV antenna. Antennas with a good gain characteristic reject signals which
arrive out of the antenna main beam pattern. Mobile receivers seldom are
equipped with high-gain ant~nnas. Hence, mobile equipment and the base
stations to which they commnunic.ate would in general be more likely susceptible to the COR radiations for antenna reasons alone.
There may be a few highly directional antennas with either a main
beam or a large aidelobe pointed In the direction of one or more of the
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COR transmitters.

These would tend to be very sus'eptible to COR radia-

tions, if tuned to the emission frequency.
4.2.3.1

Ground-Raoed Equipment

It has already been stated that the ground-based equipment will
not interfere with other ground-based equipment beyond a range of perhaps
50 miles.

There are a few other generalities which can be made concern-

ing this equipment:
1.

It Is highly unlikely that local television, FM or standard
broadcast reception will be interfered with.

The ground-

based equipment does not operate in these frequency bands.
If any interference is likely to occur, it will most likely
be on Channel 7 (insufficient adjacent band signal reception)
or because of poor Image rejection in some receivers.

Either

of these faults should be correctable.
2.

Interference with aircraft communications is unlikely; the
COR radiations are outside these bands, with one exception.
Certain civil air patrol bands (143.9 and 148-149.9 MHz) may
be interfered with occasionally.

3.

Many mobile (industrial, domestic and public safety service)
bands occur within the 140-170 MHz range.

These are for the

most part land mobile and hence not particularly susceptible
to interference beyond the horizon limitation.
4.

Some aeronautical radio locatlon equipment may be affected
within the band just above 1000 M4z.

Radars are typically

highly directional devices, however, and the interference is
likely not to be serious.
5.

Above 2000 MHz, most equipment is highly directional In
character and interference in this region is generall7
unlikely.
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6.

Some types of service. notably television remote pickup, etc.,
m~ay occaisionally be adversely affected, as will some amateur
baid%,",

provided the equipment being operated is within tht

horizon limitation.

III
it generally appears that the ground based COR transmitters are not
likely to cause complete disruption of any FCC-allocated service.

Further-

more, there is a considerable history of such operations conducted by the
Air Force, and consequently procedures and safeguards have been developed
to assure that such operations will be conducted with minimal iliterference
to participating and non-participating equipments.
4.2.3.2

Airborne COR Equipment

The COR airborne equipment, when no care Is taken in its use, has

the potential to interfere with nearly all types of service over a large
area. This general class of equipment Is not mew to COR, having be~ti useed
on many other mtlitary test ranges throughout the US. Consequently, there
is a history of experience In operating such equipment with the necessary
safeguards to keep any possible Interferences to tolerable levels. This
prior experience

as shown that the most essential feature in.developing

these safeg'iards is the establishment of a frequency managment authority
which carefully and In a detailed manner screens each tesi.

Potential

interfe~rences are Identified and modifications or alternatives to the test

procedure are Instituted where warranted.
4.3
4.3.1

IMPACTS OF COR-GENERATED AIRCRAFT NOISE AND SONIC DOOMS
impact of Sonic Booms on the Environment
There is considerable difficulty in assessOng the COR-tnduced impacts

on the environment due to supersonic flight activity.

There exists a con-

siderable history of supersonic flights in the COR region as demonstrated
In Fig. 4.S, which sumarizes the data compiled in the USAF supersonic log
for the year 1973.

The figure shows the cumulative flight path mtles and
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numbers of Incidences of recorded supersonic activity occurring-in regions
bounded by 1" / V" squares.

The supersonic '".gshows an order of magni-

tude greater activity throughout this region if SR-71 flights are in.luded.
However, this aircraft operates at extremely high altitudes fro= ;'?.i:z
booms would be significantly attenuated and much less sharp in terms of
rise times, due to non-uniformities in the atmosphere and other factors.
For these reasons, SR-71 booms are probably less distinguishable as booms
and therefore the SR-71 supersonic activity is not represented in the
figure.

The aircraft contributing most all the supersonic activity shown

in Fig. 4.5, are F-4, F-111, F-104, and F-105.
According to Fig. 4.5, supersonic activity Is primarily associated
with the test range complexes at Nellis and H/W/D. On an annual bdsis,
approximately 1SfO incidents of supersonic activity can be associated with
Nellis Range test activities and air combat maneuvering (ACM) exercises of
the Fighter Weapons Instructor Course.

ACH exercises probably account

for the•~ tiviry shnwn clustered over the Hill AMl

test range.

This type of activity is to continue under COR with a modest expansion.

The addition of special use airspace (R-48XX and COR North),

marily to meet ACM requirements,

pri-

wilt probably spread the activity, caus-

ing slight increases in the levels of supersonic activity in the new airspace while incurring dilution of activities in other areas.

ACM exercises

are expected to generate some sonic boom overpressures up to 5 lb/ft2 which
ma•y extend in width on the
Appendix F).

-::u.
to 22 to 27 miles at boom cutoff (see

Overpressure on the ground at the cutoff point may be between

0.6 and 1.2 lb/ft2 depending on source Mach number and type of aircraft.
Under aid- and far-term COR, high-speed and supersonic flights above
30,000 feet altitude are to be conducted between IW//D and the COR/Nellis
range.

Figure 4.5 shove little supersonic activity exists at present that

could be .interpreted as flights between the two range complexes.

There-

fore, it appears that a potential for impact say be associated with the
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initiation of such activity.

COP. plans for mid- and far-term activity in

this respect are not yet well-defined and location of supersonic flight
tracks between H/I/D and COR/Nellis will be studied carefully.

Non-

maneuvering sonic boom generations at or above 30,000 feet can be expected
"to develop overpressures of 1.0 to 1.6 lb/ft 2
4.3.1.1

Exposure of Human Activities to Sonic Booms

Existing Nellis APB operational restrictions require that supersonic
activity avoid populated or otherwise sensitive areas.

During a mock-duel

the aircraft usually are supersonic for such a short period of time that
the activities of all the engaging aircraft are within atiut an 8-n mldiameter circle away from populated areas.
ground added to this dimension,

With the boom width on the

the area of impact from any given engage-

ment is a circle of approximately 30 to 35 n mi in diameter.
sparsely populated an area as the State of Nevada, it
the booms will go undetected.

Even in as

is unlikely Ohdt

However, the location of booms is not ex-

pected to change significantly from the occurrences experienced currently
and in the past.
Directly under the ACM activity, sonic boom strengths mAy reach
5 lb/ft2 at which the probability of producing window glass breakage28 is
around 10C5 per pane.

In general, the range 2.0 to 5.0 lb/ft2 is regarded

as the region of incipient damage to structures. 28

However, ACM exer-

,,

.

cises could, because of the maneuvers, produce "super-booms

,,29

which may

have veak overpressures of at least twice and Up to 4 times as high.
The probability of window breakage at 10and 20 lb/ft2 could be 10-3 perpane and 0.02 per pane, respectively, for these increases in overpressure.
Clearly ACM activities will be planned and conducted over structureless
regions.

It should be noted that "super-booms" do not produce a moving

carpet as is normally associated with aircraft in level supersonic flight.
Instead the ground area where the super boom is incident is fixed and of
29
tne order of 1 square mile.
Window breakage and structural damage (plase'L cracks,
common sources of damage claims.
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etc.) are the most

Physiological and behavioral responses of humans have been extensively studied.

One review30 of these studies developed some general

categories for human responses as a function of boom overpressure.

Direct

2

physiological effects have been reported at 95 lb/ft ; however booms in
the range 20-144 lb/ft2 have been experienced without injury.

Temporary

effects such as temporary hearing loss may occur in this range, however.
Level of overpressure in this range would only be generated for aircraft
in low-level (near 200 feet above ground level) supersonic flight.

The

extent and duration of tests of this nature under COR have not been id(:ntified and should a test need develop for them, they would be planned to
occur over the land restricted areas and under procedures that would
asý,ure safety of test range personnel and equipment.

At boom overpressures in the range 1.5 to 2.0 lb/ft2 significant
public reaction can be expected.
probable.

HowevEr,

to sonic booms,

At 1.0 to 1.5 Ib/ft2 public reaction is

in sparsely populated and quiet areas not accustomed

they may be less tolerated.

The responses undoubtedly

will depend on individual natures and history of exposure to sonic booms.

At the present time, as in the past,
ttiLon to outdoor recreationists,

sonic booms are a likely irri-

and increased frequency such as coming

in clusters certainly wnild add to the irritation.

It

is difficult to

.isess how often a reactionist must be startled by ,.onlc booms before
thtlr reactioni turns from passing interest to irritation.

4.3.l.2

Exposure of Ar.imal Populations to Sonic Booms

"

!mportance of structured behavior has been mentioned already as it
relates to the reproductive model
LPA-NTID300.5 [US,

(Appendices B and C) and as reviewed in

19711 and Bell [19721.

Generally,

the most delicate

and sensitive behavior of animals is that associated with reproduction,
since this has evolved specifically to insure the species'
fortunately,

survival.

Un-

neither the impact on reproductive behavior modification nor

observed animal responses to previous sonic booms in this region has been
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satisfactorily related to the likelihood of successful reproduction.

wild animals only descriptive accounts of individuals in the breeding population have been offered.

These possible behavioral modifications are difficult to assess
under natural conditions in the field, particularly as the frequency of
occurrence increases during the mid- and far-term.

It seems likely that

an increased number of sonic booms coming in clusters (from ACH exercises)
presents a new stimulus for evaluation of behavior modifications among
exposed birds and mammals.

The limited data available do not show that big game animals have
their behavior altered by sonic booms or simulated sonic booms in
any appreciable way,

although they may show momentary concern [Bell,

Panic reactions are apparently very rare.

1972).

Desert Bighorn Sheep have been

observed to offer no reaction to single sonic booms.

Multiple sonic booms

repeated several times a day with increasing frequency might possibly
cause Mule Deer to become edgy and move around more, but such activities
may or may not Influence or change breeding behavior activfties.

Although domestic livestock and horses have been observed during
exposure to sonic booms,
cases,

their" reactions have not been conclusive; in most.

they respond only to the recognition of a sound stimulus.

The mag-

nitude of animal responses have generally been slight, even to only a matter of ear twitching.

But, activities of COR suggest a potential cluster-

Ing of sonic booms over the range areas, providing a rather different type
of stimulus.

Responses to these clusters can hardly even be conjectured

at the present time.

Data on sonic effects on birds are also scarce.

Bell (19721 urges

the need of experimental data on birds, especially with any significant
increase in frequency of exposure.

Data on such influences are of parti-

cdlar interest during the egg laying and hatching periods.
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It has been

am~serti4if that. In Germany the failure of Osprey eggs to hatch is a result
of v'tbryo mortality due to sonic booms [14o11, 1959).

COR may offer the

opportunity to observe and gather such data.
Real concern exists over secondary problems resulting from temporarily
disrupting nesting birds.

Jack Helvie (Manager. Pahranagat National Wild-

life Refuge, pers. comm.) has watched nesting ducks startled and flushed
from nests by sonic booms as frequently as ten times per week.

The prob-

lem here results not from the actual flushing but factors following that.
N~ormally, when waterfou.l leave nests, they cover their eggs to reduce the
risk of aerial predators.

Such precautions are/not taken when the ducks

are startled and leave immediately, but instead they defecate on their
eggs.

The combined effects of (1) no parents present, (2) uncovered eggs,

and (3) defecation about the nest will tend to Increase predation on eggs
by both aerial predators, such as gulls, and mammals. such as skunks.
Uncovered eggs will also be expo~ed to significant periods of solar radiation, which is known to kill embryos at certain critical development stages.
Air space for combat maneuvering is about 8 a at in diameter, b~t
the sonic boom carpet will increase this diameter by 22 to 27 n mi, thus
producing overpressures over an areA definP4 by a circle at- least 30 to
35 n mi in diain~ter.

The duration of each boom will be in the order of
0.1 seconds with a peak overpressure tip to 4-5 lb/ft 2, diminishing to
around 1-1.6 lb/tt

at cutoff.

As with the behavioral responses to sound from sonic boo'ms, there
are practically no data on the direct effects o~f overpressure on animals.bell 119721 refers to the data on massive hatching failure of Sooty Terns

on the Dry Tortutga Islands, reportedly caused by overpressures that may
have been 100 lb/ft 2or more. This value is some 20 times greater than
the highest overpressure peaks expected for most operations within COR.
Nowever, an aircraft traveling 200 feet above the ground level could generate an overpressure ftbm sonic booms of 40 lb/ft adirectly under the
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aircraft which conditions are not necessarily prohibited within the restricted areas. A potential problem may exist in some bird species, which
have ar:cuinulated high body burdens of chlorinated hydrocarbons, resulting
In the thinning of egg shells [Cade, et al.., 1971). It has been observed that
In some raptors with thinned eggshells the weight of the incubating female
has caused egg breakage. However, there are no data on which to conclude
that some booms can cause similar damage to uncovered, weakened eggshells.
overpressure damage to fish would seemingly be negligible. Cook,
et al., [1972] suggest that even when overpressures exceed background
noise pressure by a factor of 100, it

is still much less than pressures

known to harm marine life in single exposures.

However, overpressure data

relating to fish living in shallow streams, such as those in the Pluvial
White River Drainage, are needed before any effect, or lack of it can be
documented. Severai of the fish species of concern to COR are small minnowtype fish such as the Moapa Dace, and little is known of their sensit ivties.

The current data [Cook, et al., 19721 suggest that sonic boom pres-

sures can be expected to exceed the ambient
a

oise pressures, at least

momentarily, by up to 50 dB from the surface down to depths of a few
hundred feet, between frequencies of 0.5 to a few hundred hertz.

Fish in

shallow streams will very likely sense these levels, but the consequences
cannot be determined at the present time for past, present, or future
exposures.

As far as dairy and beef cattle are concerned, overpressures of
2.6-0.75 lb/ft

have apparently had no effect (Bond, 19721.

It is rather
unlikely that overpressures will affect Mule Deer, Desert Bighorn Sheep,
American Antelope, Wild Horses, Burros or domestic livestock.

Although the direct response to overpressures from sonic booms is
not likely to cause measurable behavior interference or direct damage,
prey specie. might possibly increase their risk to predators, by respondIng in any manner to overpressures such as aM ever-so-slight movement.
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Only recently has work been initiated on the response of animals to
noise, not to mention the effects of sonic booms per se (USEPA-NTID300.5,
1971).

Some attention has been given to farm animal responses to uncon-

trolled noise such as sonic booms; in some cases, definite negative prompt
responses have been demonstrated, although recovery was always rapid and
seldom resutia-g in measurable effect.

In a recent period (1961-1970),

238 sonic boon animal claims were filed with the US Air Force, 98 of which
were settled and received payment [ Bell, 19711.

Most of the claims were

made for farm animals.

During the course of thesE early investigations, data were gathered
on animal responaes to sonic booms.

The suns.ary of 1971 reviewr of the

available data are w?ll-docunented and presented by Bell 119711 and LJSEPANTID30O.5 11I971).

Bell abstracted these data with:

rnd',viduail domestic or pet animals may react to
a boom, a simple startle response being the most
common reaction.

However, specific reactions

differ according to the species involved, whether
the animal Isalone, and perhaps whether there has
been previous exposure. Occasional trampling,
moving, raising head, stampeding, jumping, and
running are among the reactions reported. Avian
species occasionally run, fly, or crowd. Reactions vary from boor to boon
and are not
predictable. Animal reactions to booms are

similar to their reactions to low-level subsonic

t
a9rplane flights,
h
elicopters, barking dogs. blown
paper, and suden noises.
Conclusive data on
effects of booms onta roduction are not avaylabl,
but no change in milk prodee
ction by one dapry herd
wag noted.
The reactions of mink to sonic booms
have been studied In considerable detail. Female

and

mink wit'. '^Its may be alerted, pause In activity,
and look for source of sound. Sleeping females
mnaay awaken and mating pairs may show momentary
aTertne!
'ut
thl
e mating ritual Is not disturbed.
No woundiag, killing, carrying, or burying of kits
in nest by fesmles have been observed in the
studies.
In one series of observations, the
reactions of the mink to barking dogs, truck noises,
and mine blasting were similar to their reactiova
to booms. The effect of booms on ebgs being
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hatched under commercial conditions was examined
in detail, and no effects on hatchability were
found. However, a mass hatching failure of the
Dry Tortugas Sooty Tern occurred in 1969, and the
circumstantial evidence suggests that physical
damage to the eggs by severe sonic booms caused
low-level supersonic flights was responsible.
Observations on wild and zoo animals are quite
limited, but those made on deer, reindeer, and
some zoo animals revealed no reaction or only
minimal and momentary reaction, such as, raising
the head, pricking the ears, and scenting the
air.

-by

The report submitted to EPA by Memphis State University [USEPANTlD300.5,

/mal.

(1)

1971] places thE possible effects of noise into two categories;

interference with behavior signals and (2)

direct effects on the ani-

Noise that would interfere with behavior would generally be in a
ftýiquency range that would tend to "Jam" the signals, while direct effects
would likely come from persistent exposure to high intensity or sonic
booms.

This review summarizes its findings with:
Clearly, the animals that will be directly
affected by noise are those that are capable of
responding to sound energy, and especially the
animals that rely on auditory signals to find
mates, stake-out territories, recognize young,
detect and locate prey, and evade predators.
These functions could be critically affected,
even if the animals appear to be completely
adapted to the noise (i.e., they show no
behavioral response; such as, startle or avoidUltimately, it does not matter to the
ance).
animal-whether these vital processes are
affected through signal-masking, hearing loss,
or effects on the neuro-endocrine system. Even
though only those animals capable of responding
to sound could be directly affected by noise,
competition for food and space in an ecological
niche appropriate to an animal's needs, results
in complex interrelationships among all the
-animals Ln an ecosystem. Consequently, even
animals that are not responsive to or do not
rely on sound signals for important functions
could be indirectly affected when noise affects
animals at some other points in the ecosystem.
The "balance of nature" can be disrupted by
disturbing this balance at even one point.
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This summary, generally, suggests possible effects that pertain to
the relationships discussed In Appendix B.

While such effects of manmade

sonic impulses are not known for the long-term, the accommodation of birds,
mammals,

and fish to thunder over the long-term is assured.

Also,

the

species that reside in COR have rea hed some degree of accommodation with
sonic booms as well as with explosives and gunfire (military and recreational).

4.3.2

Impact of Aircraft Noise on the Environment

4.3.2.1

Community Noise Exposure Due to Nellis Landings and Takeoffs

Figure 4.6 shows the normal weather approach and takeoff patterns
for Nellis AFB activities.

As the figure indicates, the normal approach

path to Nellis AFB Just cuts the northern extremity of the Las Vegas city
limits.

Approximately 20 percent of the time local winds are such that

takeoffs must be made in the reverse direction along the normal approach

I

pattern.

Takeoff conditions typically generate more severe noise levels

than do approaches; consequently,

the greatest potential for continued

occurrence of noise intrusion on Las Vegas residents occurs during the 20
percent of the time that takeoffs must be made in the direction toward
Las Vegas.

Nellis AFB received about six complalits in calendar year 1973 from
such conditions and the complaints arose from residents located about three
and one half miles from the center of the Nellie runvay;

Rough estimates

based on prescribed Nellis procedures indicate that slant ranges for maximum effective perceived noise (EPN)

levels incident on the complainants are

approximately 9000 to 10,000 feet with an assumed aircraft altitude of
3000 feet.

These slant ranges could be expected to produce effective per-

ceived noise (EPN)
F-14 aircraft,

levels of 100, 94,

and 90 EPN dB for F-4, F-104G,

respectively (Appendix E).

and

Nellis has a greater complement

of F-4 aircraft and includes some F-1lt aircraft which most likely produce
noise levels similar to F-4.

13
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(F-4 and P-111 thrusts are of the same order).
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Asmuming 100 daytime takeoffs per day (existing average Nellis rate) at
100 EPNdB incident on the region of complaint a wise exposure forecast
A significantly inhabited area
31
However,
would be expected to voice widespread complaints at this level.
(NEF) number ot 32 dB would be deduced.

in this particular case the impacted region of North Las Vegas (vicinity
of Lake Head Blvd. and Lamb Blvd.
*

loped to residential uses.

intersection) is voc )-t

ur•Ifnrmly deve-

Also, the NEF value may be in error either

way by 5 dB.

If

an NEF of 32 dB is accepted as representative of a threshold

complaint criterion, It
the likely increases

is possible to make some deductions concerning

in noise exposure due to the moderate: expansion of

Nellis AFB activity under far-tenm COR.

In the far-term the daily

average number of takeoffs from Nell's may be 140.

If

these are all

performed in daytime hours the increase in NEF above the 100 daily
takeoff rate would be 1.5 dB.

Thus,

residents withir slant distances

from the aircraft 20 percent greater would be subject to the-same NEF
as brought forth the original complaints.
takeoff climb angle,

For example, at a 10 percent

a 20 percent increase in altitude (from 3000 to

3600 feet) end corresponding slant range would shift the point of threshold NEF by approximately one mile further along the takeoff flight path.
This could well bring the region of threshold NEE Into more developed
residential areas,

(roughly from the intersection of Lake Head and Lamb

boulevards to the intersection of Lake Head Blvd. and Pecos Street).
These calculations are based ca relatively simple depictions of the
Nellis operating ;rocdures.

Nonetheless they do demonstrate the-

relative magnitude of the effect increased -aircraft operations may have
on residential populations nearby Nellie AFI.

*e

Based on an April 1973 street sap prepared b) the Auto Club of Southern
California.
It is a mean
Noise exposure forecasts must be interpreted with caution.
subjective measure which attempts to integrate the intrusiveness of a
noise source with its frequency of occurrence over a day's period.
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About 7 percent of existing Nellis operations are nighttime, which
have'a greater potential for inducing complaints due to the greater sensitivity accorded them in noise disturbance studies.
be an increase in nighttime operations.

Undir'COR, there 'may

Such operations will be carefully

investigated and procedures developed to determine the likelihood of undertaking them during periods with adverse wind conditions and their frequency
of occurrence.
These estimates of noise exposure forecast and the consequent determination that far-term COR activities at Nellis may bring forth more noise
complaints is based on the existing levels of development under the flight
path region. Any further development in this region between now and farterm COR would tend to increase the number of complaints.

However, the

Air Force has put into practice a procedure termed Air Installation Compatible Use Zoning (AICUZ) which attempts to limit the development of future
noise and safety problems associated with military operations by working
closely with local planning and zoning authorities. The AICUZ concept
will be applied to the COR/Nellis activities.
It may be feasible to consider a reduced level of operations when
periods of adverse wind conditions exist. Under normal wind conditions
takeoffs occur over relatively uninhabited grounds, and approaches,
although occurring over the same region that produces complaints when
takeoffs are reversed, are sufficiently low in noise generation that the
modest increase in Nellie activity under far-term COR should not produce
any significant. number of complaints.
4.3.2.2

Human Noise Exposures in the Caliente EW Range
No takeoffs or lndings by military aircraft will occur in the
Caliente region during normal test activities. Present operations are
restricted to subsonic speeds less than lMach .85 and altitudes greater
than 5000 feet above centers of population, i.e., within two miles from
such populations, and farther than two miles aircraft may operate down
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to 1500 feet above ground level.

.

-

.z.

:.:5

t . ,.'

-- :

There are several proposed threat simu-

lator sites at about two miles from the towns of Panaca and Pioche.

SAM

suppression aircraft in mock attack on ouch sites may operate with afterburners for short periods when at low-level.
may be used.

Either 1-4 or I-105 aircraft
This case probably poses the greatest potential noise intru-

sion on the populations of those two towns.
At a slant range of 10,000 feet with afterburner power, an 1-4 may
produce an effective perceived noise level of 102 to 105 EPNdB, depending
on aircraft speed, for a very short period of time at the point of observation.

For both near and far-term COR, SAN suppression sorties at the

Caliente range are expected to avertle six to seven per day, primarily
during daytime.

These conditions combine to produce a noise exposure fore-

cast (KEF) of approximately 20 dB.

In a residential urban noise background

this level would
31 be noticeable brt- :.quuld produce no reaction in the way
of complaints.
The Calienta reg:on, prior to any military operations,
would probably have been considered a very low background noise area. However, there has existed for the
.:t aseveral years a history of EW activity
in the Callente region, and it

i. .uite likely that some degree of accommo-

dation to this activity has resulted. Since COR plans involve only a
modest increase above existing activity, it Is sot expected that any significant level of noise complaints will arise.

Outside the existing EW

range and particularly in COR North where previous activity has been
slight, there is a possibility of eliciting complaints fron COl activities
depending on how quiet the existing background noise levels are in those
areas.

For example, survey data reported by the Environmental Protection

Agency31 indicates that, on the basis of a 24-bour average, &'rural farm
area may be exposed to A-weighted outdoor miqe levels of 37 dBA and in
urban residential area to 50 dEA.

Peak noise levels during the 24-hour

period for the same locations were reported at 53 dBA and 69 dBA, respectively.

It is against this difference tn expected background levels that

COR operations may be expected to generate am occasional complaint from
quiet regions.
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Flyovers of small towns (i.e., Pioche, Panaca, or Caliente) at 5,000
feet above ground level and cruise power may produce effective perceived
noise levels of 75 to 90 EPNd#, depending on the otnber (up to four) and
closeness of aircraft in formation.

A noise exposure forecast for up to

20 such incidences per day would probably be inconsequential.
if

However,

in the course of the test mission, engine power settings were to

approach takeoff or afterburner levels when over these small towns,

noise

exposure levels to the population would be of concern.

Before considering further restrictions on aircraft operations over
small centers, careful detailed studies of flight profiles and their generated noise exposure levels will be made and appropriate procedures will
be established to minimize these influences.

4.3.2.3

Other Potential Human Noise Exposures Arising from Proposed COR
Operations

Single isolated incidences of severe noise exposure may occur whenever a mission aircraft flies at low-level over a person (or party) in
the field (e.g.,

prospectors or rock hounds).

These occasions may arise

anywhere within the uninhabited regions of COR East or North,

where air-

craft operations may be as low as 1500 feet above ground level, or along
specified low level routes where flights are typically at 500 feet above
ground level.

At 500 feet altitude effective perceived noise levels may

range between 100 and 128 EPNdB for F-4 and F-104C aircraft depending on
power setting.

Corresponding peak sound pressure levels may range between

98 and 127 dB.

Although the upper value is below the threshold- of pain

and the duration of exposure is probably too short to cause permanent
damage,

the exposure of people to this level would be classed as annoying.

Perhaps greater concern would be expressed over possible disruptive
effects on the activities people might be pursuing.
For example, the Utah
a
State Archeologist, David S. Madsen,
notes one incident of damage wherein
Letter to General Research Corporation, January 11,
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1974.

a low-altitude overflight resulted in a cave-in on one of a crew Involved
in an archeological excavation.

Unless such &'site was directly under an

assigned low-level route such on incident would have to be regarded as
random.

Given that some of tIe known archeological sites may be Iragile

in this respect (rock shelte'zr
in planning any changes or a

sves, etc.) the Air Force will take care
'

is to the system of designated low-level

routes to avoid known archeologIcal sites that co, ld be damaged.

When made

aware of plans for new archeological excavation, the Air Force will cooperate to avoid disruptive effects on such activities insofar as COR objectives are not negated.
4.3.2.4

Exposure of Animal Populations to Jet Noise Sources

The topic of noise has been the subject of several reviews as regards
animals (e.g., Bond 11971); USEPA, NTID300.5 [19711).

Before discussing

noise, it should be pointed out that the major body of data are derived
from domestic or zoo-kept animals.

Because of this fact, the data are

not necessarily valid when applied at face value to wild animals.

Most

literature suggests that domestic animals are little affected by the sorts
of noise generated by jet aircraft.

However, low-flying aircraft in close

order may present a series of rather different effects.

Such exposures

have been occurring in the COR area for more than 20 years.
In general, experience with birds of prey suggests that sudden noise,
such as would be produced by a low-flying aircraft appearing over a hill,
will quickly flush the bird from its nest.

Sudden noise when no aircraft

is visible could have a similar effect, although visual awareness may be
a governing factor in determining the bird's response.

The type of noise produced also has differential effect on wildlife.
For example, nesting hawks, eagles, and falcons are more easily frightened
and startled by the noise generated by a piston-driven Sikorsky S-56 helicopter than by a Hiller

1iN-1100 Jet helicopter [White and Sherrod, 1974).

It is not clear what the type of noise generated by a low-flying jet viii
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do to bird populations; while it might be difficult to demonstrate a shortterm effect produced by jet noise, there is a possibility that effects
will only express thcr-.-elves on a long-term basis. For example, aircraft
and other camp-related activities on the Alaskan tundra had little effect
on the population density of adult Longspurs, per se, but a lowered reproductive success was indicated in the disturbance sites over the control
sites (L.G.L. Ltd. 1972a].

Such an effect, thus, could be detected in

the long-term if a lowered population density was observed as a result of
the present and continued levels of activity in the COR area.
Snow Geese on pre-migratory staging grounds can be disturbed by aircraft at elevations up to 10,000 feet wh~re floclk.i may flush as much as
nine miles away from the approaching aircraft. If harassed, they may be
driven completely away from areas as large as 50 mii2 L.G.L. Ltd.,

1972b).

The effect on geese may be a function of visual rather than auditory disturbance.

There is little doubt but what lott-flying jet aircraft v"...'

induce a response from birds, but it

is uncertain what the effects will

be or what degree of accommodation will result except that in the COR
area, past activities have surely reached a significant measure of
accommodation.
Indirect ettect on birds may take place in the torm ot a reduction of
Insects may be adversely affected by sound [USEPA, NTID300.5,
1971] and in the course of making adjustments may, in turn, have a resulta food source.

ing effect on insect-eating birds. When insects avoid an area or -cease
moving because of noise, those organisms relying on then for food may
leave the area.
The best-documented effect of noise on man or animals, especially
well documented with laboratory animals, is the production of hearing loss
or damage to the auditory system. Damage can be produced by either a brief
exposure to a very loud sound or by a prolonged exposure to moderate levels
of sound [USUPA,
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NTIW)flO.5,

19711.

heretotore, most ot the work done with animals, including man, has
Animals apparently have the ability

been done in the range of 100-200 dB.

to undergo temporary threshold shifts when exposed to low sound pressure
levels of 70-90 dB [Peters, 19651 such that they, in a sense, accomodate
to noise.

Werner [19591 found that noises simulating thunderclaps, with a

frequency range of 40-2A0 Hz at 98-100 dB given in rapid succession over a
duration of 20 minutes, produced emotional responses in the experimental
animal.

The responses were measured by analyzing seretions in urine.

Aircraft passing over the Callente Range may be as low as 1500 feet
above ground or near 500 feet above the ground on assigned low-level
routes.

At these altitudes, the sotJnd-pressure-levels are expected to range

between 98 and 127 dB.

It ifi qVti.e likely that vita eignt to nine mLssions

per day at low level, the frequency of exposure to the 1.00-di ranee of
sound w•il not be frequent enough to elicit physiological damage.
Zoo animals appeared to show more 'awareness" or concern for moving
objects than tor sound [Bell, 1972).

It may well be the wild animals will

likewise be more disturbed by flying jets than by the noise they generate.
Certainly when approaching a nesting eagle in a helicopter, visual awareness
of the aircraft elicits more reaction than does the sound of the aircraft.
Concern would seem to lie in those area
terrain.

where aircraft are low to the

In these instances, aircraft will be low enough that they could

appear to be directly above the animal and thus a threat to it, but there
has been insufficient investigation to test end confirm such a hypothesis.
In summary, the data on animal responses to noise are insufficient
to enable accurate deductions of potential impacts arising from COR opera-

"tions. There is particular uncertainty regarding Oe effects that might
arise from long-term protracted exposures.

Furthermore, there has been

a history of exposure to the animal populations to the Hellis range and
Caliento EW range areas from previous and existing Air Force activity.
If any of the response mechanisms discussed above have been operative
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throughout the history of exposure, it
adaptation and accommodation to it
Littlce In tl,.z w'ay o1fny
noted, but it

is quite likely that there has been

on the part of the natural environment.

advarL_ impacts from this exposure have been

would be pzemature to base any conclusions on this general

observation in that there has not been a continuing, comprehensive environmental monitoring of this region.
as noted above,

Furthermore, somr potential effects,

may be observed only ir.the long term, and sufficient time

in many cases has not transpired to demonstrate such long-term effects.
We should note, however,

that in addition to a projected gradual increase

in Air Force activity in the COR region, there will be slight redistributions
of activities to areas that have less hisiory of exposure.

In such cases,

there may occur impacts that could cause sow readjustments and accommodations
amzr.-

impacted species and ecosystems.

4.4

IMPACT OF CROUND ACTIVITIES
The primary construction in COR will likely Involve some roads and

instrument trailer pads.

There may also exist the possibility of fencing

the pads to assist in the necessary security.

Fortunately, most of the

extended field roads necessary are already present; thus, only small
sections of access roads are required.

This will reduce road construction

and the concomitant impact to a bare minimum.

Road construction in

undeveloped environments may cause several results:
1.

Increased off-road recreational activities,

2.

Increased erosion potential,

J.

Dispersion of solid wastes into new areas,

4.

Additionai dust,

5.

Disruption of certain wildlife habitats,

6.

Disruption of remote plant and animal refuges,

7.

Increased potential for disrupting breeding and nesting
behavior,

8.
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and

Increased human access and possible fire and vandalism.

............

.

.

.

.

.

If any of these become excessive, the results could become a matter of
concern.

With the road system already present, it I$ unlikely that many

of the hazards mentioned above will become serious.
Perhaps Item 6 above has the greatest risk attached.

Care will be

taken to avoid road or instrument pad construction that would necessitate
accessing the habitats of any member included among the important checklisted species.

Opening these areas to easy public use could have uncor-

rectable consequences in a few years or generations, particularly with
plants such as the Bristlecone Pine.

Item 7 ti particularly Important

when considering species with nervous nesting habits, such as the Golden
Eagle. Eagles, and several other species, will readily abandon a nest
when repeatedly disrupted and possibly breaL eggs in the process. Some
will even eat their young when disrupted excessively.
Perceived impacts will be avoided as much as possible with appro-

ji

In the surveypriate environmental consultation and careful engineering.
Lng uf new roevb, or instrument pads, care will be taken to avoid undesirable pollution.

Should the instrument pads have to be secured, they will

likely be either temporarily posted with closed roads, or fenced. Any
new roads will be planned so as not to restrict ranchers from their necessary activities.
Generator noises provide a general nuisance to human and wildlife
alike, but they seem to accommodate to it rather rapidly. zThere will always be avoidance behavior displayed by certain shy species, particularly
those with strong mobility such as coyotes and bohcats.

Insofar as possible

effort will be taken to reduce the generator noise in hunting areas during
hunting seasons.

Cenerally, generator noises, a very local effect, will

probably be insignificant.
There exists the possibility of killing animals with either live or
inert ordnance applications.

Two important species may be exposed to this
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is

potential hazard (Dark Kangaroo Mouse, M. m. sabulaniis and Pallid Kangaroo
Mouse, M. p. ruficollaris) since small portions of their geographic ranges
are found in the North Range.

Fire caused by live ordnance has the potential of removing relatively large areas of vegetation especially during those Infrcquent years when
there is abnormal fire fuel buildup (high productivity).
ing years of high fall precipitation,
species,

This occurs dur-

with pregermination of ephemeral

followed by adequate spring moisture to cause heavy growth.

heavy growth of these species produces the fuel for fire.

The

Some species

involved are Red Brome (Bromus rubens), Fiddleneck (Amsinkia spp.) and Red
Stem Filaree (Eurodium cicutarium) and on previously disturbed soils Russian thistle (Salsola kali).

In view of the fact that 25 percent of the

20 mm ordnance are tracers, there is a possible hazard of fire.

However

air-to-air and air-to-ground gunnery activity is carefully controlled and
there are no known instances where the Air Force has been responsible for
any of the fires that have occurred on the Desert Game Refuge (shared with
the South Range).

Moreover, use has been made of 20 mi tracer ordnance

on the test ranges over a period of many years and range procedures have
been developed to keep this hazard to a minimum.

No increase in this

type of ordnance expenditure is planned for COR and it is

fully expected

that the improved instrumentation of COR will allow a reduction in its use.

4.5

IMPACT ON AIR QUALITY
The CGreat Basin generally enjoys excellent air quality, owing pri-

marily to its tparse population.

Only In urban centers such as Las Vegas

is there noticeable deterioration in air quality over a significant area.
Court interpretations of the Clean Air Act require that areas of very
high air quality must not be allowed to deteriorate significantly even
though such a deterioration would not violate air quality standards.
Clear, precise quantitative interpretations of this ruling have not yet
been offerid.

Nonetheless there is a need to assess to what degree COR

operations may cause deterioration$ In air quality.
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There appear to be two primary areas of concern; the landing and
takeoff activity at Nellie AFB and the routine mission operations over
the test ranges.
forecast,

Since no increase in Fallon activity as part of COR is

Ir will be assumed that COR activities cause no additional con-

tributions to emissions at Fallon.

Total activity projected for H/W/D

has not been identified and, consequently, the effects on air quality in
that area cannot be discerned.

With respect to making estimates of in-

creases in pollutant emissions, necessary detailed information on military
landing, takeoff, and other possible profiles is not available.

Conse-

quently, the following estimates of COR contributed emissions are very
approximate.
Data recently compiled by the Air Force Weapons Laboratory32 on
source emissions of various Air Force engines shows a wide variation in
emission outputs depending on the particular engine and the particular
operating mode (i.e.,

idle, military thrust, afterburner, etc.).

data on particulates, carbon monoxide (CO).

Emissions

unburned hydrocarbons (HC).

and nitrogen oxides (NO x) for 29 engines, eight of .hie are turbojets,
were included in the compilation. Data for the F-4 and M-lll engines
were used to estimate the effects of typical COR operations.
4.5.1 Estimates of Emissions for Nellis AFB
Nellis airstrip activities of concern in calculating emissions are:
engine idle and taxi time prior to takeoff, takeoff time (until aircraft
clears the runway), and duration of climb profile that can reasonably be
expected to make emissions contributions to the air quality in and around
Las Vegas.
For the first condition it is assumed that takeoff ti made
at military thrust.
Typical profiles used by the EPA33 suggest the following durations
for each mode of the landing and takeoff cycle for military Jets at ci:9lian airports:
6.5 minutes for idle and taxi, 0.4 minutes for takeoff,
No standardized intervals for military operations at military airports
are aysilable.
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0.5 minutes for climbout to 3500 feet, 1.6 minutes for-ijiriacVin1ad
Ing and 6.5 minutes for idle and taxi.

Thus, there are 2.5 minutes of

operation at or near military thrust and 13 minutes at .idle/taxi thrust.
Since 3500 feet is an approximate mixing depth for air quality considerations, emissions above that altitude are not considered in the calculations.

Yearly totals for aircraft pollitant emissions are derived based

on one takeoff and one landing per sortie, and 28,275 sorties per year
and 39,000 sorties per year for existing Nellis and far-term COR activities,
respectively.

Calculations were performed first assuming all Nellis AFB

sorties were flown with F-4 aircraft and then repeated assuming they were
all flown for F-1ll aircraft

.

Table 4.1 presents the results of calcula-

tions based on these assumptions with Idle-time (assumed to be 13 minutes
per sortie) contributions itemized.
These estimated increases in ,tollutant
contributions to Clark
County (Las Vegas Standard Metropolitan Statistical Area) Nevada air
qiality are probably of minor significance. An annual increase of 153 tons
of particulates represent. 15 percent of the existing aircraft sources
but only 0.2 percent of all sources in Clark County. Similarly, COR
Nellis .N
increasts represent 7 percent of all aircraft NO
emissions
and less Loan 0.1 percent of coty-wide

NO
emissions.
2
Increases in
emissions due to COR Nellis are even less significant when
compared to existing county-wide totals or totals for aircraft only.
CO

and

HC

Although Las Vegas presently exceeds ater quality standards for
uxidants

f(photocFemilcai smog) the direct contributions of Nellis aircraft

should cause only an imperceptible increase in oxidant levels. Similarly
the Indirect contribution due to COR-induced economic growth should be
sm~all and masked almost entirely by the contributions from the expected
levels of economic growth due to other stimuli.
in general, severe air pollution episodes occur when atmospheric inversions
are quite low (much less than 3500 feet). Emissians generated above the
Inversion do not contribute materially to the pollution episode. Conaecj'ently, the calculation of emissions contributions based on a 3500 foot
mixing depth overestimates the impact on air quality.
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TABLE 4.1
ESTIMATED COR/NELLIS POLLUTANT EMISSION
Contributions to Las Vegas Air Quality
(tons per year)

Particulates

NO

Co

HC

Existing
Nellis
total

339

138

405

45

idle

212

24

386

40

total

403

127

574

138

idle

204

12

563

137

total

468

190

559

62

idle

293

33

533

55

total

556

175

792

190

282

17

778

189

If all F-4

129

52

154

17

If all F-111

153

48

218

52

F-4

F-111

-.Far-Term
COR
F-4

F-111
idle

-

Increase
Due to COR

NOTE:

Calculations assume all Nellis AFB sorties flown by F-4 or,
alternatively, F-111.

Potentially the most significant problem area is perhaps wttit
particulate air quality.

The Nellis monitoring site indicates that

presently air quality is slightly better than the standard.

The localized

effect of the COR/'ellis activity may cause peak levels to exceed standards
for particulate concentrations.

However, particulate emissions of interest

to air quality--and the ones typically measured for sources-are in the
sub-micron size category and are considered to be as generally diffusive
as the other species.

It

should also be noted that an Air Force effort

has been initiated to reduce visible (and other) emissions from Air Force
aircraft.

One such project is described in a report by the Aero Propulsion

Laboratory entitled,

Assessment of Pollutant Measurement and Control

Technology and Development of Pollutant Reduction Coals for Military
Aircraft Engines (AFAPL-TR-72-102).

4.5.2

COR Impact on Rural Air Quality (Caliente Area)
Since no takeoffs or landings during missions will occur in the

Caliente region the only concern is with aircraft overflights below
3500 feet above ground level (assumed mixing depth for air quality calculations).

Flight restrictions over and near small towns are such that most

emissions from any aircraft lower than 3500 feet will be at-more than two
miles from the Lown.

Furthermore many of the aircraft sorties (e.g..

strike force aircraft with electronic countermeasures)
a,. und 12,000 feet.
operations ("1400/yr)

are at altitudes

Assuming that all SAM suppression sorties under COR
over the Caliente range each involve 20 miles of

low-level activity at military thrust, it

is estimated that 8 tons per

year of particu.lates would be added to the Lincoln County emissions
inventory.

This represents approximately a 3.2Z increase W. existing

particulate emissions and can be judged a minor though significant contribution.

Because threat simulator sites are rotated from site-to-site on

a frequent basis,

the locations of low-level flight tracks of attAcking

aircraft would vary throughout the Caliente range causing the pollutants
to be dispersed.
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4.5.3

Other_&Lr Quality Impacts
For many of the COR air-to-ground missions, activity vwil

include

Such tests are conducted at the land34
H/WID complexes. Previous assessments
and
Nellis
restricted ranges of the
the discharge of live ordnance.

of live ordnance impacts on the around have concluded that'contributions
to degraded air quality are minimal and in terms of total impact on an
extremely localized area are overshadowed by the direct effects of the
explosive (blast and cratering).

Furthermore, with the improved test

instrumentation to be used for the proposed COR there wi-l probably be
less need to employ live ordnance In many missions, since precise measurements of interacting test elements will allow reasonably accurate senrina
via computer simulation.

4.6

ECONOMIC IMPACTS
The economic impact of the proposed (OR activities can be manifest

In many ways.

One,

of course,

is

in the staffing of COR.

Current plans

are tentative regarding the mix of Air Force and contractor personnel
used to man COR facilities and provide for operations and maintenance of
the range.

Different mixes may result in slight variations in the

manning levels; however,

the forecast levels previouqly mentioned for COR

are approximately correct and most personnel will still
tne area.

So,

come from outside

tor the purpose of this section, th'e level,

rather than

the nature of the staffing is important.

The number of direct employment opportugnities created bg CA)R is
difficult to establish at present as the mix between Air Force and contractor personnel to man the CON facilities has not yet been determined.

it should be noted that while the economic differences attached to different mixes are negligible, there may be some social differences. While
stationed in remi)ter areas such as Tonopah or Caliente, AF personnel are
rotated frequently.
Thus while their economic activity supports the town
they are never really integral, and are less affected by the remoteness.
(:Contractor personnel will be more permanent and can be affected by a long
stay in a remote area.
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In any case they will certainly add to local business activity and
secondary employment and thus increase the gross income of the area.
These additions to gross business activity must of course be balanced
against the costs associated with educating more children and adding to
other facilities, such as schools.
The COR is programmed to develop to its planned staffing levels
over a period of approximately 5 to 6 years after which the staffing
It is difficult to predict what the
levels should remain constant.
levels of COR activity may be beyond the far-term. However, it deserves
mantJen to note that COR activity will not be tied directly to any specific ,
militarv conflict such as Vietnam.

Its role wll be much the same as

the Fighter Weapons Instructor School presently existing at Nellis which
should provide COR with a measure of stability in the longer term.
The introduction of new population where the staying power is not
certain can raise important issues for people who are the .present residents
of these communities.

The Infusion of new money can hardly be opposed

in circumstances of economic

4

ecline, but the steadiness of th'e income

an'l the burdens on public facilities may raise important issues.

Some.

.,nalysls of these factors on community planning Is necessary to assess
these effects and project suitable measures which may be implemented.
One Important way the impact may be felt is in the increased economic
a~tivity supported by the increiase in direct employment.

The best way to

ieasure this 1h. to estimate the additional or secondary employment which

will br supported.

Thi. is done with an employment multiplier, which mea-

,;.jrs the charge in local employment resulting from a unit change of
employment

in a basic industry.

This multiplier varies from region to

region and 4,tnerally ranges from about one to two.3S.36 A study of the
.;uuthern Nevada area has indicated that a multiplier of 0.8 is appropriate.17
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The impact is also measured in terms of increased AF procurement
and construction levels.

Since procurement Is on an as-needed' basis,
However, given the current level of expendi-

there are no projections.

tures and the percentage Increase in base activity, there is no reason to
Table 4.2 shows the pro-

expect that this would be a significant impact.
posed construction activity.
ning levels of this activity.

No data Is available on the rate or the manLas Vezas (see Tables H.9 and 1.5) does

have a significant level of construc'

~on employment, which has handled

the construction of many major prodi ts over the part decade.
On the L,4her bide of the lcdg.r are the costs of these impacts.
ThA'q. rosts are manifested in a variety of ways.

One, of ccurse, is the

added expense of providing urban services to the increased population.
Most of these are municipal services (e.g. , education) and are funded
throug~h a variety of *ocal taxes.

j

Other services such as housing are

normally provided through the private sector.

The AF has na plans for

building housing on-site in the outlying areas of COR.
The basis of this analysis Is the population increases which can
be induiced by the proposed COR octivity.

Table 4.3 shows the poteniat~l

population impacts by geographic location.

The staffing levet~s are

TABLE 4.2
PROPOSEDl COR CONSTRUCTION COSTS
(U Thousands)
Nella
rY74

$

Indian Springs

Hill

54'S

FY75

4,277

917

FY76

2,492

205

$903
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TABLE 4.3
POTENTIAL POPULATION [HPACTS BY LOCATION

Staffing

Induced
Employment

Total
Employment

Potential
Population
Increase

Caliente (Area)

206

165

371

1187

Las Vegas

186

149

335

1072

4

3

7

23

265

212

477

1526

Salt Lake City
Tonopah

obtained from Table 2.7, grouped by location, and multiplied by the employment factor of 0.8 to obtain the total potential employment impacts.
f1s.res represent !n '

These

bp"er -is areas whill high unemployment (Las Vegas,

Lincoln) will probably fill some secondary jobs without extensive imnigration. However, in an area with unemployment as low as Nye (1.5 percent)
the increased demand for employment will need to be met by immigration.
The last column in Table 4.3 shows the potential population increase for
each area. This figure is derived from the employment potential using an
39
average household size of 3.2 persons.
This projected population increase is 0.2 percent, 58 percent, and 86 percent of the existing 1980
population projections for Las Vegas, Caliente/Pioche/Panaca,
14

and Tonopah,

respectively.
The Important consideration here is to demonstrate the level and
possible costs of extra services required by this population increase.
Potential impacts upon area schools are shown in Table 4.4a. The increase
in enrollment is derived by multiplying the population increase by a fac39
tor which shows the percentage of students (Kzl2) in a normal population.
When compared with the current excess capacity, there would be a possible
shortage of three to four classrooms in both Caliente and Tonopah.
In addition to capital requirements,
ing expenses.
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there are, of course, operat-

Table 4.4b shows the additional operating expenses based
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TABLE 4.4
POTENTIAL SCHOOL IMPACTS
a.
curre,,t
Excess
Capacity
Caliente
Las Vegas
Tonopah

Potential
Increase in
Enrollment

Potential
Capacity
Shortfall

1972 Capacity

263

112

14

NA

23?

...-

242

33)

97

14

Net Projected
Additional
Operational
costs

Percent of
71-72 County
School
Receipts**
25.0

151

b.
.Yearly **
Operation
Costs Per
Pupil

raliente
Las Vegas
Tonopah

Capital

.

Potentiai
Additional
Operation
Costs

Percent at

Operating
Present
PL-874
Revenues

$1,230

$323,500

$56,000

$267,500

852

202,800

50,700

152,100

1,148

389,200

72,000

317,200

0.1
20.0

Nye and Lincoln County Schools.
Nevada Department of Education, Biennial Report of Selected Data, Carson
City, Nevada, 1970-PV72.

on the 1972 costs in each L,..,ty,

Under Public Lay 874,

the Federal

government pays a school di, tri.t $213 a year for each student whose parent
works on a Federal Installet ion and lives in the district.

Thts ti ob-

viously not enough to cover the variable cost per student and the resulting
The continuation of this program into the future to not a certainty. Each
year Congress must appropriate and the President sut approve the appropriation. .it is our assessment that this aid will continue, though if it
does not, the financial impact upon local school districts would be even
more severe.

i-I I
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.

increase in yearly operating costs for each district as shown.

In addi-

tion, in order to show the severity of the impact, the amount is shown as
a percentage of the yearly educational receipts for the entire county.
The impact is noteworthy in Lincoln aid Nye Counties.

Two major sources of revenue represent significant fractions of
school operating revenues.

About 32 percent is subvented from the state

and is based on school enrollments, while 30 percent of the school's bud-

40

get is supported by local property taxes.
increase due to population growth,
will increase proportionately.

As local school enrollments

the amount of the state's subvention

If school operating budgets do not in-

crease proportionately any faster than school enrollments the above percentages will remain roughly constant.

Should school budgets grow faster

or slower than enrollments the percentages supported by local property
taxes would change.

However,

the net impact will be measured by the

changes in local tax rates required to balance revenues with costs.
In Tonopah there exists a supply of vacant housing sufficient to

provide for most of COR-induced growth.

Vhile it

is not expected that

all existing vacant housing would be utilized before any new houses would
be constructed,

the .prospect" are that Tonopah's tax base will grow slowly

relative to school revenue requirements.
will probably increase.

Consequently school tax rates

The situation in Caliente/Panaca/Piche is some-

what different as ultimate COR-induced population growth will probably
stimulate some construction,

However, these expected additions-to the

tax base will very likely not meet the Increased school revenue requirements.without some tax increase as well.

The percentage increases in

school tax rates required will be less than the percentage shown in Table
4.4b,

but it

is difficult to predict the levels at this time.

Another possible impact is the potential for lost air transient business due to proposed COR airspace (see Sec. 4.1.2 for more details).
Losses in air transient busi.asa could rzzult in income losses for private
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enterprise such as decreases In aviation fuel purchases. Concomitant
losses in aviation tax revenues to affected local airports could result
as well.

The 1972-1973 Special Aviation Tax paid to Nye County vas $436.

Lincoln County does not assess this tax.

The regular $0.06 Aviation Tax

adds about $1,310 to Nye County airport funds for a total of $1,746.

This

contributed only about 0.05 percent of the Nye County fund requirements
38
for 1972-1973.

Area cattle ranchers make extensive use of aircraft for counting
cattle, shoving cattle to prospective buyers, and counteracting rustlers.
It is in the third area where area ranchers could realize a loss due to
some loss of scheduling flexibility.

Rustling losses in Nye County have
amounted to about 1,000 head during the last nine months of 1973. Response
to cattle rubtling must be immediate to be effective.

Some ranchers fear

that proposed COR airspace procedures could inhibit them in protecting
their cattlA. (see Sec. 5.2.3).

ties.

Another potential impact area is water usage in the affected communiTable 4.5 shows the potential increase in demand as a percentage

of projected demand in 1980.

The per capita demand anticipated by the

State Engineer's Office in 1980 is combined with the proiected population

TABLE 4.5
WATER USAGE (1980)

Projected Use
in Gallons/
Capita/Day*

Induced

Projected

Percent of

Demand (AFY)

Demand (AFY)

Projected Demand

Clark

445

1.5

241,000

Lincoln

355

1.3

1,070

0.1

Nye

410

1.9

3,200

0.06

Water for Nevada,

Report 95, State Enqineer's Office,

0.0006

February 1973.
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impact to derive COR-induced demand for water.

As shown in the last column

of Table 4.5, this is an insignificant percentage of total demand.

COR

plans call for additional range personnel to be stationed at the Nellis
range near Tonopah and the Caliente EW range.

Implementation of COR plans

will very likely necessitate some concomittant effort to avoid potential
sewage problems.

Sewage treatment at Tonopah is provided in two undersized raw sewage
oxidation ponds.

The collection system has few manholes or cleanouts and

occasionally runs under homes and buildings.

Upgrading the sewage collec-

tion system and installing a new secondary sewage treatment facility with
an approved effluent disposal process would improve this situation.
ing evaluation of the water source, both existing and new,

Pend-

improvements

might entail chlorinating the water supply at the booster pump station,
constructinR a ]4-i'ch transmission main connecting the terminal storage
with the distribution system,

and providing approximately 7,000 more feet

of key feeder mains in the distribution system and over three miles of
additional distribution mains.

These community responsibilities will need

to include plans to upgrade these facilities should analysis show that the
effects of COR-induced growth warrant such measures.
The surfacing of partially treated sewage from underground disposal systems is widespread throughout Panaca.
Meadow Valley Wash,

During high runoff in

the problems become acute and indicate the need for

construction of a collection system and secondary sewage treatment plant.
Waste treatment at Caliente is provided in an outdated overloaded primary
treatment plant.

Portions of the collection syctem run across private

property without legal easements or right-of-ways.

An improvement project

should include upgrading the sewage collection system and installing a
new secondary sewage treatment plant with an approved effluent disposal
process.

Again this is primarily a local responsibility but COR-

induced growth should be considered in proposed solutions.
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Increased population and economic activity will also mean increased
revenues to local goverrment.

Several taxes (cigarette, liquor and $0.125

per gallon of gas sold in the state) are subvented to counties on the

38

basis of population.
sales tax revenues.

Most county revenue is obtained from property and
Since COR-related employment would increase economic

activity and probably increase assessed valuation, revenues to the counties
would litcrease.

This increase would derive from secondary economic and

construction activity as COR anticipate@ no construction which would be
on state or local tax rolls.

9
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5 ALTERNATIVES TO THE PROPOSED ACTIONT

5.1

GENERAL
Alternatives to the proposed action are considered'here in the

context of the needs for a Continental Operations Range.

These needs

grew out of the deficiencies identified in existing Air Force ranges.

Operations in Southeast Asia demonstrated that a requirement exists
for more comprehensive and realistic training prior to the commitment of
our forces in combat.

Lessons learned in World War 11 and Korea could

not be exploited and incorporated into peacetime train~ing and had to be
relearned or modified based on new wartime experience, often at the cost
of losing men and machines to hostile action.

During years of peace, our

aircrews have either never attained or been inclined to lose the edge
required for peak efficiency under the stress of conflict.

Lack of

resources, especially suitable ranges and associated airspace, have contributed to our limited state of preparedness and inability to transfer
the experience of coriat vete rans to the next generation of aircrets.
Also, the experiEnce in Southeast Asia reinforces Air Force convictions

L:..t

aircrews muse practice their acquired skills In a realistically

simulated enemy environment.

Familiarization with new weapon syntems and

their employment is not enough.

Realistic training sorties, combining

integrated activities--across the full spectrum of tacticl. operations, must
of lsin
menandmachnesto
hstie and war.
ac~onlo be
Durng
earsofthiseace
ou
become a way of life
during
peace
effective,
additional

training muot provide for basic weapon systems employment, near-real conhat
practice, and a measurement capability to determine aircrew and weapon
effectiveness under varying situations.

o Complementary to the need for realistic
r

ratning

and practice is

the need for adequate test and evaluation of the weapon systems provided
to our aircrews.

Deficiencies in the operational tost and evaluation data

obtained on new weapon systems were pointed out by the Blue Ribbon Defense

Weapons systems have become increasingly more sophisticated, and

Panel.

technology has provided us with a variety of hardware designed to increase
our combat effectiveness.

Without the airspace and ranges for Integrating

aircrews and weapon systems in a simulated combat environment, the real
capability of our aircrews and weapons effectiveness cannot be determined
directly, but can only be inferred, at best, by extrapolation from smaller
scale tests.

In response to growing Congressional and Department of

Defense concern over inadequate operational test and evaluation of new
weapon systems to support procurement decisions, section 506 of Public
Law 92-15f requires test data, obtained in real operational situations,
to accompany and support requests to Congress for weapon system procurement
authorizations and funds.
The demands of Congress and thr. Department oi Detense for demonstrated performance from weapon systems stem from the necessity to minimize
the technical risks involved in acquiring new weapon systems for the
inventory.

The basic purpose of test and evaluation in the Department

of Defense and the kir Force is to fulfill that requirement for information
on the performance of weapon systems.

That performance is to be demon-

strated with actual hardware in a realistic environment.

To do this for

most major Air Force systems requires large controlled land, air, or water
areas to accommodate the requirements fcr full system demonstration.

All

of these requirements reinforce the need for an operational test and
evaluation range such as the Continental Operations Range is conceived
to be.

-

The deficiencies of our existing ranges to support realistic training
and testing stem from
1.

A lack of integrated air defense environment that is
repreoentative of a networlk if foreign $round and airborne
air defense systems, which includes the air defense detection,
Identification,
ftuctions.
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tracking, interception, and wepon guidance

2.

A lack of airspace and freedom that permits unconstrained employment of penetrator tactics,

including

electronic warfare to counter the enemy'S command,
control,

and weapon guidance systems.

For the foregoing reasons the course of no action was not
considered a viable alternative.
5.1.1

One Alternative:

Improve An Existing Range

To correct these deficiences,

a first

consideration is

rally the improvement of an existing range.
in

an AFSC briefing on Range Constraints,

examined in

natu-

About a year ago,

this alternative was

view of the test pregrams for our new systems,

and

our existing ranges were found wanting.
Current and planned workloads were analyzed for the following ranges/test centers.
Air Force Eastern Test Range (AFETR)
Space and missile Test Center/Western Test Range

(qAMTEC/WTR)
Armament Development Test Center

(ADTC)

Air Force Flight Test Center (AFFIC)
Aerospace Defense Weapons Center

(ADWC)

Tactical Fighter Weapons Center (TFWC)
Hill/Wendover/Dugway

Complex (H/W/D)

Examples of the new systems for which operational tests now
are,

or will be,

constrained to a significant degree by various

limitations on our ranges,
1.

are

Air-to-air and standoff weapons/targets
*

Drone/Remotely Piloted Vehicles
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2.

e

AIM-9/AIM-7 Air-to-Air Missiles

*

Modular Guided Glide Bombs

a

Air-Launched Cruise Missiles

Aircraft
*

F-iS

*

B-i

The new weapon systems entering

the Inventory require larger,

not smaller range airspace and associated ground space to accommodate their footprints.*

Range and airspace problems of the

newer airplane systems will hinge on the ability to accommodate
tests of their supersonic capabilities,
capabilities,

and to conduct

in cooperative
in

"teamwork"

tests involving multiple aircraft

tactics.

When a pattern to be used

testing the capability of the F-15 to deliver the AIN-7

missile at Mach 1.25 is
Range,

overlaid on the White Sands Missile

the safety footprint area exceeds the width of the White

Sands Missile Range.
is

their electronic warfare

If

more freedom of action for the pilot

desired for certain tests,

be much greater.
air-to-air

the missile safety footprint would

White Sands cannot accommodate all supersonic

testing of the F-15.

These tests are presently possible
testing there is

hampered

increasingly restraining test programs.

Statis-

on the Pacific Missile Range; however,
by poor weather conditions.
Weather Is

tics gathered from conventional munitions testing at Eglin AFB
between December 1970 and November 1971 show that 412 of test
flights were cancelled due to weather.
necessarily restrict

Poor weather does not

operational employment of the systems to
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be tested,

but restricts use of vital instrumentation,

test control,

and monitoring functions.

safety,

With increasing num-

bers and capabilities of systems requiring tests, little

capa-

bility to expand OT&E testing at Eglin AFB appears to exist.
In attempting to conduct tests of electronic warfare
equipment,

there are increasing electromagnetic interference

problems relative to public and commercial broadcasting channels.
At Eglin,

certain ECH tests, FCC limits testing to between the

hours of 2 and 4 in

the morning.

.*The footprint for an aerospace vehicle at a given position
and time in flight is the area on the ground defined by its
greatest possible impact dispersion pattern.
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Airspace for supersonic testing is continually becoming more
limited.

There is only one overland corridor available for supersonic

air-to-ground testing on the Eglin Range.

The corridor is narrnw, permits

no maneuvering, and has Mach and altitude limits which are functions of
meteorological conditions in order not to exceed over-pressure limits at
the range boundary.
Supersonic flight over national parka and momesnts is prohibited by
AFR 55-34, which requires area clearance by 1/2 nautical mile per thousand
feet.

The planned B-1 tests program at Edwards AB will be flown at

subsonic and supersonic speeds over a route dictated by the location of
the AFF7C data acquisition and transmission system.

Unless waivers to AFR

55-34 are obtained, additional flights and money may be required for the
B-I test program.

Operations at White Sands must consider potential damage

to the Gran Quivira Indian ruins, a national monument,

located in the north

of the White Sands Missile Range reservation.
At a time when expansion would be deelred, the Air Force finds it
difficult to expand range lands for future requirements.
problem, then,

The larger

is created by increased system capability in the face of

shrinking ranges.
Oil companies are looking inicreasingly at now off-shore oil resources.
They consider the entire coastline of the United States as a potential
source of oil.

Off the Louisiana coast, there are presently some 1800 of

these off-shore platforms, some of which are over 1/5 mile long with
derricks up to 400 feet high.
year period.

These complexes were built up over a 10-20

Off-shore drilling technology is growing rapidly, and the

density of rigs is expected to grow more rapidly in new areas.
The bepartment of the Interior has advertised its intent to open
the Eastern Gulf for oil explporation.

The current interest for oil explora-

tion in the Eglin area stem from the existence of a geological formation
called the Smackover Fault which looks like a favorable area for oil finds.
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This fault runs from the vicinity of Pensacola through the Gulf

At the end of April 1973, there
to South Florida below Tampa.
were 39 producing oil wells at Jay, Florida, northeast of
In addition, wells are now
Pensacola, with others being added.
Oil producers are capable
being drilled in the Big Cypress Swamp.
of drilling
at water depths up to 600 feet (100 fathoms).

All ranges are feeling the effects of population growth.
This can be seen particularly in

the Antelope Valley surrounding

Anticipated poputhe Air Force Flight Test Center at Edwards.
lation growth in Southern California, by the 1980's could bring
about several constraining actions on Flight Test Center Operations.
Within that time frame, the AFFTC will be ringed by a freeway
system.
These highways will eliminate a practical buffer zone
existing around the Edwards precision impact range.
Approach and departure routes planned for the proposed
Palmdale Intercontinental Airport are such that one departure route

cuts through the southern half of the Edwards airspace complex.
Traffic forecasts for the Palmdale Airport range as high as one
aircraft movement every 30 seconds during peak periods by the
Development of the Mojave Airport will necessitate
mid-1980's.
relocating the operating areas of some low and medium altitude
missions.
A Kern County referendum in February 1972 allotted
$100,000 for improvements to the airport.
The FAA has approved
an Instrument Landing System (ILS) installation with a proposed
final

approach

area

which

may interfere

with other operations

at

Edwards.
Development of the Palmdale and Mojave Airports will
certainly result in an increase in general aviation activity In
the Antelope Valley, which will reduce existing safety margins

at the AFFTC.
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Another current range constraint is

that the FAA

has initiated a project to withdraw all restricted airspace at and above FLi80.
Our new systems have placed new demands on existing test ranges.
In addition, our operational commnds need adequate ranges for operational
test and evaluation and training in order to demonstrate cmplete weapon
systems in a simulated combat environment and provide confidence and. planning factors based on the weapon system effectiveness.

The problem of

adequately satisfying the test needs of never program cannot be solved
alone by improveoent of existing ranges.

Accoommdation of these needs

can only be handled with the developmrent of the Continental Operations
Range.

Testing on COR will relieve tne load at the other ranges.

reduced operations test load at the other ranges vwil

The

be more than

compensated for by an increase in the development testing that is done on
those ranges.

5.1.2

Alternatives to Test Ranges

In view of the pressures &rising as a natural consequence of population growth which seem to be relegating the CONUS ranges to sparsely popu-

lated land areas of the continental United States, a second alternative
might be the development of feasible testing methods and systems which do
not depend upon large water and land areas used as ranges.

These alterna-

tives must offer feasible solutions for continued testing and training
missions.

Alternatives which might reduce the depen~dence on existing ground
ranges are extremely limited at this time.
under development,

ad

Those available today,

those

those under consideration fall into two categories:

(1) range equipmnt alternatives,

and (2)

simulator alternatives.
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.At best, these are poor substitutes for COR. Rather, range equipment alternatives, such as frangible bullets and simulated bomb scoring
systems, can free land space below the used airspace for other uses, such
as grazing,

for example.

However, there will always be some requirement

to drop ballistic ordnance to validate tactics and training and to
calibrate/confirm the weapons release systems used in most newer aircraft.
Air combat maneuvering systems have the potential for scoring all air-to-air
engagements without firing actual weapons.
planned for the COR.

A system such as this is being

Such systems would also eliminate the groumd range

area (footprint) safety concern for projectile fallout.

The simulator

alternative must be based upon analytical models of systew elements and
sensitivities.

Such models are constructed by dividing the mission to be

tested into a network of discrete operations, each of which can be modeled
by a computer algorithm or a semi-automatic machine function. Small,
independent exercises would then be used to validate the individual portions
or subsections of the model.

Then, actual combat experience, such as

occurred in Viet Nam, would have to be used to validate the overall model,
including interactive effects of a two-sided multiple-participant engagement.

The obvious limitation is that the adequacy of the representation

of the enemy's equipment,

doctrine, tactics, etc. of any particular real-

war engagement can seldom be checked.

In addition, simulators are expen-

sive and can only, at best, replace a portion of the actual flying training
requirements.
There are no current alternatives that can fulfill the requirementto simulate (to the maximum extent possible short of wartime risk of life)
the combat situation.

The conclusions are inescapable.

Valid data leading

to information required by the operations on a COR-type facility cannot
be obtained in any other fashion.

In the past,

the simulator alternative

has been tried, to a lesser degree than is now possible, with
ceptable results.

Simulations,

unac-

even when they are validated

piecemeal by actual flight testing,

fall far short of satis-

Indeed,
fying the requirement for test ranges.
test ranges, and ultimately, large-scale testing are necessary to check
simulations and invest then with credibility and utility.
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5.1.3

-

Build a Range Encompassing Existing Ranges
This alternative requires that existing non-research and development

ranges be improved and integrated to accomplish the desired tests and
training objectives.

It is the alternative that offers maximum capability

with minimum investment and risk.

It reduces total investment by making

use of a great deal of expensive equipment and facilities currently used
for both training and operational testing.

Near eptimuNe eapability can

be achieved at reasonable investment and very low technical risk.

Further,

the existing missions of the range (training and t"ting) are enhanced
by the creation of a COR-like facility.
In the location, design, and operation of a COR-like facility, prime
consideration must be given to civil air traffic distribution, population
density, climate, topography, existing facilities, existing special-use
airspace, Government ouned land, and radio frequency interference effects.
It was using precisely these criteria that led to the silection of the site
now• proposed for COR.
The geographic area for the minimum general aviation aircraft population Is shown in Fig. 5.1.

The proposed COR site area, super-imposed

on this figure, avoids the main commercial air traffic routes.

The site

is positioned on the basis of the least interface with existing air
carrier traffic routes and large civilian air terminals.
The minimum IFR and VFR air traffic density regions are shown in
Fig. 5.2.

The proposed COR site falls in a location that is in one of the

minimum IFR and VFR density regions avoiding the main commercial air
traffic routes.
From these figures, it can be deduced that the proposed COR site
location is mutually acceptable to the minimum aircraft population and
minimum IFl and VFR tratfic density regions.
existing ranges is also considered,

Aen the accessibility of

it appears that the proposed COR site

is the most desirable in the CONUS.
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Until recently, the distribution of urban areas affected range selection primarily in regard to the cost of lease or purchased acreage and the
need for cafe impact areas.

Large Impact areas were required for air-to-

air weapons, but these could generally be provided over water.

For air-

to-surface weapons, only that airspace above a small target, together
with a limited maneuver area, was required to be restricted.

For large force operational training or evaluation, with sustained
flight speeds up to Mach 3, a large Special Use Airspace (SUA) is necessary.

Such an area would be at least the size of the off-shore SUA's

(usually designated by the FAA as Warning Areas) typically designated for
air-to-air gunnery exercises or about 10,000 square miles.

If such an

.area is to be placed within the CONUS, then the population density becomes
a serious problem.

A relative comparlsor of population density for various sections
of the

CONUS based on the 1960 census is shown in Fig. 5.3. The proposed

Utah/Nevada area has a population of about 50,000. This site is much
leas densely-populated than most any other area In the CONUS.
Severe thunderstorms such as those that occur during the summer in
the southeast portion of the

CONM~ can seriously Impair flight operations.

For example, military aircraft returning from a target area may have to
be diverted to an alternate field because of a thunderstorm over their
home, base.

The field may be shut down due to severe winds, turbulence,

low visibility, or a combination of these.

Also, the rainfall in such

storms is often so heavy that braking to Impaired and landing roll-outs
are Increased by as much as 80 percent to 100 percent.
These storms do not usually remain over a field for more than about
30 minutes, but, for most opprational aircraft conducting ordnance training, this io enough delay to make diversion necessary.

Diversion results

in schedule delays as well as maintenance and logaitics problems.

5-12

I.

.:

-g*
*

*

I

9-

'9

8

'4'

p

*

A,

in'

*

0

*i9

1*

4

*'**

::4>

*..

A

*':

V

**.*.

9

e*

*q

*:
.

*

I.,

*

I.

*

.

I.

4
-'

.

.

*

*

9.

,.

*

0

c)

J

I

In
.:.7:i

I

.

I

*

**.v

S.

I..

04

'4..

*

'i':

*d*

r,..:V...

:.

.

9

.,

** *.

j**

*

*

S

g

%***

V

*

*

I

*.1*

9'

'V

<.*.:;.

I1I

*

I

*

I

'.a**

pw

*

I

U

I.

S
w

.
'I

*

.*.

*

*

*

I

I.

*

I
4

)

/

,.
b
*9

U

9'

'

6

/

I
*1

'

0

i*

.4*

* 'wu

9

5-13

The proposed COR site lies in low-to-moderate thunderstorm areas.
There are two to three times as many thunderstorms per year in the Eglin
area as are in the vicinity of the COR site.

Since mission planning and success is very dependent on topography,
it

is desiratle to have a test faclity that includes all types of topography

which the forces might encounter under operational conditions.

The only

way such a goal could ever, be approached within the CONUS would be to have
several ranges and fragmented missions.

Two different types of topography are represented between the proposed COR site and the Eglin area.
is

Flat terrain with semi-tropical growth

found in the southeast CONUS and mountainous terrain with temperate

and/or semi-arid flora is
CONUS; thus,

found in the Utah/Nevada part of the western

these ranges in the CONUS could provide some of the desired

variety in terrain and foliage.

The Federal Government owns real property in each of the 50 states
and the District of Columbia.

Within the CONUS,

Nevada and Utah (in that

order) have the greatest percentage of federally-owned acreage.

Thus,

from an economical standpoint of establishing a Continental Opt rations
Range,

this area is also a prime candidate for COR.

In sumnmary,

the Nevada/Utah site, selected on the basis of sir

traffic density, is also well located with regard to climate aad population
density constraints.

Complete topography requirements cannot be met at

any site in the entire CONUS.
using several ranges,

it

However, by fragmenting the mission,

and

should be possible to train and evaluate the

combat command units with a reasonable degree of confidence.

Other

advantages of the proposed COR slte are its accessibility to all users and
their support by virtue of its central location,

its somewhat enhanced

security by dint of its inland location protected from uninterrupted
surveillance from urfrivndly submarines or other vessels,

and its

benefits

engendered by co-location with operational and combat training activities.
It

thus appears that the Utah/Nevada area is probably the ideal location.
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5.2

ALTERNATIVE IMPLEMENTATIONS OF THE PROPOSED COR
Flight Corridors and Alternative EIJ Range Areas

5.2.1

During mid-term COR, increased use is to be made of interconnecting
flight activities between Hill/Wendover/Dugvay range and the COR/Nellis
These flight activities vii1 involve low-level subsonic aircraft,

range.

drones, and remote piloted vehicles as weil as high altitude (abo.e
30,000 feet) supersonic and subsonic aircraft.

The collection of flight

tracks com.prised by these activities can be grouped and located to minimize
envi ronmental impact.
Similarly, alternative range areas for electronic warfare (EW)
activities cai. be selected which minimize environaental impact. Accordingly
several areas have been selected as shown in Fig. 5.1 for study as potential alternative El,' range areas. 71e selection Is based primarily on
ecological coisiderations, and other extenuating or conflicting factors
Since low-level groups of flight tracks could potentially
are analyzed.
impact the environment In the same manner as El activities, the ecological
(nnsideraticvns
5.2.1.1

in selecting tracks are equally appropriate.

Ecological Considerat.ions for Corridor and EW Range Area Selections

Corr~dors are selected to exclude direct overflights of pop 'atLo.
centers, r'rreat ton sites (especially water-based recreation and important
hunting and camping sites),

ranching areas, highways,

active mining centers

and other areas where frequent high-speed, subsonic flights mignt have
the greatest Impart on humans and wild and domestic animals.
The trost Important sites to be considered for possIble impact in
c(unnv.,ting Falloh NAS with COR/NellILs are in the Fallon farming dlstrict
and the Stillwater National Wildlife Refuge.
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5.4.

A1Lervat1vc

EW Rangi Area.

Trackm connecting H/W/I with (OR/Nellie

or Fallon NA5 will hbe

selected to exclude Elko, the Ruby Lakes National Wildlife Refuge, Fly,
Austin,

Eureka, Preston,

Lund, the Kirch Wildlife Management Area, and the

Duckwater Indian Reservation.
Toquima,

Toiyabe,

It

may also be possibie to avoid the Monitor,

Ruby, East Humboldt,

and other mountain ranges with

relatively high hunting and general recreation.

North-South corridors over the eastern half of the COR area will be
selected to utilize R-6406B,

R-6407,

and R-6405 in western Utah if

feasible.

This will allow exclusion of the important wildlife mid recreation areas
in the Shell Creek and Snake Ranges of Nevada.

Areas to be avoided in the

Caliente area are the White Rock and Wilson Peak areas in eastern Nevada.
They are considered high-quality, heavy-use deer hunting and recreation
sites.

In addit I ,i to the North Range and Caliente EW range areas,

two

alternative F.; Ri.nge areas (Coal Valley and Tule Valley) were selected
because they occur iway from the relatively populated area near Caliente,
Panaca, and Ploche and can be reached via corridors that cross areas of
le:,s environmental

m-portance.

,ule. Valley via the

.arp Road from Interstate 15 on Mormon Mesa.

sites Are less important
at.(II,9l•

Coal Valley has ground access via Hiko and
These two

from the wildllfe -and vegetation standpoint,

they do prov'.de year-rotind or seasonal grazing for domestic

l ivestock.

'.1.1.2

Imisrriptinq of t:,. Environment

in Alternatise EW Pange Areas

N~rLi'.~a~e~W~ le.Area i
This area If within 10-4nlQ where it
It

is already restricted.

Generally,

meemm to he located where the leant negative impact would be expecteJ.,

although the Pallid Kangaroo Mouse
Mutsme (M.m.

sabul,,nls)

(H.p.

ruficollaris) and the Dark K.r,,;ar,"-

both have restricted ranges overlappinW the *lorth

Perhaps as much as 15 percent, of the range of the Pallid Kangaro

Range.

Mouse is included in the EW range area, while only about 10 percent of.
the Dark Kangaroo Mouse is Included.
and wild horses In the area.

There area alqo American prongher

The SIX wild horse range is found in or

adjacent to this EW Range area.
Coal Valley (EW Range Area 2)
This area includes the proposed Worthington Peak microwave repeater
site and the general Coal Valley area.

Key Pittman and Kirch Wildlife

Management Areas are found along the north and south edges of this area,

respectively.

Waterfowl could well be disturbed in these two areas.

The

folliwing endangered or restricted spec.los of fish would fall in the area:
White River Spinedace, White River Colorado Gila, the Pabranagat Spinedace
and the White River Springfish, as well as the Dark Kangaroo Mouse (M.m.
sabulonis) and the Botta Pocket Gopher (T.u. nanus).

All of these species

have only a portion of their ranges within the EW Range area.

Coaliente (EW Range Area 4)
This area includes the geographic region in the vicinity of Caliente,
along with three other small towns:
by.

PKoche,

Panaca, and Lrsine very close

Although there are only a few people included in all four towns

they

rely on these coammwuities for their support.

This area also includes a portion of the largest mule deer hunting
unit tin

soithern Nevada and the heaviest hunted.

Any additional acpcess

t.oJdh-nmay conceivably bring maore hunter pre'ssure on the mule deer, perhatpq
to the extent that restricted hunting permits would be required In future
:.anageunsnt practices.
activity mfght

j

irritation.

There may &Ion be concert

, If increases In COR

induce more restrictions on hunters, possibly causing hunter

Two endangered or threatewed species are found in this area:

the Dark Kangaroo Mouse which has about 30 percent of It& range within

•a-l8-a

the- EW

ocial

rn oehne

rsqr nteml

.inge area and the bristlecone Pine (Bally, 19701.

er eh,,

S......................

.................................

Appreciable amounts of recreation activities are cantered in this
area, including water sports and camping, since Cathedral Gorge State
Park, Echo Valley State Park, and Eagle Valley Dam would be within this
Also, there is some agriculture and ranchihg centered in the vicinity

area.

of Panaca-Caliente.
Tule Valley (EW Range Area 3)
This site does not include any towns, although se-verai ranches in
the lower Meadow Valley Wash are close to its western edge, and agriculture
in the Virgin Valley is close to the eastern edge.

It is entirely posqiife

that both of these areas would experience the sonic booms from maneuvering
aircraft.

None of the endangered or threatened species overlap the area,

although two small herds of intensely managed Desert Bighorn Sheep are

partially included in this area.
Perhaps one of the most serious drawbacks of using these areas is

the withdrawal from BLM management of a new range that may attract more
public interest than the other sttes.

Also, a portion of this would be

in Utah, necessitating d~cistecns with an additional political entity.
5.2.1.1

Airspace Considerations

The alternative EW Ranges described above were made on purely ecological grounds.

The addition of the following airspace cons!derations

narrows the choice of locales which are available for use as FM Ranges.
!'lAle the areas are depicted in-:Fig. 5.4 as circles wtth 10 n id radii,
the airspace associated with each area may be described aA a cylinder of
20 r, ml radius. The required vertical extent naturally depends on the type
of exercise proposed for esch target; however, the typical integrated
mission described in Sec. 2 describes an air combat patrol which is nominally stationed at approximately 30,000 feet.

Thus it can be inferred

that airspace in the area could be required up to at least 10,000 feet.
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Referring to Fig. 5.5 it

can be seen that the airspace for EW Range

areas 2 and 3 overlap the folloving airways:
EW Range Area 2:

V-244 and J-58-80 above FL 180

EW Range Area 3:

V-21 and 1-9-107 above FL 183

This overlapping of required EW Range airspace makes the choice of these
areas unattractive because of the cost and effort required to relocate
airways and navigation facilities.

This is especially true in the case

of J-58-80 which has one of the heatiest traffic loads in the US.

Relocating the proposed EW Range areas in order to reduce the overlap
is only a partial improvement.

The proposed ceilings of COR North,

COR

East, and R-48XX are FL 180.

Because of this, penetration of Area 2 above FL 180 would be
restricted to a 150-degree sector (from about 080 degrees magnetic to
about 230 degrees magnetic).

High altitude penetration of Area 3 would be

even more severely restricted to a segment of only 120 degrees (from about
240 degrees magnetic to about 360 degrees magnetic).*

Since a wide range

of random entry tracks and altitudes are necessary attributes of a useful
EW Range,

proposed Areas 2 and 3 are both less useful than Areas 1 and 4.

The airspace required for Area I can be wholly within R-4809 and R-4807
wiich already extends from the surface to unlimited altitudes.
exception of a segment of only 90-degrees In the North,

With the

high-altitude ent-ry

can be from alm'-': any direction.
COR East will extend from the surface
up to FL 180.
[ius
high-level (above FL 180) penetration of Area 4 will
always

occur In unrestrirted airspace.

Although all airspace above FL 180

is tinder cont inuot., positive control, Area 4 does not suffer the disndvantges (shared by Areas 2 and 3) of overlapping or close priixlmfty t.
Iteavlly Lravelled Jet routes.

Notte:
Low-level penctration tracks are not a competing factor among the
four proposed P.W Rnnge areas.
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Thus locales available for designation as EW Range areas are reduced
to only Area I and Area 4.
5.2.1.4

Other Considerations in the Selection of Alternative EW Range Areas

Areas 2 and 3 (Coal Valley and Tule Valley) would bring a degree of
new air activity not now experienced in those areas.

The Caliente area

has been used for some time as an electronic warfare range and a degree
of accommodation of these activities with the human environment has been
achieved.

Undoubtedly the natural environment in terms of the relevant

ecosystems has also undergone some (unmeasured) accommodation.

Thus a

shift of this activity to new areas would require new accommodations.
Furthermore the corresponding reduction in activity that would occur at
Caliente under such a shift would very likely entail undesirable economic
dislocations.
Both of the Coal Valley and Tule Valley areas possess road accesses.
However, neither area has any developed capability in the way of public
facilities to accommodate the ntmber of range personnel anticipated; thus
increased costs would be incurred in order to provide the necessary facilities and the creation of the modern counterpart of a tent city would be
required. Avoi-ding the necessity to develop new areas with the necessary
complement of public facilities would require personnel to be driven or
flown in from the nearest town of reasonable accommodation (very likely
Las Vegas for Tule Valley and the Caliente area for Coal Valley).

Each

of the commutes would significantly detract from the time personnel could
spend manning the threat simulators and hence range mission time would
likely be decreased.

Longer or additional shifts at added cost could

restore losses in range mission time.
5.2.2

Alternative Methods for COR Narning
A study was performed to evaluate the cc st-efectlveness

methods of manning COR farilities.

rif IlIf fer.nt

Four alternatives, using Air Force

personnel, were considered for study3
1.

Establish a range base similar to the one at the Hill test
range,

5-22

:

2.

Provide contract quarters,

3.

Provide government quarters, and

4.

Continue full per diem TDY* support.

i -.i

....

...

The evaluation of each alternative was performed on the basis of the
manning requirements for the Caliente EW Range.
5.2.2.1

Range Sase Similar to Hill Range

To support the Hill AFB range operations, a small base (Lakeside
Base) was established to provide quarters mad seals for permanently assigned
and TDY personnel.
Lakeside Base is managed by the 2849 Air Base Croup
which has its headquarters at Hill AFn and is commaded by the Hill AFB
Commander.

I

The Lakeside Base has accommodations for 120 personnel (120 beds).
Approximately 60 beds are required for base support personnel (fire
department, safety officer, cooks, dishwashers, motor pool mechanics,
clerks, medics, etc.). 10 beds are utilized by personnel who run and maintain the range instrumentation, leaving approximately 50 beds for TDY
personnel who participate in range testing. The Minuteman test acLivities
have required approximately 30 TDY personnel at Lakeside each week; consequently, there are only about 20 beds availabli for TDY personnel who
support other tests.
Military and civilians compose the Lakeside Base Support Croup. The
military personnel assigned PCS to the Lakeside Base serve up to 15 months
on a remote tour basis.

Thic civilians are hired in with the work site
designated as Lakeside Base and, with the exception of the quarters and
meals at nominal cost, no other compensation is provided.

TDY designates temporary duty sway from regularly assigned military base.
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Assuming that the Lakeside Base Is effectively and efficiently managed,
then one could deduce that it takes approximately 60 base support personnel
to maintain adequate facilities for approximately 60 pe ople whose functions
are to operate and maintain range instrumentation. The range operations
at Caliente require approximately 50 people. Consequently, this would
require a Lakeside Base type facility, a growth of approximately 100 percent
in range assigned personnel.
The total cost of the Lakeside personnel facilities was estimated
at $1.5 million in-1964. It is estimated that a suitable facility could
be provided at the Caliente range for $2.5 million each. The cost estimate
could fluctuate upward by 50 percent because of several variables, i.e.,
environmental requirements, permanent housing or trailers, the energy
Using
situation, type of water and power supplies, inflation, aet.
accounting practices where the capital improvements are absorbed in the
year installed, the annual operational cost of each range base would

aprxiae 50 support personnel @$10,000
per year
Utilities
Coam
Laundry

-

Supplies
TDY for support personnel
Total

$500,000
33,000
21,000
2,000
84,000
2,0
$665,000.

5.2.2.2 Contract Quarters
Range TOY personnel would be housed in all three of the small towns
within the range area, Caliente, Pioche, and Panaca,* because no one town
has sufficient adequate quarters for all the TOY people. To provide contract quarters In the towns of Caliente, Ploche. and Panaca will require
contracts with several different motel.. Mont of' the lbntelm nv;;ibihlc'
IIing
have only 10 to 15 units. It io quite unlikely that tiey will fI. wi
to contract all their units to the Air force; connequently, 50p percent hna
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been assumed as the maximum that these motels will contract out.

Thus,

to

house 50 TDY personnel, seven motels at seven to eight contract units each
would be required.

At present,

this utilization rate of the better motels

would create a shortage of quarters for other transients.

The work week on the Callente EW Range would frequently encompass
Saturday and Sunday in addition to long shifts on Friday.
it

appears that contract quarters wc

nights.

Consequently,

Id have to be for a full week,

The estimated costs of corn tact quarters if

seven

they were available

are:
1.

Assumptions:
a.

Enough hotel/motel spaces available to house 50 personnel,

b.

Hotel/motels met minimum adequacy standards in accordance
with AFM 30-7,

2.

c.

Hotel/motels could be contracted at $6.50 per man per day,

d.

No additional facilities required, and

e.

Per diem will be reduced to $11.80 per day.

Costs:

Quarters,

$6.50 per day per unit
annual cost per unit

50 units annual cost

$

2,366

-118,300

50 personnel TDY @$11.80 per day,
250 work

lava, annual cost

TOTAL Co::.r

.•.d.

J

147,500
$265,800

(,overnment (juarters

Permanent (;overnment quarters at the Caliente EW Range would be
established clone to the Intersection of Highways 93 and 25 to take advantdiKV

of the available assets there.

A trailer village would be more cont

effective for a 7-to-lO-year time frame than conventional construction.
tach trailer would house two peopLe,

therefore, 25 units would he required
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to accommodate the 50 TDY personnel plus a laumdry unit and two office
units.

The unit cost to provide facilities to the village Is highly

dependent upon the site location.

This location would be determined only

after a detailed site survey/study.
The drive-in cafe at the intersection will accommodate 15 to 20
people at one time and is open only from 1000 to 1900 hours.

This cafe

is not adequate, in size and hours of operation, to handle the range TDY
personnel if they were all collocated at the intersection.

It is assumed

that private industry would expqn4 and provide the required service, otherwise the USAF would need to provide a aess hall service with the trailer
village.
Considerations and cost estimates for the trailer village are:
Considerations:
1.

Water supply,

100 gallons per man per day

8.

Storage tank @$300 per 1,000 gallons

b,

Pipeline @.$4.00 per linear foot or trucked @$.15 per
mile per 2,000-gallon tank

c.
2.

3.

Power Supply
a.

l!0-kW4 line per 50 people @$6.00 per linear foot

b.

Cost of power used or cost of generator plus fuel and
maintenance costs

Sewage
a.

Septic tank(s)

b.

Leach field

c.

Collection line

4.

Environmental Impact

5.

Tral le Units
A.
IN units @$7,500 per unit
f.
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Cost of water

:Concrete pads and roadways

*717

Estimated Costs:
Capital Costs
28 trailer units, $7,500 x 2d
Power, water,

sewage,

$210,000

concrete pad, and roadways

TOTAL

300,000
$510,000

Operations Costs (Annual)
Maintenance and security, 5
55 personnel TDY @$11.80/day,

sn-years

$ 50,000

250 days

162,250
$212,250

TOTAL

5.2.2.4

TDY Support at Full Per Diem

The Caliente Range instrumentation sites are located throughout the
Caliente,

Pansca, and Pioche area with the intersection of Highways 93 and

25 being the approximate hub.

This location is approximately equal distance

from most Instrumentation sites, has power and water,
and a serv~ce station.

Because of these "sets,

as range maintenance headquarters.

a cafe, paved road,

this site is to be used

A two-bay veh;.cle garage is

leased

for motor pool repairs at this site with collocated maintenance control
vans.

There is adequate space for parking privately and Governm..t c--ed

vehicles,

and during off duty hours some security is provided by the land-

lord and his station attendats In addition to the surveillance provided
by the local law officers.

TDY personnel would have leased/rented quarters io Calienta,
ar.d Panacs from coumer~lal and private parties.

Ploche,

Because of the wbrk week,

motst of the TIY personnel would maintain their quarters on a weekly basis.
'Contracting the quarters for a full week makes it possible for the range
personnel to establish a more home-like environment instead of just ltvinr.
filt of a 1e4itcase.

11,is permnnent aspect will add consfdernhly to Imprnvfns/

malIt;ilnlning high morale as personnel may be required to work ex.,epi ot;onlly
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iats from I January to 7 December 1973 were used to determine the
normal work day when the range is being used.

The york day was defined as

a 30-minute drive from the maintenance van to che range instrumentation
site, 60 minutes of instrumentation warm-up time prior to any aircraft on
the range, mission time on range, and a 30-minute drive back to the maintenance van when the last mission aircraft has departed the range.
mately 90 percent of the work days were 8 hours or longer.

Approxi-

To man the

site 5 days a week, the range personnel should depart Las Vegas, Nevada,
Sunday evening at approximately 1900 hours and returr, the following
Friday, arriving in Las Vegas about 2-1/2 hours after the last mission.
Estimated costs:
50 TDY personnel at $25.00 per day
250 work days per year
Annual cost - 50 x $25.00 x 250 - $312,500
Although there are distinct differences in &inual operating costs

Samong

these four alternatives, no one alternative has been selected.

As

other factors may be important It is expected that different alternatives
-nay be chosen for different areas.

The proposed approach will consider

military manning. justified on a position-by-position basis, irrespective
of its cost relative to in-service civdlian or contract costs.

However,

decisions between in-service civilian and contract wilt be based on cost
comparisons in accordance with Air -Vorce regulations, based on Office of
Secretary of Defense and Office of Managemefit and Budget guidelines, with
the most economical resource being selected.
5.2.3

Alternative COR Alrspace lm~lementations

A potential alternative implementation of the proposed COR airspace
dve.1 ili witli m dillfIic.II I,,i,, I' the* Flywiyq in conNsliered. Onle pt iitolble
f-iiii

thi

c.tll

vicill t It , #d
,i

11he floori o•f

5-?8

tnr
o fI 1114,

so.g
i -i to ri'Iu 0 Ih
lite
m.ill

, Ir

rilr i

IFyways tt,0 ground leVhl in

undtierlyI ig COR North a.nd COR Eaiat..

all of thu V'FH Flywayo propo,,ed in COR North and (,OR Cant

in order to enter a Flyway from an airstrip

,ra, .iet at 1.500 feet A(,.

beneath C:RK North or C)R East, an ATC or pracedural clearance vwil
required.

be

The resulting procedural accomodation of these operations

could reduce but would not compromise the safety of both MDR and nonparticipating operations.

This procedure will astablish VFR access to each airstrip requiring
Where several airstrips are clustered near each other, procedures will

it.

cover the group of strips.

Pilots wll be free to use this airspace to

depart their Airstrip and climb into one of the VFR Flyvays.

Two orobable arguments against this alterna'-.ve approach are (1) that
many access routes may present a potential navigational problem for COR
pilots and (2)
there are,
four access

that the airstrips do not fall neatly under the Flyways.

however,

only five

airspaces.

Figure 5.6 illustrates how the charted airports fit

beneatn the proposed Flyways.
access airspace is

charted airstrip, which wonld require only

Additional

umcharted airstrips for which

required may in fact exist and a survey would be necessary

in determining the efficacy of this proposal.

Airstrips on or close to the boundary of COR airspace will be troated
slightly differently,
of

M:OR airspace.

about

by providing access to airspace beyond the boundaries

An example of this type o: strip Is Lake Valley airport,

10 niles northwest of Wilson Creek.

h,,w a

n-i. I1 arcepin nirspace volume would bugregate the small airstrip

fraillic dnd
fl
tI,

:Note:

Figure 5.1 alsn Illustrates

air trrafflc.

This count excludes Hot Creok which is charted as an abandoned

;a I tpor t
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UNAVOIDABLE ADVERSE IMPACTS AND MITIGATIVE MEASURES

6.1

COR ATRSPACE IMPACTS
Far-term COR air activity Is not yet well defined, so it is hard

to assess how COR airspace requirements may change with the development
of COR.

Nevertheless,

the proposed COR airspace states that no additional

airspace proposals are considered necessary to satisfy the far-term COR
airspace requirements

in the Nellie area.

posed as an interim restricted area,

Furthermore, R-48XX is pro-

implying that some day (when the

North Range ATC. facilities are sufficiently developed) the airspace vill
be derestricted.

In addition, the USAF intends to survey users of the

Flyways after an initial period of use, to ascertain if adjusted routes
could better serv.. t4

"rs.

These three aspects of the proposed COR airspace indicate the fluid
and even reversible nature of airspace'actioas.

It is thus difficult to

imagine any permanent or even long-term unavoidable adverse impacts resuiting from implementation of the proposed COR airspace.
A short-term adverse impact is the effect of permitting uncleared
operations into either COR East or COR North without appropriate communications coverage.
The adverse impact will be mitigated through one of several processes.

The USAF could provide:

1.

-

A thorough indoctrination, on as wide a geographical basis
as possible, to inform pilots of the nature, and general
schedules of COR activities.

2.

A specialized indoctrination of all pilots who operate in
the area to establish an understanding of COR activities in
terms of operational safety.

This indoctrination could be

updated as required by general COR schedule changes.
Note:

COR Airspace Proposal, Appendix G.
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SOther

adverse impacts described in Sec. 4 could be mitigated as

follows:
1.

A thorough dissemination program

Impacts on fuel and time:

through the FAA, pilot's groups such as the National Pilots
Association (NPA) and the Aircraft Owners and Pilots Association (WOPA) would attempt to develop pilot awareness and
understanding of COR airspace and its operations.

FSS agents,

tower operators, and center controllers will also be informed
about COR airspace operation.

In particular, they would be

told the status of each segment of COR airspace and be able
to estimate (or to obtain an estimate of) the probability
of obtaining the required transit clearance at the time when
it
2.

woula be required.

Impacts vf the Flyways:

The ceiling of 12,500 would permit

two routes in opposing directions and would thus reduce the
potential for head-on mid-air or near mid-air collisions over
the higher peaks and ridges.

Raising the ceilings to 13,500

or 14,000 feet MSL would render night VFR (with oxygen) relatively less hazardous, and much more acceptable to pilots by
allowing comunications and navigation coverage.
This last issue is significant even though COR airspace would
in general not be used by the USAF at night. As a result,
clearance to transit COR airspace at 14,000 feet MSL should
always be available at night.o- However, the pilot who doetn't
properly understand the COR operation might naively assume
that he must use the VFR Flyway, as is the case in a TCA.
For this case alone, the ceiling of the Flyway should be high
enough to permit relatively safe night VFR with communications arl navigation coverage. This measure will also mitigate the adverse impacts regarding search and rescue
operations.
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3.

Fixed Base Operators:

In order to deal equitably with the

potential impacts on fixed based operators (FBOs) the Air
Force could, upon a decision to implement COR, request the
FAA to begin air traffic surveillance studies to determine
the degree to which FBOs may be affected by COR activities.
The goal of such studies would be to estrablish a quan'itative
base from which to assess monetary losses to FBOs due to CORinduced air traffic diversions aau the like.

6.2

SPENT ORDNANCE ACCUMULATIONS
Air-to-ground and air-to-air activit--es within COR will involve

the use of substantial quantities of live, inert, and practice ordnance.
As in the past, these activities result in accumulations of the spent
inert parts and the occasional duds and misfires.

The latter, of course,

are potentially dangerous if left on the test ranges.

Present range

policing practices appear to be recovering less than 20% of the potential,
accumulation on the test ranges; LhuNi there is a strong likelihood that
all duds and misfires are not recovered.

To the degree that spent ordnance

is not recovered and ultimately forgotten, these activities may always
render a target range unsafe for unrestricted human or animal entry.
However, in most cases (except for perhaps air-to-;ilr gunnery discharges
of 20 on ammunition) the ordnance deliveries to the ground are well controlled and the unavoidable consequences of spent ordnance accumulations
are minimized.

However, as discussed in Appendix D, desert environments

have such low turnover rates, that should spent ordnance accumulations
iner ocasona
pats nd dus
he
an

mifirs.

he ltte,

o

cors3

prove harmful to the environment, such a fact may not be found out until
many tens of years have passed.
Ordnance deliveries on the Nellie ranges will continue to be performed
under COR as they have for the past 30 years.

Consequently, spent ordnance

will accumulate pel atoy in target areas where there has been an accumulation from activities of the preceding.years.

A

sesou:li
there will be a

continuing accumulation, it will not degrade any wider areas than have
Existing Mellie ordnance expenditure activities are discussed

Subsection 2.2.3.3.

et

already been degraded.

This situation will be true for all of the South

Range target areas.
In the North Range target areas, however, new target sites will be
located near threat simulator sites.

Thus whenever ordnance is expended

at these new sites, a small new area of range land will begin to accumulate
spent ordnance.

Hlowever, the degree of ordnance usage of these North

Fange target sites ir not well definad and depends on the success with
which electrmnic scoring s;. 'ems requirements are met. These target sites
will likely be ,ised fa: less for live ordnance deliveries than would a
similar site on the Sputh Range.

Nonetheless, if range policing is not

adequate, these smaller amounts of live ordnance usage may still render
such target areas unusable for many other potential applications.
Possible measures to mitigate thcse consequences would appear to
involve either less use of ordnances, whether inert, practice or live,
or better range policing measures.

Less ordnance use may indeed be possible,

if not in fact realized, due to improved COR instrumentation.

The quality

and extent of COR instrumentation for scoring and evaluating test activities
may obviate the need for discharges of ordnance in, for example,

air-

to-ground missions.
Clearly, great potential exists for improving upon the recovery of
spent ordnance and greater invectment in personnel and devices to help
locate buried and partially buried fragments may be justified.

These

considerations must be balanced against the benefits of better policing.
As long as the accumulations can be kept to isolated areas which are
already contaminated, the benefit of reducing the rate of accumulation
may be marginal.
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COR ELECTROMAGNETIC EMANATIONS

6.3

6.3.1

Indirect Injury Effects
The operation of pulsed emitters of relatively high

power such as some of the COR threat simulators is

not ex-

pected to pose a problem to wearer of prosthetic devices,
such as cardiac pacemakers.

It

has already been noted that

the operations of the threat simulators will come under the
purview of BLringent COR safety procedures which should
eliminate any risk to cardiac pacemaker patients.
Under COR,

EW activities will continue in

region at about the same level; however,
additional and different
into use.

the Caliente

as COR develops,

simulator hardware will be brought

The use of each new piece of equipment will be

scrutinized carefully

for any potential effects its use may

entail.
The problem of undue sensitivity of pacemakers to lowlevel electric fields is
vities.

FAA radars as well as the incidental uses of several

equipments,
bless.

not peculiar only to Air Force acti-

most notably microwave ovens,

For this reason,

pose potential pro-

the Food and Drug Administration has

initiated a program to ultimately address

this problem in con-

sultation with the pacemaker manufacturers

xnd the Air Force.

The FDA has awarded a contract to standardize pacemaker labelIng, terminology,
testing,

It

is

electromagnetic

interference thresholds and

expected that the fulfillment of this contract

will eventually lead to some sort of industry standards,

6-5

so-

pecially dealing with the tolerance levels to electric fields
and how they are to be measured.
sponse to new standards,

Expected manufacturer's re-

coupled with existing pacemaker life-

time of 2 or 3 years may hopefully provide for uniformly less
sensitive pacemakers in use in

the general population within

four to six years.
6.3.2

Electromagnetic Interference
Electromagnetic

emanations from COR electronic warfare

exercises can potentially interfere with the operation of many
non-participating receiving equipments.
characteristics,

The number,

types*

and specific details of location of these re-

ceivers provides a situation of such complexity that precise
prediction of impacts is

dlfficult.

that under most EW circumstances,
significant interferences
precautions were taken.

Bounding calculations show

there would very likely be

in nonparticipating equipments if

no

The degree and range of the interfering

effect depends as well on the way in which the SW activity is
planned and timed.

The planning and carrying out of a parti-

cular COR activity must also take care to guarantee that the
test objectives are not compromised by self-interference from
the many different COR transmitters that will be in operation.
For these reasons, a frequency management capability has
been established which causes each test activity to be screened
for proper trequency coordination and electromagnetic interferences.
The COR frequency management activity includest
in all range scheduling,
quirements,

participation

engineering of all range frequency re-

coordination will all government and nongovernmeant

~.6*

frequency management agencies as required
FCC, White Sands Missile Range,

etc.),

(e.g.,

ABC,

participation in

development of frequency plans for COR exercises,
frequency control and scheduling for tests,
compatibility analysis and consultation,
resolution and range monitoring.

?AA'#
the

real-time

electromagnetic

and interference

Coordination,

clearance,

and assignment of frequencies for electronic warfare emitters
viii

be a paramount task of the COR frequency management

activity.

It

is

expected that these procedures should ac-

ceptably mitigate adverse electromagnetic
non-participating
6.4

interferences in

equipments.

REPRODUCTION LOSSES IN IMPACTED SPECIES
No clear cases of unavoidable adverse impacts on the

natural environment have been established.

However,

this

situation could be sue as much to the lack of data and basic
research concerning the behavioral responses of the various
species as it

Is

due to demonstrated

lack of impact.

The

requirement for quantitative appraisals of natural environmental responses to COR activities within a total ecosystem
context
in

is

discussed in

Appendix I.

Also,

by way of example,

Appendix C the calculation of the sensitivity of the Big-

horn Sheep population to small changes in

reproduction mecha-

nism may ultimately produce significant impacts.

However,

these sensitivities are such that ordinary random fluctuations
in

population caused by variations

make it

difficult

in

forage supply, etc.,

may

to detect impending impacts and their true

Causes.
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In

the same way that impacts on reproduction may effect

the population of a single species,

so can other impacts

MateLielize by induced effects progating through eensitiv.
links in

an entire ecosystem.

other restrictions

Because of the climatic and

that constrain desert ecosystems there may

be a greater proportion of sensitive links in

these ecosystems.

Withiut undertaking comprehensive and detailed investigations
to determine ecosystem sensitivities it
..

is

difficult to de-

With regard to these sensitive links,

ecosystems which

termine which are the sensitive links.

include the important check listed species of the COR area are
of primary interest.
potential .,"erse

In an effort to mitigate or even avoid

impacts on the natural environment of the

type discussed above,

the Air Force will consider cooperative

efforts with State and Federal wildlife managers to improve
the quality of environmental

monitoring vithin COR.

Effort

will especially be made to monitor species responses when
COR activities are taking place.
6.5

ECONOMIC

IMPACTS

The analysis in
significant
schools.

Sec 4.6 has demonstrated -apotentially

impact upon the Tonopah City and Lincoln County

Both districts could experience an enrollment that

would exceed current
by the time COR is

physical capacity by about 15 percent

fully developed (far term).

This could

be a significant burden to local residents as most capital
expansion is

funded by local bonded indebtedness.

the level of funding provided under PL-874 is

In addition,

insufficient
6-8

to cover the yearly operation and maintenance costs per
student.

It

was estimated

in

Sec.

4.6 that the potential

unfunded yearly costs during far-term COR could amount
to 20 to 25 percent
receipt3 and w•uld

)f the county's existing educational
likely cause some increase in

local tax

rates.

I
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SHORT-TERM VERSUS LONG-TERM USES OF THE MVIRONMENT
An issue involved in relating short-term and long-term of the COR

environment centers on the concept of the biological turnover rates of
environments.

Turnover rates are used to describe the rates at which

elements of the environment change.

Rates of growth (productivity) are

often used as indicators for turnover rates; however, the latter may
generally be considerably slower.

As an example, the growth rates in

tropical forests have been docimented to be about two orders of magnitude
greater than that of deq-rts or tundra.

As a result, it may be inferred

that desert turnover rates are at best 100 times lower than thcte of
tropical forests.

This concept is developed in Appendix D.

The relationship between turnover rates and test range activities
is best described by the example of ordnance that is Expended and then
left on the range.

Any lead in this ordnance will turn over -- that is,

it will be assimilated by tie desert environment, but very likely only
o'er a period of several hundred years.

The effects of this assimilation

can, of course, only be measured after the fact.

Of concern, then, are

such possible long-term effects of such activities.
As has already been pointed out, the direct effects of ordnance exA,penditure under COR will be pretty nmuch constrained to areas already
similarly contaminated by past activities.
amounts,

it

Although COR will. add to these

is reasonable to assume that the past actions have already

constitilted a probable long-ter's effect of the type just discussed.
A specific example of effects which persist for shorter periods is
the ere:tion of buildings or otner "permanent" structures.

in most COR

instances, such structures wil! be erecled in already developed areas
of the desert. In cases where undeveloped land becomes a constrttctLon
site, these short-term effects will generally be controllable by COR.
By this, we mean that a concrete slab (required for example for a fixed
radar mount) could be removed with relative ease if and when the COR
tission is completed.
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IRREVER.IBLE AND IRRETRIEVABIF CO.tITTMETS OF RESOVRCES
The use of range lands for the expenditure cf ordnance constitutes

perhaps the only significant

irretrievable commitment af resources.

The

resource Als the land area in waich expended ordnance (fragments and

potentially live ordnances) accumulates.

The commitment is es-sentiaLly

irreversible in that these portions of the range are not safe for many
of the other normal uses made of this kind of range land,
grazing.

However,

most notably

much of the exis ing ordnance expenditure is constral-eie

to occur in dry lake beds which hzve virtually no capability to support
cattle grazing.

The mineral values Wichin these dry lake beds is not

established, but is rhougl.t to be negligible.

The commitment of resources in this sense is es!;enttally the result
of past and present activities on the existing ranges.
possibility of a few new st.all taret
the eff,-c.t A

sites proposed for the North Ran-ge.

the proposed Ci1k 6ould he in:siv-nf'

co.nIrtment that '-as -,ready

Except for the

cant in te.,s of thL

occur.'ed.
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r)F',TILsSO0F UNRESOLVED CONTROVERSIES
L

At tho time of the publication of this draft env ironmvsata I

statemient there were no known unresolved controversie:3.

riurinq

tearly stages of the development of the proposed Co"i

concept

-*.erumors were circulated and some private pilot.- in thir..-a exprossed objections to the project as they then 1-,r4iv.-i
i~

Tr~c Air Force subsequently made exhaustive effotts: t:i)t'~
n -uhlic and correct any misconceptions regardin'j ihý
a.

.'

h.'Air Force not only sought to inform the. public- but
intfl(ously attempted

i

to solicit comments on the2 preqposi'd

DL-*
)~tails of these information efforts ar-ý spýe:ifi".IL
;it*i.iŽ Information Program for the proposed Continkental1
-ý-r.tior-i Range which may be found in Appendix K.

Ali. arou t I,

program,

.sý'~

e~jcxtensive
'r -v

as of this writ ini tiw

with the private r~iionts; appe-ars resolv-d.

%eStAvailable Copn
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OFFETTING FACTORS AND THE CONSIDERATIONS OF M.EM ACIES

10.1

OFFSETTING FACTORS
The moat significant offsetting factor that would result- asa

* effect of COR development is the increased safety of opeMaUiM that will
be made available to all pilots wlihing to use C01 airspace. his-will
be especially true when COR development is completed vith repct toth
air traffic control Instrumentation CDR will install in mesting Its am
needs. offsetting considerations of existing land restriction In siding
wildlife management are also important.
10.1.1. Offsetting Factors of the COR Airspace Proposal.
The major objective of the proposed CDR airspace is "mission.
* accomplishment with safety". Because of *this goal, two related offEsetting factors emerge as aresult of COR airspace.'
1.

Safety: By exercising an ATC capability In the £01 area,
the safety of many operations within this area will be
enhanced. Even if the frequency of military opert~atos
in the area is increased, by segeegating air traffic lit
both time and space, an orderly and safe interactionxr of
both civi.lian and military aircraft can be achieved.. It
should be noted, however, that in at least one type of
operation (uncleared civilian operations In CUR NorthL and
COR East) safety would not be enhanced, and that Lf the.-frequency of violations increases, the safety of both
military and civilian operations may oven he reduced.

2.

Communications and Surveillance: Part of the OR1 airspace
proposal depends on the development of C01£. 001£ iii
become the nerve center for all C01 operations. In addition to Interfacing with the FAA on a broad range of ATC
Issues, CORC will, in the future, develop the capability
to control air traffic in C01 airspace. To do fthi effte iently, CORC will require communications and surveullac

systems with good low-level coverage of COR airspace.
These systems will enhance the safety and efficiency of
flight in COR airspace by permitting CORC to provide ATC
services which are not available today.

0.1.2

Offsetting Factors

Due to Existing Land Area Restrictions

Although no new lands are to be excluded to human entry as a reiult of the COR action,

the restrictions on the existing Nellis ranges

ire to continue in support of COR objectives.

The existing restricted

irea in the Nellis North Range--including the AEC/Tonopah Range under
iirspace boundary R-4809--overlap the BLM designated Wild Horse Range.
)ne of the problems in managing wildlife ranges occurs with poachers
md other unauthorized or illegal takings of the animals.

Wild horses

.ompete for range forage with freely grazing, domestic cattle and con;equently are recognized problems for some ranchers.

The restricted

.and areas of the Nellis range pose problems for poachers and provide
ion-competitive range sanctuaries and consequently are extremely helpful
_n the management of the wild horse herds.

The manager of the Desert Game Refuge also expressed the opiilon
hat such restrictions are probably helpful in the management of the
,ighorn Sheep herds frequenting the Nellis South Range.

0.2

INTEREST OF OTHER AGENCIES
Interests of other agencies in the proposed COR development extend

rimarily to procedures for airspace rule making and land withdrawals
hich are the Federal Aviation Administration and the Bureau of Land
anagement,

respectively.

0.2.1
The FAA Airspace Case Process
The FAA Administrator is manager of all US airspace.
ases in which some unique use of airspace is required,

In those

the Administrator

ay designate the airspace in terms of a level of restriction and will
n these cases designate a user or using agency who is then entitled 'ti
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0nln•y the benefits of the designation.

.

-

In order to have the Administrator

demfgnnte airspace, the future user must present an airspace proposal
the FAA.

to

The FAA then processes the airspace proposal in accord with the

Administrative Procedures Act.

10.2.2 BLM Procedures
Consideration of withdrawal of even very small portions of land
(for emitters, receivers, communications relays, and instrument sites)
is the most permanent and therefore the most constrained by formal procedures.

Federal agency heads may request withdrawal or reservation of

land--if it is for national security reasons, the application must be
submitted to the Secretary of the Interior.

The land to be withdrawn

must be described in detail--its boundaries and acreage--the purposes must
be described,

(if

for national security purposes, that purpose must be so

stated) and statements must be made concerning the possibility of contamination of the land by the proposed use and length of withdrawal period,
impact of use on other federal regulations having to do with the resources
of the area, and Impaect on water rights.

Finally, the applicant agency

must state its legal authority to withdraw the land and provide "A Justification for the proposed withdrawal or reservation, including statements
showing the need for all the area requested and for the limitation, if
any of concurrent uses."
If the area to be withdrawn is in excess of 5,000 acres, there are
certain additional requirements involfvfng- maps showing legal subdivisions,
statements regarding proposed utilization of the property, location of
improvements, "and any cuiltural or other features of the lands requested
and of the surrounding area deemed by the applicant to be significant and
illustrate the need for and effect of the proposed withdrawal."

Note:

The COR airspace proposal is presented as Appendix G.
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Notice of withdrawal must be published in the Federal Register and
publicity must be given to the proposal.
or if it

If there is sufficient protest

is deemed in the public interest by the appropriate officer of

the BLM, a public hearing may be held.
applicant agency.

Costs will be borne by the

The BLM makes its own investigation of the proposed

withdrawal "to determine the existing and potential demand for the lands
and their resources."

BLM officials will negotiate with the applicant

to reduce the size of the withdrawal to a minimum essential to the
applicant's needs and providing for maximum concurrent utilization.
The authorized officer of the BLH makes his findings of fact and
conclusions on the application.

If the applicant does not concur, he

may appeal to the Director of the BLM, the Secretary of the Interior,
and under certain circumstances to the Office of Management and Budget.
Allowance of a withdrawal will be conditional upon the payment by
the applicant agency or upon agreement of the applicant agency to pay to
the owner or owners of range or other improvements placed upon the lands
pursuant to an agreement with the United States such amount and at such
times as the authorized official of the Bureau of Land Management deems
fair and reasonable under the circumstances and the terms of such
agreement to compensate for the loss of the improvements,

providing

that the applicant agency is authorized by law to make such compensation.
In addition, a holder of a grazing license or permit for lands within a
grazing district will be compensated for the loss resulting from the use
of the lands embraced in the license or permit for war or national defense purposes in an amount to be determined fair and reasonable by,
and to be paid by, the head of the Department or Agency of the Federal
Government making such use.
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APPENDIX A
VERTEBRATE SPECIES AND COWION PLANT SPECIES FOUND IN THE AMR
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Westerm Pipietreile
12. AP'esi,1.a fus.-us pallidIus
BigBrwn
et40.
I.Lo'atw,.e forealis taliotis
14.

Red lat
t~siufts

IS.

h&'dqJ

37.
3ht.
39.

2Iql.al.tW'

CoI'ynordinup owntWS
iCA118dii pallvsenx*l
Lono-eaerd lot

17,

Antrvzuajat& Iu
Pallid lot

:8.

T44i
frt'a

22.

14.

1--raoiliensis Paf.rJica

2%.

Ii

~repa50.

5y,4 vitilumauh~duloptt arisoW
At. :ub,)n CottontatIl

Vzt.'fs,rn,#

oeti

lock-*Ae~ed Jackrabbit
£&etvt.'I

4P.qtim

ThvmvV*, &rtrinuephelleo.eiw4
lotts Pocket Gopher

42.

lott Pocket Gopher
Ie''1,Vr7YtDP4 10Mt 7imoodnris pawyintivrdatfro

virgin

41.

Pdir'ogma~thwe long.iwin'ebtie oirginued

44.

Per0vztima' ;irvun olioa,-n~
Great lsein Pocket housee

45

Pee^

46.

Iero'wltlad, f.,,wv~aus

47.

Lons-tailed Packet Hause
Niemv lidi-pod; ettao~japhlue albitororte"'

An.

Niaod.iý,t.';'

49.

r-I%',j''s .w.~aephDa u* owa.wphituoJaJa4
Diark Kangaroo House
Ni'trodfir"psd
lkatiltdai raufie. .I1-a"i

pallidae

Miexican pree-tailed bet
Thi"ri ta r.Mlaos
Of$ Vree-talled bat
1 v'Lahoeviet9
id~
lJgzty Aebbit
21.tta

Gclden-oantlood Cround Squirrel
7M~w~ile ieutbrintui brevtifdsm
T~Mftvwtsa we~rinuv denuaralis
ljfs
Me
bttu aa
TI~"krnvWas

Little Pocket Housee

16.

20.

Toweend Ground Squirrel
Sprwhlo uariegatua robustue
Roc Squirrel
440imeophltua terativaudida tere'tzi~au.a
Round-tilled Craund Squirrel

rotimt7egt~ tdmbhtPd

Spotted Net

19.

olomwapuamtphiilue Zeuokitue toreurau9
Antelope Ground Squirrel
Spetv'cphiluke tomimae~mdii uOv~ift

41.
e inmertsda

Hoary bet

SAdtawias panaianttinuo
Panamint Chipmunk

o.,zaW~~t~t~

1i
ý,Mwu mPizvernvi
Lans-taile~d Pocket Hiousee

(wholats

eSIJ.I&4TIIZlksd

oil-gloosii

$2. NinMiflr"1eb'dpi plwl~i~s puptow'
Pallid KAnitaroO rouse.

5.1lo'v

Ord Kangarna Rat

a.~aos~df

.oru-jtnr

Least Oltpwnnk

The entire real* of this species to contained within the ColE.

A-1

56.

57.
So.
59.
6o.
61.
62.
£3.
64.
65.

Pipodomys microps oo~identalis
Chieei-toothed Kanalroo Rat
~~i
Dipodoeiys aerrimuwi werram
MerrLm Kangaroo Rat
Xpodomyi. dosett desarti
oesert Kangaroo Rat
Wnth1o~donitowys'fegalotie magalzZ.0is
Western Harvest House
peroycujOs* cri',itus *taheni
Canyon House
dUsre~ici
Perom'yscus~eremicu

Cactus House
peromyscus wanicnjZatue oonorienis
White-footed House
5 Kvli OL1y
pejr.St
brush House
peroqme.w. truei nevadensis
Peromysdus tr'uoi truei
Pinyon Maurs*

ilnyohoiD lemauter breViziawlus
Northern Grasshopper House.
67. 0q~hofT5 forri.lus long)oioaulu
Southern Grasshopper Mouse
68. &e'n.)tzi lepida lepida
Desert Wood Rat
69. .te:'to't cinema aova-fa
.wnrea 7cl
10. lde~tcwh
Bushy-tailed Wood lat
66.

brRm'ntamno fwk~oeu*4
pt, ro"k8 "talnuf "ferop&'A
montane Meadow Mouse
73, 79icr t:.o Io~icuzdus8 l.Atjk
Long-tai led Meadow Mouse
,2gkr-a.. curtatue arnjrtuu
14.
cutatus. inter'v hum
!1:4FIr
15.
iSaebrush volte~,(eon7dni

71.
72.

76.

5.Yulka
tv mua'

al.

Canis Impue ifMagi

32.

Vaif
Vdpaes fulva: naoato
Red lax

83.
84.
55.
86.
87.
88.
69.
90.

~t'rtJhfxw

soassarimaue aatlutia uvadepwais
Ring-tailed Cat
Procy~on lotor pallidus
acoo
Mawela frenata nevaden.aie
Lon~g-tailed Wesuel
Taxi dea taxus bertwtdieri
2axida tazus taxza
badger

100.

Folio cown.loJr Icaiba.eo',9
Cougar
L~rrj rufus bail.ei
4'u*n~ rufuo pxZ~eaee17
Bobc at
Damn heqi.'us hwemiowus
Mule Deer
Antiloerrpa wRes-. ara amuica'u

102.

catraenti
OtpV-d

96.
97.
98.
99.

American Prongh.orn

cen

Joreitwo ep(.omtaue"

;,ti;, 1iztrm.'o ?&ster
ini.1 >Ltfrajnf ms'1r4
(:oyate

506.

WapIt I (111k)
Cows
Horse

106.
107.

Burros
Dowstic Sharp

104.

The entire range of this spscets Is contained vithin the COX.

BEST AVAILABLE COPY.
*A-2

ci1J4ensis

Desert Bighorni Sheep

?orcupinu'

1'9.
80.

vulpee macrxcoti aweip"d
Kit Fox
Yroocjon ainereoarpoeMt scottU
Gray Fox

91., Spilogaie grwaiLli gvtraitis
92. Spilogate gracilia saratitis
Spotted Skun):
93., Mephitis merhiJtis eetor
94. KT44 'tis wwphitis major
Striped Skunk
95. Pelis concOolo oalforimO
Cougar

"lose Mourn.
78.

VauZpes maort-is inuadeusiei

Gophenme Vzasoisi
Deser Tortain
2. Colsoo¶,: variegattie Us~ewis
3. Colsony uizvaiegatua O.ipe
Western landed Cecks
4. Callisaurus'dmu'ovuwidee pWbb
S. CalZisaaisebwrmcowidea xunww
Zebra-talled Lizard
1.

6.
7.
8.
9.
10.

Ccwtophjytus twl~wqs W1414
Collared Lizard
Crot.ophytau wiseiae'ul vislUaa'i
Leopard Lizard
Dtps'&zau"' dcreaalis
Desert Created Lizard
F'nY'ioa.s't platphitwie platpiiD
e~
PAV?.~ewP platyrftiww ueuidianim
Dtesert Horned Lizard

Al.

5,&AnAweIl.. obeazue obseue
Chuckvel Ia

12.

.5cfoporksu graenaeua gpmaioeu.

Sagebrush Lizard
I). soel polti uh~gf ter
Dlesert Spiny Lizard
11. See!,opolna .'ceiddilt.21i9 biearieitue
Western Pence Lizard
AS. Ltei *ownshari~aw .oj'wgeri
Sid~e-blotched Lizard
Lzia.
njle31.
Yucca Night Lizard
17. - wo.sk
*iltmiams~
Western %kink

16.

21.

22.
23.
26.

10.

,~r!,t~irh~j.*

.2wfM7i

26.

Diadophia regalis

27.

Idpaigle.' worqaata desrtdoa

26.

Layrcopilie getulus .ziiforwhl.t

29.

Comisn King Snake
Abaticopl'da flagelluma piotrua
Conion WhIipenake

30.

MAsticophia taeniatue
Desert Striped tihipenaka

I*S-fteked Snake
Spotted Night Snake

?A4,Uorhynehusa dema-tatut. pei~Wnet
Spotted Loaf -nosed Snake
32. Pituh'q'd oatreifer daesrticole
Gopher Snake
33. Rhui'tc'heaI&-s leoo'itei ieao9ICei
Long-noaed Snaks
34. Sc'wro seewrnujlata isosoq
Western Ground Snake
Sa104cadr Iaexalopis irojawnisin
Western Patch-vosed Soake
31.

?Iuvei'rhie .'?4j-xJ'
Iagimane
Western Carter Snake

38.

rrott;.a ~mr.isese cerastes
Sidewintier
cr~tal&.. vifr'l;* !utooade

39.

f~rat.j'..i 1

37.

hunw

Western WorM Snake

oooepitalis Sa?$

23.

36.

Gilbert's. Skink
Ovwwilopirh~n tigris ti.7ris
Whip-Tailed Lizard

0niootias

Western shovl-tweed seeaks
Caiubev eaeafl~tritola"
blue Raear

M6 tw-es yilberti r..brtooudatu#
19.

leptolyphlopsAmOM
Ia
Ue tA~Man
Mestame Morerlake
Az.(aow elaa n s~tbu'muta
glss feak.
Chsiowottam oeoiptalie .ewepftatv

Wij,
estern RattlesakeS
Mnhdve Ratt lesanke

Speckled Rattlesnake

Weasi.n Spade-foot Toad'
1

'i.
lin. , IGLtoffl~ft4id
Western, Toad

4.!-.f. -. r.*p..rau
Great Plains Toad
1 P.f. eka.'*pusai
Wuodt..,use To-ed

Southwestern Toad
lOuSert Toad
.
ii.
Pacilic Tres Proj
Harvt oaeg,,le'f~i,,
buillfrog
I/n'
vipi"
Leropard fro$

4. HkMs

9.
10.

A-3

Gz'i

1.

GaCvi 0. un

Ame ?aroli~nsisi~
Gre art-win ged Te st
Z7. Ae diaecor
Teat
lg'otYt
ias7lug-wuinged
5
ci~an tea

ij~e,26.

2. Podiceps easpiduf
Eared Grebe

3. Podiaeps auius
Horned Grebe

9
2.

4.. Aitchimophorus o~oidentalO.*
western Grebe
5. "leenbuiB podicepe

ptla.yet

shovel cZer
Sh.oMvelerarcr
ica Wigeond?-~

30.

arcftWgo

fied-billed Grebe

6. P.?a3Wu4

)I. Aytlwa on~eri-caw

eryithrorhy~nhosW

.

Zhite Pelican

a.

Double-crerasted Cormorant
Ardea~ Jaeroias tregaxnst *

33.

51mB-flecked buck
Ayth,ýa vaz~sineria

canvasback

slue Heron

Scaup

White ErtLoaoser
i10.EŽ,retta thabrcn.,teSnw gret

3S.

jý_ephiLZZOOmpyla

36.

3z.'.epuzaZj alboo?.a
Buff1ehead
white-winged Scoter

Right Heten
Blitck-erowneAt~

burf Scorer

Aaerican Bittern

Ruddv Duck
Medra c-brasrtedegn
egne
Rdbese

,.Aum exr'ers
Imeric'ai40
1Jz~r
Wvnd Ibis

Vulture

WiilcfacedftleTurkey
hireua ede

6duY

Aeia

i.&~t.'rdev vireve'2h anth)L'nw
Green Heron

15.

Redhead

IbsVn5jphnldIv

fanw4
rump

et

r

rn

s

w
Hawk

c- oer'

W.

kS-aid

e

Hawk

awisnsHW
,2.a sp6li

e t

Iti.th

r~iBESTj
A-4I

I

AVAIABL

COPY
-lg03Hw

Circ~us alanws~ WIpaims*~u

31.

76.

avwk
Pandion lWaiaaew
Osprey
.04100 vcAau,&M
Prairie Flclon
Falco peregrime' .aabwo
Pritrgrtne Falcon
Falco oo~offhain'us badili
Marlin
Marsh

32.
53.
36.
55.

Ds4jpz..,n4

CapelIia grl inag dBUM04ta
C-Oncn Snips

Daa'"nius uweriv
Long-billmi Curtlew
i8. Miltiaf e.UIlar(
Spotted Sandpiper
79. 7gpna solit~ra etnsseo
solitary Sanipiper
so. C-2toptrnopke~im sm~pzwtw
311 let
77.

*bsiuftsobaawrus*
aluo
rouseGreater

1figa MeZw~ewa
veliowlegs
57. C Pvnrftwiwu tuVophasDixfllo
62. mv
fiwA pee
Slage Grouse
*Lesser
TollovIege
$3. Caidi mejestoo
So. ie.Fhrtra'b-Ii oaibaU
Camb
'a
uailPectoral
Seampiper
S9. Ale.-loin gme~a*'a
04. Calid,.ts bairtf
Chuker
*
SltS's SandpiPer
6o
Fa!,,- e.r'.mvri
as. Calidris WiRMwtiIla
American 904t tel
Least Sandpiper
56.

w'!.'z,
~oB

61.
Turkey
62.

Gruff ýTVLL1P'teis tatlt).

61.

SandhilI Craft#
Ra71ua *iT1*'1.j ZI't'i
Virginia Rail

f5.

Seer
4ct;..Pi.'C'pO n
Yellowt Rail

31.

$7Z1~d'
6. Ca!idr'fe alpiuna paorfioa
87.
8

90.

Dunli n
Li"'(rw
seoopae~ws
Long-billed bavitihor

al iirfsa'itfr(
Wateern Sandpiper
Stilt Sandpiper
I-, Pt1f4'010o
Marbled Codwit

'MI i nu:ae vor~pufr
6. Crewfl Ca I I ieuI
67.
rz?.
nyrtlnftý
Purple Cellinulf

66.

91

Cr-e."thfia ail'a

92.

s~nderltitg
flil-2 .tr.us vizim~auj
sitck-nieeka Stilt

rositAv'we

Sn)w

I
bilert's PhelArap.

lHover

SeMlPe1mated Plover

9,.tthern Phalarope
1truo .zilifereuirua

741.14rt696.

71.

Kuidver

r.

Mountain Plover

Pting-billed Cull
onsport*'s Cull

C'.ldn PI't~er

Y4.

I'iut'i

t.'ie*.JI9q.f9r)'z

'

black-bolliel1 Plover
is.

Aff"

1q.4

in-n-ri'

100.

Rkuddy Turnstone

a
This species niests withint the 'N..
as
16 UNC 66M s
lindangered spocire".

(I)ofa4Gull

1

jcorstori

Purverer's Term
rhoo,
!d"isa
vt
stigI%
Clark Torn

Appenidix I).

Zewtidwa macroura imarginella
Houtsiflg Dove
awai~aa .ieiatietm
Wh1te-vinged Dove
Co".anba fasciata
land-tailed Pigeon
Colzenbigaliit&2 paseeeinna
Ground Dove
Geococoyx valifori~anus
Roadrunner

126. Maga2O511lL atayoft 004ift'U

Tyt alba prati.,oola
barn Owl
Otieav2 io, Oi'iracoue
Screech Owl
Atis f~raimeolus*
Plamulated Owl
bifuli virqjinianaie oc.-identalis
Great-horned Owl
ii rgi forue p.2Ztescena*
1441)%)
Great-Horned Owl

.S'hjyipicus Ogmzidea'e ,hataliael
Villisamon's Sapsucker
132. Dendrocopos villosujg laueuth6re'etiso
Hairy7 Woodpecker
133. Dondroeopos pubeseaem £eUOePUS
Downy Woodpecker
134. Penyopoe scalar(* caotophijusi'
Laddor-backed Woodpecker
135. ryranou* vertioalis
Western Kingbird

111.

N.4!Ica 'suctea
Snowy Owl

136.

2I,.annus vooiferians
Caasin's Kingbird

113.

burrowing Owl
Aa_ tiris
Long-s..red Owl

138.

&z1,ornis nigigPa&zs sepriatra

r~Oed

139.

Black Phoebe
S2aorotis eaya saya

Short-cared Owl
Aeyr *%.e 2C;2dfI'zU
Saw-whet Owl

140,

Pont-will
-'..ri~eilee minor hesperi.
Cowaon Ntahthawk
rntipen.nia as
CIAnjjj'
Leqeer tdighchawk

Hammond's f lycatcher
Opipdoorkzt oberkA)Ilacri
Dusky flycatcher
141.3 ft-'idonax r -Cglitii
Gray Flycatcher

101.
102.
103.
104..
105.
106.
107.
108.
109.
110.

114. .48i'7

315.

Ill.
;18.

Belted Kiagf tuber
lrs
e
C014ptes .nurtus
Tallow-Slif tr Flicker
128. JkZWW)W.e fo2WiAcivoftD
121.

Acorn Woodpecker

129.

130. Spympiov-s male Soapisukr
Vlo-elo asce
131.

Amb-throsted flycatcher

Say's Phoebe

Ybite-throsted swift
'iyt
*,tj

121.

Cust'sa Hummingbird
.`r'ez*PhA'rue pbU.Ileor's'rw

-

broad-tailed i4.inngbtrd
bulnus H~ummingbird

125.

Birpido'ia. bywrtt eri
TraIll's Flycatcher

142.

Western flycatcher

Swift

JAN.

levis'

Lewis's Woodpecker

Whlp-poor-will
VAUX's

Asy7dv9essst

"L!.I, I .1"101q'j
Ca~lliopr Huminngbird

Western Flycatcher

.

Western Wood Fvwes
1sr4 hutteal'rnis k..Ire.,lfe
t7.
Olive-sided flycatcher

"diz~f'
4.1r'pav
Vermillion Flycatcher
Horned Lark
IS0. Er.'aq-hiaii. alpostri.s
Horned Lark

-

This species nests within the COR.

Best Available Copy
A-6

152.
153.
154.
155.

156.
.57.
158.
159.
310.

Horned Lark
fachyvd'wtta thalasisi topida
Violet-srar
"allow
Ir(.doprooW4 bWootoio
Tres Swallow
DNPOPIO ePiorf~
so*oa l telow
Suelgiopurjv: zsfeol~ erienpmis
SA"$h-w1%Wa S1wallow,
UWrufto nustfoa erjytinOaster
safe swallow
F0tr00AINIM491 PlVirhonota
Clift swallow
Cbicaictta set.Zeri waerlophia'
Sueller's Joy
ApAolevwtu moeitjleaensa ftuada'
.Scrub Jay
Piera pi,.?a Wsna
Slock-billed Magpie

161
&rarsikatsa181.
cntu
Raven
W6. CIrmyueibm-1rhrvah~n#i
aesperisa
Coson Crow
163. *,eu,~rhinuad oeytwoephala.
Pinyon Jay

177.
176.

179.
130.

PutS obEineni
Monutain Chickadee

167.

Plain Tituouse
Auriprust~ flavti.ep'
Vardin

mimus polyqplattof Zetmpopeff
Mockingbird

Ix.'reu miaevutli meauni~v~as
Varied Inrush
!917. 02,t har g'uttata poio~wta
Hermit Thrush
168k Catltntma guttata oraw.Za
Heruit Thrush
190.

Swatcaanas Thrush
C205 .2rzua Ush.artar ahane
Swainsona' Thrush

166.Pam
iwrmo
91,
id~hio
isl~j
bird
192.

Western Bluebird
silli'znrv'.'s

Wiantatn Bluebird

Rush Tit

fr.M'ei~nd's Solitaire

White-breasted Nuthatch

11lurgafy C~natcatcher

Red-breasted lit'thatch

IGalden-crowned Kinglot

Pygmy, Nuthatch

Rulit-crauped Kinolet

Brtow

Water Pipit

Cree-per

flouse Wren

Thry-p~n~ee I.Wkij'sim~.i
~u
Sewifite Wren

This species nests within the CON,

-

Cedar Wavwinit

Dipper

175.

Salpiet~ev obeolessat
Rock Wren

Al1. IAaret~lta azrUiun is
Catbird
162. Tozatste'& lowntsti teoqtei
Lecont's Trashor
163.. ToZAstc'a 4noiale &real*
Criasal Treaher
364. Oreose~i. too wkntawag
Sage, Trasher
18S. 7t'rdza *igrztnpriu8 propinqwue'
Robin

Clarkas Mhiccracker
lBS.

Cactus wren
?.Zawtodtea pshotaisi Watuam'i.eie
Long-billed 01eigh Was
Cathwvpes mr~aoms'
Canyon Wren

200.

Phainnprpia
1anius !.4 *.,...

f'
r..
Lo~gnehead %hriha

M.

201.

~lo.abe

Stiaw.u8 vuda~
starlingwleaWabe

221.

Steophaga piota $ieta

Vime. ec.itart4* P~zUNewAR
solitary Vita
2o4..Vfiro flavtmn"rmD29
yellow-tbroated Virto
205. Vireo 911VZtas fwaiprni'
Warbling Vita.

226.

hierdrieim
me.saro
Stupwi~la iieqwat
lhsadwlark

230.

XmthophajuIs smthomnpIhaZua
yellow-headed Blackbird

,erptiv-omz oetata oT'eaera
Orange-ctowfl~d Warbler
2o0i. vermivor~a celat.2 Occlta
0rang.-crownod Warbler
208. V'erwr(PePa £¶ufim!piIl~a
p.#hvtlle Warbler
209. VewtL)"re Vtrgiitiae
virginis Warbler

231.

Agelaius phewniefts*
led-vinged Blackbird
Iaeres4e partla~tE"
Scott's, Oriole
ullock'sOrol
BZtrf abl
Blok&Oil
Blackbiusd
BrPX2.'eC.r
lcbr
goe'

202.

Viroo ,ieifliOr

Madstart

Cray Vireo

203.

206.

232.
23
234.

Commm" C.-ackl*

Lucy's Warbler
211.

he!mihr98 VeyRnivOru?'
wire-eAting Warbler

212.

1'raml

rw:*i(*ana

236.

ert~obevude
Milb
Brown-headed rauý,trd

2a7.

Ittr.

t~

rifn

Parula Wart!*r

Brownt-headed covbirG

Yvllov Warbler

Robolinik

Myrtle War'ýder

Western Tanager

Myrtle Warbler

I Falic Tanager

Myrtle Warbler

Ala. k-headed qwrombeak

black-throated Cray Warbler

Blur Grcanbeak

1,are' Warbler

Lirm'i bort Iri

T7,mnoenot's Warbler

L vemr.?~ Grosehee

IKac-gllivarY's Warbler

Purple finch

yel lwt ht.at

Casain'S finch

22, el

211,.

,ceglecta

triront
.Mtypi

In.i '.isis

-i-Hn

Y..lhow-breasted Chati
WiT.. 41iljP40. iIN Pil.~I

~

bIans larbler

250.

(.AmmwlG..Idtinich
lwryrim
-pinus ps9titrl
E.d f VCh4
1.r
Ia'

This species niests within the CONl.

Best Available Copy

JwOv

OmiieeP. u.,-0qi

Loz La oum'irostrtz bsnvgdti
mad Cromobill
Chloru.ad chlor'ura

263.

253.

Green-tailed Towhee
Pipito arifthzopthaLOla montm.
bifous-sidod Tohvtee

255.

Lark baut In
Paaeerftdhi eamdv.i:,Iwuia miademwi*'
Savannah SpLrrov

mUdgrPd~
T
11ack-chimsed IParaW
.
1m
267. Znnetihi'fO1'd4 Zfuaabu
Uhit*-crowead Sparrw
Ori~fftk
268. Son'otyrichia ZIu&W*Am'&
Volta-crwnutd Sparrow
29.Zo.;otrf Iiehi atrimpilla
269
olds*-Croww #perro

2%1.
252.

eo'ifLiei
Poaate9gv'n'eus
256
Sarro
25.P-eeesper
Vespr Sarrw
257. ChL.ndofef. r;Povwms f9c,7,JtU&
2. S* V iu

259.
260.

261.
262.

s a b Iko

I.ack-throsted Sparrow
Ah'vDisp~za belli Fr=
sparrow
Saote
JhA-- Aimalis deiMorn2W
Slate-colored Jummu

~
-tunic~ D~
49mia montrnme
Slate-colored iwioC
Jeflvio 4awl.~e mir'ta
S!Lat-colored lANceLplrdLoa

sts withto the COPK
It.1s epv ef nee

Cray-Imee.dd 3UMra
2"4. jpLulZa pa88.Irime w~or.som
chipptin Spatial
SpoC
reimr
265.r'
pta
Sae
6.V

Sparrow

mSpro
27L.
21,
273.
2ii

N0,0pime Unool1'i
Lincoln Snarraw
*hApiso me~lodua faZar
Song Sparrow
Mr'.4pis-I meOda 1000-43'
son, Sparrow
CLapland La~o'~ruia.

1.
2.
3.
4.

Salvelinu* fontinalis

14. Qip2imae Oam'p

Brook Trout
S.~am, olarki jmgnshif"
Lab'ontan Cutthroat Trout
Satnm trutta

:,
Asian Carp
is1. zepidomeda v~ioZpinua pratownis
Big Spring Spinodace

Brown Trout
Panras:eus lahonPtem

16.

Paliransata Spinedece
m7 Ldpidaitada albival.Zis'
White River SpImedace,
18. Ictaluiue Oatiu
White Catfish
19. Ieal'umua meias
Black Bullhead
20. Cr'.i~thtlnj bailqmi
Whilt* River Spring! ish

Lahontan Mountain Bucket

5.

Fantoetrum

Iqdpdoawda atittt'e s

jnt.,lrdius

White liver Mountain Sucker
6. "'ar.'etaiwiad ardena
Utah Sucker
7. Oilia n-busta jordanii'
White River Gila
S. tIH44LAlrdnius egregfua
Lahontan Bedshiner
9. SipkL2teeas bion~lor cdbasue
Lahontan Tut Chub
10. Hhini.oAthje osou luo r'buat'A
Lahontan Speckled Date

21.

Crenichthjya ,vadae

Railroad Valley Spring! lab
Combusia qffi~ni
Noequitof lab
23. Perm~ flaveseasi
Yellow Porch
24. Niemptems4 dolomieui
Smallmouth S1arkbass
25. Nioropterue ealmodee
Largemouth llackbass
22.

11. hini*hth0&s eo&uliu PGvaddelais
Amergosa Speckled Dace
12. Rhinic~hrhe BosuZCZs velifer
Whit,- River Speckled Daec
13. wl qu Oo!qPeas
moaps Dae

26. Leponmia mcrochtim
Blvegill Sunfish

Best Available Copy
The entire range of this species is contained within the CDR.
Endangered species, 16 USC 668 c
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Appendix D.

white fir

1.

Abio* OOMOZOr

2.
4.

Ag'fti3"M

A-MMM
2. 800tw
epOWNSd
AgrcflUku' iHid
A.imbroiaMt pi1Ldi

Auebuneh uAkatSfaS
slusbuscb wbaat~r*r
servicebarry
sureass,

6.
7.
S.
9.
10.

Arerepstoph4iI0 usw-dadi*~n~
"00sack
A:'9m*tita'id
Artanddi *p~SPO ifl
Artam~ifia 9pi4wtat4
ArtowtftG Off-

pleaat isseanita
sagebrush
sagebrush
&And
Dig sagebrush,
Isaebrush

It.

AtripldX OO'W-8

12.
13.

14.
IS.

~

four-wing oaelbrush

adce

Atriplit 00onfartifOlia
R71'Us

h'~re

t*ootru

luckbrush
mountain mahoghofy

m'sathme al..utbuf
ladifolius

Cardootflarp

Is.

WS V800811
0rhrfoothamusF~udasniifloiii
Cole.'b10yiU PCjIMr8faimi

20.

Diseiehiies .trietd

Rubber rabbltbrugh

£6.
u~rj~o'~k
17.

Green rabbitbiush
Ilackbruo%
Settgrass
Great Basin wiltdrye

2!. £lm' dinoru*5
23.

(;,u4fil *pfwfon

$piay hopaags

2s.

Mil'jri. rtgida

Big salitta

24.
27.
26.
29.
30

Juniper'C 0oosterp9m

Utah juniper
Creosote buah
Box thorn
Prickly pear cactne
Indian ricegrass

1.,rwo tridentatd

ideiwoomf
anim
ýpkvttt4 opp.
Orifsapsip AyRnoide

kgaelman spruce
Uhitebark pine
Limber pine

Pitv-i a nge1~unt
11.
32. pinu.s albi~t-atie
33. links~ fl$Jri li
3d..1inus4 lon.jaiik
is.

pinup

bristlecone

yeii.,u pine
bluegra~s
Sandberrgm bluegrass

36. pin..A p....idercia
31. 1, .1 neInifNevada
emhl
n fa
Is
39.
4.0.

I .pi.u,'d tw.mml
1 id.'n
ptrahia glaWnd&.Zot

41.

iohrDin' t,.tdemtjitn

1.2.

*di?5geohellii~

pine

Single needle pinyoni

edlRaph ILa

Quaking aspen
Desert bitterbrush

ta.rbiwtlla
.r~
43.,
J!zs'i'a kili
4'..
bad lelvt
S.tzcbzu

Antelope bittorbruiu
Cambet's oak
Scrub oak
Rusesian thistle
Salley's greasevwod

46. Sarc-Ob.dtias fief"(40jts'

Cresbew.,od

-

hytiittz
47. S'itofutdn
48. Stipa deamta
43. Stipa #Pe,'iOOrz
50. Chomphorti-pue a1pp.

Siquirrel taill
Merdle-and-thread greest
bseert nerdlegrass
Smuvbo- ry

$1. mona baccot~a
52. YUnA0 bwodifolia
33. uoao.olsddea.

Spanish bayonet
Joshua Itre
Njave yurco
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APPENDIX B

ECOSYSTEM MODELING FOR ENVIRONMENTAL IMPACT ASSESSMENT

This appendix is designed to provide the non-ecologist with the
perspective needed to evaluate possible impacts.

Basically,

it

is a

brief exposure of the processes essential for an ecological understanding
of how impacts may be incorporated into an ecosystem.

Natural systems have taken millions of years to evolve to their
present state, and if violated may change significantly from the existing
state to one quite different.
to persist,
ment,

but it

Such a change is necessary for the system

certainly will be accompanied by some species adjust-

and in many cases, species departures altogehter.

species have limited ranges,

If

the latter

their extinction is inevitable; more dispersed

species may simply reduce their ranges or alter their niches.

In all, the

thousands of adjustmenta required to prevent system sterility are dynamic
and must be considered as such.

Nunwtous questions require reasonable answers before all these
adjustments can be predicted,

and that is basically the responsibility of

an Environmental Statement (ES).

Obviously, neither the technology nor

the information is developed enough to provide the complete set of accurate
answers.

Many of the questions cannot even be-asked adequately,

many of the most important seem obvious.

it

although

is the latter that must be

addressed first; in their solutlon, others may prove insignificant.
Unfortunately,

before the questions can be partitioned appropriately,

some type of functional model is required.

Since the ES is directly concerned with the existing natural systems
(ecosystems),
and it

it

falls well within the concern of ecological processes;

must rely en the analytical tools developed by ecologists and their

B-I

:ontributingi

compilmlon dInclplines:

phyNitology, evolJt in,

heiihvior, anti

Vurtrhermnre, Fig. 8.1 demnnntratex the need to review

genut[(:N (FIg. I1.1).

findings In areas other titan strictly ecology, since they may contribute
considerably to the solution of many ecological or environmental questions.
Projected Impact Evaluation
The leasic ecological unit is now generally accepted its being the
ecosystm, since it relates the physical and functional concepts together
for total system maintenance.
living components:

(1)

A terrestrial ecosystem has basically four

Producers-including the greer plants, (2) Primary

consumers--including the herbivores,

(3) Secnndary consumers-includIng

the carnivores, and (4) Decomposers--including the bacteria.
mental processes relate these components:
(2) energy transfer.

(1)

Two funda-

elemental cycling and

The differential rates of both processes are functions

of intrinsic a.J environmental factors Influencing the relationships of the

It

Figure B.1.

8-2

Interrelations of the Essential Disciplines in an
Environmental Statement (ES)

I

phv'sIca.i components.

Figure B.2 is a simplified flow diagram of the

reIationIhilpiof the physical components.

Relationships of the components are apparent in Pig. B.2, although
it Drovides no information on the type of relationships. Energy transfer
from one component to the next is essentially in the form of consumption
tpredation, parasitism, grazing, decomposing. e-l.
light or as organic import,
organic export.

Ler~y enters as

and leaves as heat (via respiration) or as

Elements essential to species growth are primarily re-

cycled internally, although some may be imported and exported.

The definition of an ecosystem is arbitrary; it usually represents a
unit that can be conveniently studied.
an aquarium or terrarium.

An ecosystem may be-as small as

Since organic production is restricted to

ecosystems, the organic imports and exports are the ties that link the
arbitrarily defined ecosystems together.

Perhaps the clearest vision

would be completely connected systems of interlocking rings (ecosystems)

of various sizes, with all systems to a greater or lesser degree Laterdependent. Thus, induced adjustments will not go unnoticed in others.
The magnitude of such adjustments has reached incomprehensible levels
with nan's mobility and transfer capability.

In some cases, several

entire components have been removed and transferred to totally different
systems,

such as found in the expanded agricultural business.

dependent the systems are on each other.

However

the primary impact is felt

within a system.

Processes within an ecosystem,

which demonstrate the required adt-

justments when alterations are made by man, are best seen by examining
a simple food web. In this case, the food web is theoretical, since none
have been developed specifically for desert environments, although the
U.S. International Biological Program (USIiP) Desert Biome studies are
attempting to model North American deserts altogether. Possibly the best
example would include the organisms most likely to be present and interacting on the North Range.
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The North Range is located primarily in Salt Desert Shrub community,
where the principal species are:

Producer%

-

Primary Consumers

-

Secondary Consumers

Top Consumers

-

-

Black sagebrush
Bud sage
Four-winged saltbrush
Globe mallow
Greasewood

Indian rice grass
Russian thlstle
Shadscale
Spiny hopsage
Winterfat

Brewer's sparrow
Chisel-tooth kangaroo rat
Horned lark
Least pocket mouse
Mourning dove
.White-footed

Ord kangaroo rat
Pallid kangaroo mouse
Sage thrasher
Vesper sparrow

Horned lizard
Kit fox
Loggerhead shrike
Marsh'hawk
Rattlesnake

Raven
Red-tailed hawk
Side-bloiched lizard
Whip-tailed lizard

Badger
Bobcat

Coyote
Golden eagle

mouse

A diagramatic model of these many species (and these are only a
partial list)

would be very difficult to prepare and almost impossible

to interpret visually.
included (Fig.

B.3).

Consequently,
Obviously,

limited even more than it
the transfer of energy.

only a few of the species will be

the web illustrated in Fig. B.3 is

first appears, since its only driving force is
Decomposition is not included;

Some liberties can be taken while interpreting the generalized
behavior and importance of such a model.
air traffic were to increase to the "tent

Suppose,

for instance, that

that marsh hawks simply left

the area for others where reproduction and feeding suffered less intrusion.
Although not necessarily so, this could result in an increase in other
secondary consumers which In turn, might reduce the primary consumers.
Major shifts in the primary consumers could have significant effect on
the composition of producers.

Not only would the impact be felt by the

North Range biota, but the areas Into which the marsh hawks moved would

3-5
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figure b.3.
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Theoretical Food Web for the COR North Range

be impacted in a somewhat reverse manner.

Obviously, this hypothetical

case is much too simplified to be predictable, but it demonstrates the
interactions of impact and the concern of ecologists or multiple users
of a range.

It is possible that activity in the air space couI• have

an impact that will eventually change even the vegetation--dithout the
ground itself even being touched.
The preceding discussion should make it clear that any Environmental
Statement must include at least a projected scheme of how an imp.ct
may be felt by the environment.

Also, it

is apparent that such an ES

must include an ecosystem analysis to describe the existing ecosystem
as the basis for projected impacts.

Perhaps a more specific and certainly

appropriate evaluation can be made if the interactions of known species
are at least projected.
Before a species can survive in an ecosystem, it must evolve an
effective means of reproducing.

Reproduction is often one of the most

Specialized activities an organism engages in, and probably the most
vulnerable to perturbation because it is so specialized and because it
is uncompromising in terms of species survival.

Possible impacts on re-

production are best examined in view of the reproductive process Ltsetf.
This is modeled generally in Figs. B.A and 5.5, which illustrate the
essential demographic steps leading to successful reproduction.

The

generalized model (Fig. B.4) requires some additional detailing (Fig. 8.5)
as far as N6 and N8 are concerned, because these are the stages that
assume the responsibility of reproduction, and induced Lnterferences-are
likely to occur within them.

Also, birth rates are essentially a function

of what occurs during these stages.

In Figs. 5.4 and 3.5, the W's repre-

sent the numbers of organisms in various states (e.g.,
mature male, immature male, etc.) at a given time

fetus, offspring,

t. The P's represent

the losses to the population from different modes of predation; the D's
represent losses to the population by various natural causes; and the
R's and A's represent additions to the population by reproduction.

The
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neceqsary level of detail in subdividing each of these functions ts a
model requtrement driven by the complexity of the system being modeled.

The model Is deliberately designed to be as general as possible
so that species vith highly different life cycles can be modeled vithin
the generalized scheme vith convenient modifications.

The rates of

change (P,D,R) are obviously the most important factors to estimate, as
far as environmental impact is concerned,
than the stat',s components (N).

Since the time interval (as designated

for the species concerned) betveen
in difference equations,

since they are more sensitive

t

and

t + 1

may be any length

the generalized difference equations for all

rates may be vritten as:
Stat: variable at

State variable at

the next time (t + 1)

the present time (W)

+ Change In state variable
betveen

t

and

t + I

This is expressed mathematically as:

.(t+ 1) -

whe.re

W4(t)
+ CIWt)

N (t + 1) - Number of organisms In category

I

at time

t + 1

Ni(t)

- Number of organiscs In category

i

at tine

t

C W)

- Change In number of organisms in category

I when

moving from time

t

be negative,

vr positive, depending on whether

the

_Ith

zero

to

t + 1.

category is decreasing,

creasing,

This change can

unchanging or in-

respestivaly.

When specific functional difference equations ato generated for
different species'

parameters,

time intervals must be designated.

Since

this nodel is obviously only a portion of a total ecosystem model, such
time intervals muse be Iong enough to include the discrete nature of

B-10

to approximate the
certain population proceases and yet short enough
phenomena.
continuous nature of rapidly progressing

Each species will

require its own time intervals.
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APPENDIX C
EVALUATION OF THE POPULATION DYNAMICS OF DESERTC BIGHORN SHEEP

In most cases, bpecles occupy a niche sach t'Vet theit respective
populations would be expected to survive as long as the environment does
not shift significantly from its mean.

There can be a high. degree of

variation; but when the mean shifts, all species will have to make an
adjustment--some may enlarge their t.iche and Increase numbers,
others decrease theit niche and subsequent numbers.

while

Decreased niches,

or r.ther sm~all decreases 'An fertility rates, can have cascading effects
on the population.
environments)

In s.mmary,

most species (particularly those in desert

live in du environment imposing rather restrictive ranges

on their population parameters.

Consequently,

small changes in these

environnents can have dramatic e.:f3cts on the populations; and most
species have evolved verv narrow tolerance limits.

Desert Bighorn Sheep

,sre exmmples of these animals and will be illustrated here.
AoW that Lhe reproduce' ve todel has been leveloped (Appendix 0,,
one must determine which compc.,ent(s)

to survey periodically tt, monitor

the Impact on a cho'en s,,eries (Desert Bighorn Sheap in this example).
W1.re it

is ass':,ed th.t studies of

illuminating.

reFroduction are likely to be mo•.t

Also it wnuld be. most convenient to require the mnesuremcnt

of only one of the model compo;nents; and this might be sufficient in some
:ases.

The total reproduction of a species is assessed by coordinating the
birth and death rates among the states
s;ene,-aliy referr-,d to as a "life table."
include fertiliy

tables,

N1

to

N8 , producing what it

Life tables, when exten.led to

c3n conveniently be usted to evaluate the "iaet

reproductive rat." (R ).
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These tables are exemplified with Desert Bighorn Sheep data '(Hansen
1961, 1962, 1965, 1967).

Some of the data •required were not available;*

thus, some extrapolations or even inferences were made to complete the
calculations in Table C.l. The terms in these combined tables may be
defined as:
x w age interval, years
d(x) - number of dying during the age interval
1(x)

number of survivors at the start of age interval

-

q(x) a rate of mortality during the age interval

x

to

&
x + 1

mean expectation of life for organisms alive at the start

e(x)

of age
1'(x)

x + 1

to

x

x

probability of female survival to the pivotal age

-

-

[x + (x + ljj/2

e(x) - number of female offspring per female age

x

,

per time unit

(one year in this table)
reproductive rate

rL -net
o

The net reporductive rate (R ) can be used to generate a logistic
0

growth curve:
r t
N(t) - N(O) e m
where

N(O)

-

(C.1)

number of individuals at time 0

N(t) - number of individuals at-time t
r(m)

a

innate capacity to increase (or decrease) for
some specific environmental condition

t -time

The factor

r. can be obtained from

log
rm

C-2
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with

G

the mean length of a generation, defined by

-

G -Z'

If

R

=

Thus, an

1

then
R

(x)m(x
R
r-

0 (Eq. C.2)

(C.3)
and

N(t)

N(0)

for

t >0 (Eq. C.1).

of 1.0 signifies a replacement level of reproduction for which

the species population is in steady-state equilibrium.

If

R > I , r
0a

is positive and the population will grow, doubling in a period equal to
0.693/rm . In a similar fashion, R° < 1 leads to a declining population.
ihe data shown in Table C.1 for age specific fertilities

m(x)

were

synthesized to conform with the limited knowledge concerning Bighorn Sheep
reproduction. For example, it is quite well known that the ewes do not
hear in the first three years, and that the life expectancy is approximately
15 years.

The last few years are expected to be nearly barren.

In between,

a schedule of age specific fertilities is adopted which shows a gradual
buildup and then decline and which can be roughly calibrated against known
population data.

I

With the assumed schedule for

m(x)

,

a net reproduction rate of 1.56

is deduced which, if correct, would cause the population to grow.

However,

it

is known that the particular herd from which this data was taken is
regulated in number by hunting (only males are taken), and consequently
the population had held roughly constant throughout the period 1961 through
1967. Thus when the effect of regulation through hunting is included in
the life tables, an

R°

for the total population of 1.0 should result.

It Is known that the percentage kill among all ages was about 40
percent of all males that died, leaving about 60 percent of all deaths
attributable to natural causes.

If it can be assumed that through this
study period (1961 to 1967) the population was in steady-stage equilibrium
with a corresponding stable age structure, than it can be shown that the
effect of a steady 40 percent kill rate due to hunting will cause the

C-1

population to have About twice as many fe~nales as males and that the

net reproduction rate of the unbalanced population, assuming the same
schedule of fertilities, will be near 1.0. Even though this is a necessary condition to validatut .he assuned fertility schedule, It is not
sufficient, as there are other schedules that can meet the same set of
constraints.
schedule are:

Hiowever, the important characteristics of the fertility
the length of the initial non-bearing period, and the

peakedness of the schedule.

The one assumed for Table CAl Is fairly flat

and should exhibit less sensitivity to perturbing factors than other
schedules that could have been constructed.
The death rates

d(x)

and the fertility rates

m(x)

probably have

the most profound effect on the population and the corresponding net reproduction rate Ro * While a change in death rates will tend to produce
proportionate chat~ges in R , a change in fertility rates can produce a
0

greater than proportionate change In Ro

*

For example, a 10% increase

in the death rate of an otherwise unregulated population would reduce
R0to approximately
1.14. A 30% decrease in fertility~...::z
would reduce R C-5
S...................
.......................................
from 1.56 to approximately 0.9. An increase in death rate of 10% combined
Ls
with a 30%
decrease in fertility devises R0to approximately-0.8. A
similar result would obtain If a large fraction of ewes were taken in the
reg~ulated huntot. Thub Impacts on the ewes themselves or their capability
to reproduce %will produce equal effects on the population reproduction rate.
These data and the analyses that proceed from them-are not entirely
conclusive. Other factors shiould be considered: The fact that the analysis
deals with expected values calls into question the minimm size of the
population for which those expectations remain reasonably valid.

This

would In turn depend on the variations In other population stress factors

normally to be expected, such an the variation in forage supply. And
because of these factors, it may be somewhat dif ficult to measure the
significant parameters of a population from which meaningful life tables
can be constructed and population impacts predicted.

APPE1NDIX D)
TURNOVER RATES IN DESERT ENVIRONMENTS

The concept of turnover rate in an environment was probably introduced initially as an aid in explaining the rate of change among living
(and sometimes non-living) components of the environment. Most often it
refers to the rate at which certain elements move through ecosystem components, or to the rate of change in the population (Appendices B and C).
The rate is most often expressed as a ratio of throughput to total con-

tent for element cycling, or as a turnover time for populations and biomass. An expression of the latter is inherent in the calculation of R
0
as defined in Appendix C. This appendix will, deal primarily with the
turnover of elements, such as those introduced as portions of live ordnance
not recovered, or introduced as sewage.

There is yet another type of turnover that must be appreciated in

evaluating the problems associated with arid-lands management or perturbations thereto.

This is best expressed

the recovery rate of altered

ecosystems, otherwise often referred to as secondary succession. In plain
terms, if an environment is altered, how long will it take to adjust and
finally return to sosie sort of a stable state?
Since elemental turnover rates areratios of throughput to Xotalcontent, the rates are influenced most by the rate of growth among the
producers (productivity).

Tropical and agricultural system turn over

rapidly because of the natural or managed growth. respectively.

The funds-

mental lack of water in ard environments precludes heavy productivity;
or,•sortof
rturnto
stale sate
thus, turnover isfinaly
likewise such
slower. Walter (1954) found a positive
correlation between productivity and rainfall in deserts and woodlands
of AfTrca; also, productivity has most often been demonstrated to be
higher in North American non-arid than aid environments (Odum,

1971a;

• .....
: . ..

Collier, et al., 1973).
environments,

.~.. .~~
...... .. ..

Also, the turnover times are faster in mo-arid

leading to a slaver recovery time among the arid ecosystems.

Wallace and Romney (1972) reported an average productivity of about
450 kg/ha yearly in the Southern Shrub comunity of southern Nevada for
combined herbaceous and shrubby species, which may be as little as 101
of almost any other system for which we have subscantial data.

Cmparative

productivity data in terms of energy content are showe in Table DA.

Assuming a direct relationship (which Is probably optilistic) between production and turnover time or rate, the apparent conclusion is
that deserts are at least 10 times slower than all communities scept the
Tundra.

This would also suggest that recovery would be equally slte.

Wallace and Rouimey (1972) generally concluded rhat yield resulting
froi added nitrogen to the soil is somewhat controlled by the asount of
available water, since they expetienced only a slight increase wheo water
was not added.

Also, since there was already maple nitrogen in the soil

TABLE D.1
ESTIMATED PRIMARY PRODUCTION AMONG SOME MAJOR BIOTIC COIOIIITIES
(Odur, 1971)

Communty
Community
Desert
Tundra

0-2

Pr duction
, Primary
,kcal/ml/yFr
200
200

Grasslands

2,500

Dry Forests

2.500

Coniferous Forest

3,000

Moist Forest
Croplands

8.000
12,000

Tropical Forests

20,000

. : , /, . .-. " "

.. ,i

to support annual turnovers, the addition was not particularly effective.

b

There was already more available nitrogen than the plants could assimilate
with the amounts of water received each year. 'Inthis regard, it is
rather unlikely that nitrogen added through adequately insialled sewage
management systems would have an observable Impact, even if it were In
the Pinyon-Juniper woodland where production may be higher than it is in
the Northern Shrub, Southern Shrub, and Salt Desert Shrub coimmunities.
Perhaps the mostuimportant factor to consider Is the recovery rat.

following construction or environmental destruction from live ordnance.
The once tent city of Wahmonie persisted on a bajada in southern Nevada
for about three years in the mid-1920..

Evidence of this town is still

clearly etched in the vegetation, suggesting that It has only begun to

stabilize, and will require perhaps as much as 200-500 years.
in these fragile and inordinately slow co
permanent as far as the foreseeable futureto

Activities

Dunities
could be essentially
concerned.

Such things as

fires and accumulated ofdnance fragments may persist in their effects
for many hundreds of years.
Data would suggest that as much as 600 tons of ordnance materials
are presently being left at the target sites each year. Th. rates' of
turnover among these materials would be almost imperceptible; thus the

accumulation could become substantial over a few years, particularly a
COR activities are increased.
effect of lead on soil.

lost
interesting may be the jotential

Delivery of ordnance-to test ranges undoubtedly

iiovolves lead as in, for example, 20'msammunition.

Thi

lead is inert

in the short-term practit.al sense, but in the long term may eventually

become converted to organic lead and assimilated in the biological cycle.
This effect is certainly not clear, but one thing is:

if there is a nega-

tive effect, It will likely be observed long after the accumulation has
reached a level so high that recovery is virtually Impossible.

Also, a

summary statement by Wallace and Romney (1971) on thg accumulation and
it~voves
forexamle,
ead mays Oum
in
effect of lead in desert
plants
be anamnuitio.
important consideration in the

target areas:

D.-3

.hs
.ed.....er

Tetra-ethyl lead additives in vehicle fuel have
been shown by several investigators to contaminate the soil and vegetation along side roadway
networks and urban areas. The portion of U.S.
Highway 95 between Las Vegas and Mercury, Nevada
is heavily traveled compared to the portion of
equal distance extending further nor':hwest as the
result of daily commuter traffic. Lead contamination was apparent in foliage of desert vegetation collected alongside the roadway, reflecting
tht variation in traffic volume on the two portions of U.S. Highway 95 that was sampled. Lead
contents greater than ten-fold of normal were
found in plant foliage alongside the heavilytraveled roadway.

Of course, the question In simple:
at the target area?

how much lead is being deposited

However much it is, it will apparently persist for

hundreds of years and may eventually affect the upper trophic levels of
the ecosystem.
While elements may cycle very slowly through desert ecosystems,
populations of plants and animals vary widely.

This variation is a

response to the local productivity in the case of animals, and rainfall
in the case of plants.

When the ratsfall is sutficient and with am appio-

priate distribution, production will increase many times what it usually
is--primarily from a large increase in annual production.

Animal species

may respond equally dramatically to the high production years, largely
by stimulating more active reproduction.
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APPENDIX E
JET NOISE CHARACTERISTICS FOR COR OPERATIONS

E.1

INTRODUCTION
COR operations routinely involve large numbers of low-level jet

aircraft flights, and such conditions may pose a.potential source of
impact on the ground activities of either humans or animals.

Jet noise

effects depend upon many factors among which the most important are:
characteristics of the jet engine source,
operation (e.g.,

takeoff or landing),

characteristics of the aircraft

distance to the observer,

and the

observer's response characteristics.

For jet engine noise source and aircraft operation characteristics,
we will rely on recent flyover noise measurements performed at WrightPatterson AFB on F-104G,

F-4, and F-14 aircraft.

source was measured for afterburner,

Each aircraft noise

takeoff, and approach power settings.

In addition the F-104G and F-14 aircraft were also measured for cruise
power noise output.

Flyover altitudes during the tests ranged from

approximately 450 to 1000 feet.

One-third octave band sound pressure

levels were measured in standard bands spanning the range 40 to 10,000
Hz.

AMRL also provided reduced data for profiles of A-weighted sound

levels anA perceived and effective perceived noise levels (with and withour tonal correccions).

Peakvalues corrected to standard conditions

were also pr• ,ided.

Flight profilds during COR operations are not expected to vaty much
from those experienced ar part of present-day operations on the existing

Raw and reduced data fsrnished in computer output format by the Aerospace
Medical Research Laboratories, Wright-Patterson Afn, to General Research
Corporation. " January 1974.

1.-I
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test ranges.

However,

the details of typical flight profiles have not

been defined at a level commensurate with those of the sound pressure
Also the variation in flight profiles for COR

data provided by ANRL.

operations will continue to be relatively large and tend to obviate secondorder effects in noise calculations.

Accordingly we have used the AHRL

data to develop first-order noise effects to be used in COR impact
assessments.
A great deal of research has been performed on human responses to
all kinds of noise, and especially to jet aircraft noise.

Several mea-

sures have been devised to characterize basic human responses in terms of
loudness, noisiness, annoyance, or other qualitative factors.

The mea-

sures "perceived noise level" and "effective perceived noise level" have
found greatest application in characterizing responses to Jet airport
noise.

The latter measure is often Incorporated in another calculational

procedure to derive a "noise exposure forecast" CNEF).
Analysis of the ANRL data indicates that maximum measured perceived
noise levels "(PNL) do not occur at the same point as maximum overall sound
pressure levels (OASPL) when normalized to a constant slant range.

Kaxi-

mum OASPL are weighted to low frceuencies relative to the condition of
maximum measured PNL.

Since typical slant ranges to observers of interest

in COR operations will likely be greater than those during the measurements, and atmospheric attenuation redices the significance of higher frequencies, we have taken the point of maximum OASPL as the condition to
scale to greater slant ranges.

Figures 9.l,

E.2, and E.3 show the results

of these calculations of effective perceived noise levels for F-04G, r-14,
and F-4,

respectively, for various engine power settings.

A set of dashed

curves representing a typical commercial jet is overlaid on each curve
and is useful for assessing the drop-off due to atmospheric attenuation
for the longer distances.

(Straight lines dapket only the drop-off with

the inverse square of the distance.)

E-2

Little is known concerning animal responses to aircraft noise
sources, and there are no equivalents to PNL for each particular species.
Consequently, for impact assessments regarding animals, overall sound
pressure levels are uaed as a fundamental measure. Figures 1.4, E.5, and
E.6 represent approximate first-order scalings of peak OASPL versus slant
range for the three respective aircraft, for each of the engine power
*settings used in the tests.
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APPENDIX T
SONIC BOOM CHARACTERISTICS FOR COR OPERATIONS

F. 1

INTRODUCTION

and
This appendix summarizes some estimates of sonic boom Intensity
ground level from aircraft
duration that may be experienced at or near
place on the Nellie
flying overhead at supersonic speeds, as have taken
Estimates of the
Range and as required for projected COR operations.
flight path at which bhe
maximum distances from the ground trace of the
are included.
boom will be felt (with diminished Intensity)
F.l. Given the
The nature of the problem is illustrated by Fig.
flight, it is necessary to
characteristics of an airplane in supersonic
pressure disturbances.
determine the characteristics of the surrounding

NEAR FIELD

Xi

12

FAR FIELD

Figure F.I.

Sonic Boom Pressure Field

F-I.

&...

.-

.
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As shown in Fig. F.1, the near-field pressure distribution Is Influenced
by several discontinufties in the airplane shape (ving, canopy, engines,
tail, etc.) which generate individual shocks.

At greater distances from

the aircraft these individual shocks coalesce into the bow and stern
shock waves, and result in a far-field variation of pressure with time
that can be idealized as an "N-wave."
a sharp increase in air pressure,

The onset of the boos is felt as

followed by an essentially linear de-

crease in pressure to a value below ambient,

followed by a sharp return

The intensity of the boom has been taken as the

to ambient pressure.

The duration of the boom is measured by the time

peak overpressure.

interval between the arrival of the pressure rise and the return from
negative pressure to ambient, at a fixed location.

The intensity of the boom decreases with distance of the observer
from the aircraft flight path, and the duration increases.

The extent or

width of the boom on the ground in the direction normal to the flight
path was estimated from Fig. F.2.4 1

The overpressure decreases with

lateral distance until the "cut-off" distance is

reached, at which point

the overpressure decreases to zero and the boom is not audible.

Figure

F.2 gives the calculated lateral extent of sonic booms on the ground at.
sea level for a still

(1962)

US standard atmosphere.

Wind and tempera-

ture variation from the standard influence the lateral extent of the
audible sonic boom on the ground as well as the distribution of overpressure.

However.

for the purposes of this report the lateral extent of the

boom in standard still-air

atmospheric conditions,

as shown in Fig. F.2.

was considered adequate with the understanding that specific atmospheric
conditions such as temperature inversions can be very important in the
propagation.

F.2

CALCULATION OF SONIC BOOM OVERPRESSURE
Boom Intensity.

The method used to calculate boom intensity at the

ground directly under the flight path was the "first-'Iat method" dewcribed
Is R0.1 . 10h. The
I I'utl I,,n

F-2

.qiatlon given there for boom Intensity Ii.hpeysh

;lartor of 1.9 and Im:

:6 rg.-

"* NO WIND
"* GROUND AT MEAN SEA LEVEL

AP8

CUTOFF

L

FLIGHT PATH
UTF
~

120
SONIC BOOMM-.
so0

40
0

9 0

60
40
AIRPLANE ALTITUDE, kft

20

Figure F.2.

1M 0

-

where

100

Width of Audible Sonic Boom on the Ground

25

K KV

I

Flightr Hach number

M
Ks

M

80

=

Shape factor-(Fig. F.3a)

KA- Atmospheric factor (Fig. F.3b)
PH- Ambient pressure at flight altitude

PG Ambient pressure at ground level
h - Aircraft altitude above ground level
Z- Airplane reference length
Boom intensities at pbsitions on the ground not directly under the flight
Paoh were calculated by substituting slant range for
equation.

The shape factor

h in the above

K9was approximated by the f6llowing equation:

Ka-0.067 + 2.61KL Coog
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Sonic Boom Intensity Factors

where
KL

Ont

(the lift

parameter)

YpHM 2 .
cos 0 - h/r
h - Distance of flight path above ground level
r - Slant range (measured normal to the flight path)
n - Flight load or maneuver factor
y -

1.4

In this way the calculated lift
:.n:ri•ution

of lift

to the lift

The reduction in the lift
the angle between the lift

parameter allows for the increase in the
parameter proportional to load factor.
contribution to boom intensity with

vector and the slant range direction (measured

normal to the flight path) is also taken into account.

F-4

,

.

The N-wave duration was estimated by the relationship:

Boom Duration.

0 25 0.75

2(y +lI)s
75
At a

where

es

k.

K

aH

slant range

aH - speed of sound at flight altitude

F-3

CASES FOR STUDY
Several cases were chosen for study representing mission profiles

appropriate
Book."

to COR aircraft as they are described in the Air Force "Green

Mission profiles which involved supersonic activity primarily by

F-4, F-1ll,

F-104,

and F-lOS aircraft were selected.

These four cases

seemed to be representative of practical limits on supersonic activity.
However,

much of the COR testing will not involve the flying of complete

mission profiles but only particular portions of them, and consequently
these limiting cases of supersonic conditions may not apply universally
to COR operations.

For example, much supersonic activity that occurs

during training is generated in air combat maneuvering engagements, which
result in quite different conditions of supersonic flight.

Therefore,

three more cases for study were added to the original four.

For each

case it

I

was deemed essential to calculate boom strengths for a maneuvering

(typically 5 g's) and a nonmaneuvering case.

F.4

RESULTS
Boom intensities

(Lp)

and durations (At)

seven cases as shown in Table F.l.

were estimated for the

The aircraft parameters which affect

the boom are:
Speed
Weight
Load Factor
Reference Length
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These require no explanation except for the reference lengths, which
were obtained by scaling the wing root chord from drawing of the airplanes.
Atmospheric factors required to calculate boom intensity and duration are atmospheric pressure and speed of sound at flight altitude, and
atmospheric pressure at ground altitude.

These were obtained from stand-

ard atmospheric tables.
Table F.1 lists the assumed conditions and the resulting estimates
of boom intensity and duration at the ground, directly under the flight
path of the airplane.

Table F.2 gives the estimated width across the

track of the airplaike over which the boom would be audible at the ground,
and the boom intensity at the cut-off distance.
Figure F.4 shows the variation of boom intensity with cross-track
distance for two typical cases.
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APPENDIX G

THE COR AIRSPACE PROPOSAL

The COR Airspace Proposal is reproduced below in the form that it.
w,as transmitted from the Office of the Air Force Representative,

FAA

Western Region, to the Chief, Air Traffic Division, Federal Aviation
Administration.
here,

The mAps referenced in the proposal are not reproduced

since they appear in the body of the report..

G1I

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON, D.C.

Office of the Air Force Representative
FAA Western Region
SUBJECT:

Proposed USAF Continental Operations Range

TO:

Chief, Air Traffic Division, AWE-500

1. Events of the past decade have indicated a critical requirement for
a system which will provide finite analysis uf USAF combat techniques.
Accordingly, USAF has undertaken a study and evaluation of all aspecLs
(airspace and environmental) involved in determining the feasibility of
proposing a Continental Operations Range (cOR) within portions of
Nevada and Utah.
2.

The proposed COR would be a large scale, long range program for
the development and operation of an instrumented operational test and
evaluation environment embodying all elements of offensive and defensive
comilat, including delivery of airborne munitions and employment of
eleLtronic warfare. Additionally, COR would be responsible for training
selected aircrews and for providing the physical plant, analytical
capabilities, and centralized control in support of small-as well as large
tactical exercises.
3.

To achieve the proposed COR program, implementation would be in
three overlapping phases referred to as near-term (1 July 73 - 30 June 75,)
mid-term. (1 July 75 - 30 June 78) , and far-term (1 July 78 - 30 June 83).
.;ear-term efforts are planned to inclute exploration and initiation of
airspace and environmental actions. This phase would also include the
development of data collection, analysis and air traffic control capability

G-2

within the Nellis AFB (NAFB) restricted area complex and adjoining

"areas on the north and east.

Moderate interplay of events using both the

MAFB, Atomic Energy Commission arcas and the Wendover/Hill/Dugway
(WHD) restricted area complex is also anticipated during the latter portion
Introduction of automated air traffic and range

of the near-term phase.

instrumentation at WHD is proposed for the aid-term.

Far-term

proposals provide for further development of central COR control throughout an area possibly including tie-in of U. S. Navy ranges in the Fallon,
Nevada complex.

Interface with the FAA enroute and terminal control

system would be an integral part of the proposed COR design throughout
all phases of development.
4. Mission accomplishment with safety is the governing factor in
development of the proposed COR and will continue tn be the paramount
issue in its management when, and if,

this proposal becomes a reality.

Thus it is considered essential that all necessary techniques and
administrative procedures be employed to ensure safe and efficient use
of airspace while as3uring the integrity of events requiring collection of
precision test data that would be conducted within the scope of the
proposed COR p~ogram.

Vital to achievement of these objectives is

creation of an airspace environment within which air traffic control and
judicious regulatory action can be applied to all airspace users in
specified arvas.

Accordingly,

the Department of the Air Force requests

that an "Advanced" Notice of Proposed Rule Making (NPRM) be
published in the Federal Register at the earliest pnssible date to
accomplish the following:
a. Realign the internal boundaries of Restricted Area (RA)
R-4808 and R-4809 in order to facilitate efficient joint use.
b.

Establish an interim RA (R-48XX)

R-4807,

adjacent to the north and east

of Nellis/AEC RA Complex.
c.

Publish a Special Rule under Federal Aviation Regulations, Part

93, designating airspace north and east of R-48XX as an area requiring
a clearance for transit.
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The intent of the advanced notice is to solicit comments from the

public for incorporation in a definitive proposal for airspace action to
accommodate to the extent possible the nends of interested airspace
users.

In this regar4, request a 30 day suspense period for public

comment be established as an integral part of the advance NPRM.
Concurrent with the advance NPRM, USAF personnel will effect coordination vith representative aviation organizations in the Nevada/Utah area.
The results of this effort will be consolidated with comments received
by the FAA and will be reflected in a subsequent formal airspace NPRM.
Additionally, it would appear that the interests of the public vould best
be served by inclusion of the following proposed chronological sequence
of events in the advance NPRH.
a.

22 Feb 74 - Formal Notice of Proposed Rule Making published

in Federal Register.
b.

NET 6 Mar 74 - jnforn

necessary in best interest
c.
NPRM.
d.
6.

'rspace meeting,

if determined

of aviation cu,, ... niLy.

8 Apr 74 - Suspense date for receipt of comments regarding
15 Jun 74 - FAA ruling on airspace.

Specifically,

request that the following proposed actions be published

for public comment:
a.

R-4809:

Relocate the east boundary of R-4809 westward to
longitude 116" 30'W, extend the south boundary cef R-4809 westward to
Intersect the western boundary of R-4807 thereby incorporating the
extreme northwest portion of R-4807 as a part of R-4809 (Atch 2).
Designate R-4809 as a Joint use area.
(1)

Altitude.: Unlimited

(2)

Time:

(3)

Controlling Agency:

Continuous

(4) Using Agency:
Albuquerque,

c-4

New Mexico

Los Angeles ARTC Center

Manager, Atomic Energy Commission,

b.

R-4808: Relocate the western boundary of R-4808 eastward
Relocate the north boundary of R-4808 north-

to longitude 116* 30'W.

ward to incorporate the extreme southeast portion of R-4807 and add
an area approximately five by eleven nautical miles (Atch 2).

Designation

of R-4808 will remain unchanged:
Ui . 'ted

(1)

Altitudes:

(2)

Time:

(3)

Using (Controlling) Agency:

Continuous
Manager, Atomic Energy

Commission, Las Vegas, Nevada.
c.

R-4807 (Atch 3):

(1) Extend the south boundary line of R-4807 eastward to
intersection of the east boundary of R-4807.

That part of R-4807.north

of the east-west line is to be designated as R-4807A.
(2)

Connect the east boundary line of R-4809 with the west

boundary of R-4808 along longitude 116° 30' W. That part of R-4807 to
the east of 1160 30' will he designated as R-4807B, that part west of
116° 30' as R-4807C.
(3)

Designate R-4807A, 6 and C as joint use areas.
(a)
(b)

Altitudes: Unlimited
Time: Continuous

(c)
(d)

Controlling Agency: Los Angeles ARTC Center
Using Agency: Commander, Continental Operations

Range, Nellis AFB, Nevada.
d.

R-4806:

No change to boundaries, designate as joint use.

Description changed to read as follows:
Unlimited

(1)

Altitude:

(2)

Time:

(3)
(4)

Controlling Agency: Los Angeles ARTC Center
Using Agency: Commander, Continental Operations

Continuous

tange, Nellis AFB, Nevada.
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ii.

e.

R-48XX:

Designate an interim restricted area beginning at the

intersection of the eastern boundary of the Tonopah transition area and
R-4809, east and south along the boundaries of R-4809, R-4807A,
R-4808 and R-4806,

thenice north along an extension of the eastern

boundary of R-4806 to the point of intersection with the southern boundary
of V-244 controlled airspace, west along V-224 to the eastern boundary
of the Tonopah transition area, and south to point of beginning (Atch 4).
Designate as a joint use area.
(1)

Altitudes:

200 feet AGL to FL 180

(2)

Time:

(3)

Controlling Agency:

(4)

Using Agency:

Continuous
Los Angeles ARTC Center

Commander, Continental Operations Range,

Nellis AFB, Nevada
f.

Designation of Special use airspace under Federal Aviation

Regulation, Part 93:
(1)

COR East:

Beginning at the northeast corner of R-48XX

south along east boundary of R-48XX to north boundary of R-4806, east
to west boundary of V-21, north and west along V-21 and V-293 to south
boundary of V-244, then west along V-244 to point of beginning.
flyways with floors of 1,500 feet AOL and ceilings of 11,500

VFR
feet KSL

will be charted for use by those who cannot take advantage of radarvectoring/flight following provided as an inherent service of the proposed
COR(Atch 5).

It has been requested to modify the airspace proposal to increase the
flyway ceilings to 12,500 feet. 12,500 feet is used for the impact
assessments in the body of the report.
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(2)

Range,

Surface to FL 180

(a)

Altitudes:

(b)
(c)

Time: Continuous
Controlling Agency:

(d)

Using Agency:

Los Angeles ARTC Center

Comander, Continental Operations

Nellis AFB, Nevada.
(3)

(116*

Designate COR East as a joint use area;.

38' W),

COR North:

Beginning at the northwest corner of R-48XX,

east along south boundary of V-244 to west boundary of V-293,
N, west along 38° 30' to longitude 116*.38',

north to latitude 38* 30'

VFR flyways with floors of 1,500 feet ACL

south to point of beginning.

and 11,500 feet MSL will be charted for those who cannot take advantage
of services stated in f

(1)

above (Atch 5).

(4) Designate COR North as a joint use area:

Range,

7.

Nellis AFB,

Surface to FL 180

(a)

Altitudes:

(b)

Time:

(c)

Controlling Agency:

(d)

Using Agency:

Continuous
Salt Lake City ARTC Center

Commander, Continental Operations

Nevada.

The above airspace areas proposed for designation are those which

would satisfy COR near, mid, and far-term requiremeuts in the Nellis/AEC
portion of the COR area.

8.

-

This operational concept can be described in general terms as a

plan for expansion, automated control, and electronic sophistication of
Air Force activities currently conducted in the proposed COR area.
borne munitions will not be expended in COR North or East.
be released in R-48XX for impact in R-4807A, B, and C.

Air-

Munitions vill

This, and a lack

of radar surveillance during near-term, dictates the need for the additional
restricted area for the purpose of protection of nonparticipants.
the programmed expansion of COR Air Traffic Control (ATC)

However,

capability in

late near or early mid-term suggests that follow-on action can be taken
to rescind the major part or all of R-48XX and identify that airspace as
a part of COR East and subject to the lesser constraints of Part 03.

C-7

9.

Safety considerations are inherent in the proposed COR development

program.
(CORC)

Assuming COR adoption, a Continental Operations Range Central

is planned that would function as a single nerve center for air

operations within the expanded Nellis/AEC complex.

In the midterm phase,

the coordination, scheduling, and ATC radar capabilities of CORC would
become directly related to those in the WHD complex.

Far-term capabilicles

are being considered to provide a total interface of CORC ATC capabilities
with those of the FAA National Aviation System (NAS).

These, coupled with

regulatory action as proposed will ensure aviation safety comensurate
with state-of-the-art of air traffic control systems.
10.

An environmental statement is being prepared in compliance with

Subchapter M, Part 214, Sec. 102(2)(C) of the National Environmental Policy
Act, Publica Law 91-190 (42 USC 432Z (2)(c)); however,

for all practical

purposes, the proposed air operations will be very little different from
those which have been and are being conducted by military services in the
proposed COR area.

Ground equipments introduced as & result of this

proposal will be located on Air Force or government owned or leased land.
Future development could require lease of parcels in accordance with
standard contractual practices.

Proposed electronic warfare activities

may have temporary effect on parts of the frequency spectrum but do not
constitute introduction of a new element in military operations.
11.

The decision to proceed with submission of a formal Department of

the Air Force proposal for rule making action as regards this concept
will be made at the termination of the advanced NPRM comment period.
However,

the inherent advantages of the above proposal ts regards safety

for all users of the airspace in question is considered an overuhelming
advantage and impetus for initiation of such a program.

/s/
RALPH W. ZOERLEIN
Lt. Col. USAF
Air Force Representattie

G-8-

....

APPENDIX H
PERSONAL INCOME, TOTAL EARNINGS, AND LOCATION QUOTIENTS

Carson City, Nevada
Churchill County, Nevada
Douglas County, Nevada
Elko'County, Nevada
Las Vegas SHSA, Nevada (Clark County)
Lincoln County, Nevada
Lyon County, Nevada
Nye County, Nevada
Reno SHSA, Nevada (Washoe County).
Storey County, Nevada
White Pine County, Nevada
Box Elder County, Utah
Juab County, Utah
Salt Lake City-Ogden SMSA, Utah (Davis, Salt Lake, and Weber Counties)
Tooele County, Utah
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APPENDIX I
LABOR FORCE STATISTICS

Carson City, Nevada
Churchill County, Nevada
Douglas County, Nevada
Elko County, Nevada
Lai Vegas SMSA, Nevada (Clark County)
Lincoln County,

Nevada

Lyon County, Nevada
Nye County, Nevada
Reno SMSA,

Nevada (Waahoe County)

Storey County, Nevada
White Pine County, Nevada

I--

X .:

.

TABLE 1.1
CARSON CITY WORK FORCE SUMMARY

Total Work Force
Unemployment

Percent of Work Force
Total Employment

1972

Annual
Average

Annual
Average

8,770

10,110

880

1,170

10.1%

11.6%

7,880

8,940

Nonagricultural Wage and Salary

6,740

7,680

All Other Nonagricultural Employment
Agricultural

1,130

1,250

Persons Involved in Work Stoppages
Total All Industries
Mining

*

0

0

6,740

7,680

30

50

Contract Construction

400

530

Manufacturing

290

390

230

230

±z~auapoLCaLiuii

and PuLiLii

iULMlCj~t

Tr~ade
Finance, Insurance and Real Estate

1,140

.980

160

190

C-2r-~.ie In-lustrleq

1,080

1,370

Government

3,570

3,78u

Less than 10.

1-2

1971

K

-

.

TABLE 1.2
CHURCHILL COUNTY WORK FORCE SUMMARY

Total Work Force
Unemployment

1971

1972

Annual
Average

Annual
Average

3,840

3,950

390

340
8.5%

Percent of Work Force

10.0%

Total Employment

3,640

3,620

2,330

2,480

All Other Nonagricultural Employment

460

470

Agricultural

670

670

0

0

2,330

2,480

Mining

*

*

Contract Construction

126

140

Manufacturing

110

120

60

60

520

540

90

90

Service Industries

-#50

500

Government

980

Nonagricultural Wage and Salary

Persons Involved in Work Stoppages
Total All Industries

Transportation and kubllc Ut~lities
Trade
Finance,

Insurance and Real Estate

-

1,010

Less than 10.

1-3
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-
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TABLE r.3
DoUGLAS CmUNTri WORK FORCE Stfr~ARY

1971

Total Work Forc.,
Unemployment
Percent of Work Force
Total Employment

Annual

Average

Average

10,020

11,180

630

820

6.3%

7.3%
10,360

Nonagricultural Wage and Salarj

7,230

8,060

All Other Nonagricultural Employment

1,850

2,000

300

300

0

0

7,230

8,060

iersons Involved in Work Stoppages
Total All Industries
Mining

10

*

Contract Construction

170

310

Manufacturing

270

310

Transportation and Public Utilities

170

200

Trade

380

420

170

230

5,670

6,190

380

390

Finance,

Insurance and Real Estate

Service Industries
Government

Less than 10.

I-4

Annual

9,380

Agricultural

j

1972

TABLE 1.4
ELKO COUNTY WORK FORCE SUMMARY

Total Work Force
Unemployment
Percent of Work Force
Total Employment

1971

1972

Annual
Average

Annual
Average

7,240

7,7.,-

350

420

4.92

5.5%

6,890

7,320

5,170

5,570

All Other Nonagricultural Employment

770

800

Ag:icultural

950

950

0

0

5,170

5,ý70

80

70

270

40r)

50

80

650

670

1,130

1,240

210

170

Service Industries

1,480

1,580

Government

1,290

1,360

Nonagricultural Wage and Salary

Perscns Involved in Work Stoppages
Total All Industries
Mining
Contract Construction
Manufac turirng
Transportation and Publi: Utilities
Trade
Finance,

Insurance and Real Estate

I-5

.. -

.
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,..
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.
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TABLE 1.5
LAS VEGAS WORK FORCE SUMMARY
(All Entries in Thousands Except for Percentagcs)
1971

1972

Annual
Average

Annual
Average

133.3

141.1

U;nemni0loymoe .

9.2

10.1

Percen,

6.9Z

7.2%

6.9%

7.2%

Civilian Work Force
n." Work Force

-Unenp'o:.-me,;L Rate (Seasonally Adjusted)

124.1

130.7

113.8

120.2

Mining

0.1

0.1

"Contract Construction

7.5

7.8

Manufacturing

4.0

4.2

2.0

2.1

0.7

0.8

2.0

2.1

Food Products

0.6

0.6

Prliting and Publishing

0.9

0.9

('vemI cals

0.5

0.'5

7.5

7.6

3.9

3.9

0.5

0.5

1.0

1.1

3.6

3.7

21.3

22.9

Employment Total
Nonagritultural W.ge and Salary

Durable Goods
Stone,

Clay and Glass

:;on-Durable Goods

:a-.niportation and Public Utilities

"7ransportation
Railroad
Air

--

Public Utilities
total Trade
Wholesale
Petail

"-6

2.9

3.1

18.4

19.8

General Merchandise and Apparel

4.5

4.6

Eatir.g and Drinking Places

4.7

5.0

: .

TARLE 1.5 (Cont.)

Finance, Insurance and Real Estate
Finance
Service Industries
Hotels, Gaming and Recreation

1971

1972

Annual
Average

Annual
Average

4.8

5.4

2.0

2.3

52.1.

54.9

33.0

35.5

Personal

2.4

2.4

Business

8.1

7.7

Government

16.5

17.3

Federal

4.1

4.1

12.4

13.2

6.0

6.3

10.0

10.2

0.3

0.3

0

0.3

State and Local
Education--State and Local
All Other Nonagricultural Employment
Agricultural
Persons Involved in Work Stoppages

1-7
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TABLE 1.6
LINCOLN COUNTY WORK FORCE SUM1ARY

Total Work Force

1971

1972

Annual
Average

Annual
Average

1,010

1,040

80

110'

7.72

10.7%

Unemployment
Percent of Work Force
Total Employment

930

930

Nonagricultural Wage and Salary
All Other Nonagricultural Employment

620

600

100

90

Agricultural

220

230

0

0

620

610

Mining

30

30

Contract Construction

10

20

Manufacturing

,

*

Transportation and Public Utilities

80

70

Persons Involved in Work Stoppages
Total All Industries

trade
ilnance, Insurance and Real Estate
Sc tvice Industries
Co% ,rnment

Less thin 10.

1-8

120

120

•

,

80

70

280

280

TABLE 1. 7
LYON COUNTif WORK FORCE SUMIMARY

1971

1972

Annual
Average

Arrail
Average

3,140

3,050

310

290

Percent of Work Force

10.0%

9.4%

Total Employment

2,830

2,760

2,110

2,070

All Other Nonagricultural Employment

300

280

Agricultural

420

420

Total Work Force

Unemployment

Nonagricultural Wage and Salary

Persons Involved in Work Stoppages

0

*

2,110

2,070

Mining

650

610

Contract Construction

110

70

Manufacturing

220

230

Transportation and Public Utilities

100

Trade

380

390

zo

20

Service Industries

140

140

Government

500

530

Total All Industries

Finance,

Insurance and Real Estate

80

Less than 10.

1-9
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TABLE 1.8
NYE COUNTY WORK FORCE SUMMARY

Total Work Force
Unemployment
Percent of Work Force
Total Employment

1972

Annual
Average

Annual
Average

7,490

6,580

100

100

1.3%

1.5%

7,390

6,490

Nonagricultural Wage and Salary

6,100

5,360

All Other Nonagricultural Employment

1,O80

920

210

210

0

0

6,100

5,360

Mining

320

330

Contract Construction

110

110

Manufacturing

10

20

Transportation and Public Utilities

90

110

250

270

20

30

4,820

4,040

480

460

Agricultural
Persons Involved in Work Stoppages
Total All Industries

Trade
Finance,

Insurance and Real Estate

Service Industries
Government

1-10

1971

TABLE 1.9
RENO WORK FORCE SUXMARY
(All Entries in Thousands Except for Percentages)

1971

1972

Annual
Average

Annual
Average

71.3

76.0

3.7

4.4

Percent of Work Force

5.2%

5.8%

Unemployment Rate (Seasonally Ad usted)

5.2%

5.8X

Civilian Work Force
Unemployment

67.6

71.6

60.3

64.1

Mining

0.3

0.2

Contract Con.tructlon

4.1

4.7

Manufacturing

3.2

3.6

Durable Goods

1.9

2.2

Non-Durable Goods

1.3

1.4

4.7

5.1

Transportation

2.4

2.6

Railroad

0.6

0.6

1.8

2.0

2.A

2.5

13.2

14.2

3.3

3.5

Employment Total
Nonagricultural Wage and Salary

Transportation and Public Utilities

Tran'portation Exc.

Railroads

Public Utilities
Total Trade
Wh6olesale
Retail
General Merchar .
Eating and Drin.
Finance,

10.7

-9.9

Insurance a:,

and Apparel
jg Places
r

:1 Estate

Service Industries
Hotels, Gaming and kecreation
Personal

2.3

2.5

2.4

2.7

3.4

3.6

21.0

21.7

13.7

13.6

1.1

1.1

1-11

'rJABIE 1.9 (Cont.)

Annual
Average
10.4

11.0

Federal

1.8

1.9

State and Local

E.6

9.1

4.7

5.0

All Other Nonagricultural Employment

7.1

7.3

Agricultural

0.2

0.2

0

0

Persons Involved in Work Stoppages

E

1972
Annual
Average

Government

Education--State and Local

[-12

1971

TABLE 1.10
STOREY COUNTY WORK FORCE SWO.J
1971

1972

Annual
Average

Ara;!1
Average

450

450

60

60

13.7?

12.3%

390

390

310

310

All Other Nonagricultural Employment

80

80

Agricultural

10

*

Total Work Forcc
Unemploymert
Percent of Work Force
Total Employment
Nonagricultural Wage and Salary

Persons Involved in Work Stuppages

0

Total All Industries

0

310

310

Mining

60

60

Contract Construction

10

*

Manufacturing

*

*

Transportation and Public Utilities

50

40

Trade

90

110

10

0

Service Industries

30

30

Government

50

50

Finance, Insurance and Real Estat'

..

Less than 10.

1-13
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,

.

.
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TABLE 1.11
WHITE PINE COUNTY WORK FORCE SUMMARY

ToLal

o.

Fcc

Unemployment
Percent of Work Force
Total Employment

Annual

Annual

Average

Average

4,580

4,560

240

270

5.1%

5,9%
4,290

3,660
320

3,710
320

270

270

90

0

3,660

3,710

1,090

1,020

Contract Construction

140

190

Mc..,ufacturing

390

450

Transportation and Public Utilities

170

190

Trade

740

720

Finance, Insurance and Real Estate
Service Industries

50
360

60
390

Government

740

720

Agricultural
Persons Involved in Work Stoppages
Total All Industries
Mining

1-14

1972

4,250

Nonagricultural Wage and Salary
All Other Nonagricultural Employment

*

1971

--.

.
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APPENDIX J
ATC LETTERS OF AGREEMENT
a

The airport towers a1( Nellis AFB, McCarran Incernational,
Las Vegas operate in close proximity to each other.

and North

In order to facili-

tate a safe and efficient ATC operation at each airport, each tower
operator must understand the operations of the other towers.
towers must. oerate as a team.

The three

This teamwork is formalized through the

medium of letters of agreement between the towers (or other ATC facilities
in question).

Nellis AFB towPr and McCarran International tower share

several letters of agreement on ATC procedure and responsibility.

These

agreements are in a continual process of updating, and are as detailed as
necessary to resolve questions of safety.

Presently,

letters of agreement

between Nellis and the other towers are being rcvised and so are not

"reproduced here.

However,

North Las Vegas tower and McCarran International

tower also share letters of agreement.

An example is reproduced below.

LETTER OF AGREEMENT
EFFECTIVE:
SUBJ:
1.

1 February 1970

Coordination Procedures
PURPOSE.

This Agreement establishes standard procedures for

coordination of air traffic between Las Vegas Tower and Hughes Tower.
This Agreement
2.

Is supplementary to-procedures contained in Handbook 7110.8A.

PROCEDURES.
a.

Las Vegas Tower shall be responsible for effecting coordina-

tion of .1cCarran
(1)

traffic with Hughes Tower as follows:
Las Vegas Tower shall keep Hughes Tower advised of all

known arriving and departina traffic operating below 5,000 MSL that will
proceed within a two mile radius of North Las Vegas Air Terminal.

.r-i

(2) Las Vegas Tower shall effect coordination at any other
time it is deemed necessary or advisable to insure or avoid possible
traffic confliction between McCarran and North Las Vegas Air Terminal
traffic.
b.

Hughes Tower shall be responsible for 'effecting coordiation

of North Las Vegas Air Terminal traffic with Las Vegas Tower as follows:
(1) Hughes Tower shall keep Las Vegas Tower advised of all
known arriving or departing traffic that will be proceeding through the
>!cCarran control zone.
(2)
it

is

Hughes Tower shall effect coordination at any other time

deemed necessary or advisable to insure safety or avoid possible

conflictions between North Las Vegas Air Terminal and McCarran traffic.
(3) Hughes Tower shall advise Las Vegas Tower when the
operating status of the Hughes Tower will be other than the published

hours.

signed
J. Me.Triolo
General Manager
opgeratNevada

Airport Operations

i.urs-2

signed
Ralph R. Petersen
Chief Las Vegas Tower
Federal Aviation Administration

APPENDIX K
INFORMATION PROGRAM 74-2 FOR THE PROPOSED COR

In accordance with the provisions of Air Force Regulations 12-30, Disclosure of Records; 190-12, Release of
Unclassified Information to the Public; and 19-1, Pollution
Ahatemcnt and Environmental Quality; the Secretary of the
Air Force Office of Information published Information Program
74-2, PROJECT COR.

This plan states, "...it

is

the obligation

of the Air Force to provide the public with accurate,

timely

information about its programs and activities at the earliest
practicable moment in the planning process."
In addition,

this information program is designed to

achieve the specific information goals outlined in the
Freedom of Information Act,

the National Environmental Policy

Act, the Intergovernmental Cooperation Act, the Demonstration
Cities and Metropolitan Development Act, Executive Order 11514
(Protection and Enhancement of Environmental Quality),

Office

of Management and Budget Circular A-95, and the Ccuncil on
Environmental Quality's Preparation of Environmental Statements:
Guidelines.

K-1

Information Program 74-2, PROJECT COR (see Attachment 1),
sets forth three basic objectives:
"a.

To provide the general public and specific interest

groups full and factual information,
security considerations,

consistent with national

on activities associated with the

development and operation of the proposed Continental Operations Range (COR).
"L. To insure that all air Forced agencies involved in
tha development and operation of the proposed COR act in concert in carrying out public affairs activities related to it.
"c. To help develop public understanding of the proposed
Continental Operations Range (COR)

and what COR's mission would

be in the event that a final determination to proceed with the
project is made."
The information program was distribured to all of those
government agencies thought to have an interest in the development of the project, as well as to the military serviccs, private
(The initial distribution list

individuals and organizations.

can be found on the last nine pages of Attachment 1.)
Information Program 74-2, PROJECT COR,

2

assigns the 57th

K-2

Fighter Weapons Wing (FWW)
Air Force Base, Nevada,

Office of Information (01),

Nellis

primary responsibilicy for informing

the public of the activities and devfelopment of the proposed
Thus far,

COR (by using all available communication channels).

the Office of Information has employed two primary means:
(Attachment 2 is a sample news

briefings and news releases.
release.)
By May of 1974,

the 57th FWW/OI had briefed 19 private

and governmental organizations with a total audience of almost
one thousand attendees.
community service,

Organizational interests ranged from

environmental protection, military affairs,

law, state and county government,
regional planning,
Nevada,
people.

wildlife censervation,

community economics to aviation.

The

Utah and California groups numbered from 15 to 130
In most cases,

local news media representatives were

invited to attend these briefings and to question directly
the COR Group Commander or his representatives.
The groups included governors,
commissioners,
police,

mayors,

state legislators,

county

judges, district attorneys, chiefs of

directors or administrators of pollution abatement,

wildlife, reclamation,

highway, recreation, aviation, health,

3

K-3

4

!

I

euucation, land planning and fish and game departments.

The

briefings were designed to inform Lne audience of the Air
Force's proposal to develop COR.
The 57th FWW/OI also sent out general news releases and
answered press queries received at the briefings and at the
Office of Information at Nellis AFB.

(See Attachment 3, news

clippings pertaining to COR.)
In addition, the public was informed of the proposed
development plans for COR when the Air Force published its
notice of intent to prepare an envirimental impact statement
in the Federal Register on 16 Novembar 1973 (see Atta-hment 4).
Information Program 74-2 also tasked the 57th FWW/OI to
provide all requesting individuals, groups or agencies with
copies of the Draft Environmental Statement (DES) when

it

is

released and to insure that the public is informed of its
availability for public comment (this is in addition to the
copies normally circulated to various agencies, etc.).
As of 17 Hay 1974, the 57th FWW/OI had received no formal complaints from the groups, individuals or agencies briefed by
its staff or from those who had learned of the COR proposal
ria their local news media.

"4
I,"

/
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4 Attachments
1. Information Program 742, PROJECT COR
2. Sample News Release
3. Hews Clippings
4. Federal Register Item
K-4

HEADQUARTERS, UNITED STATES AIR FORCE
WASHINGTON, D.C.
20330
1 JANUARY 1974
INFORMATION PROGRAM 74-2
CLASSIFICATION:

Unclassified

PROJECT COR

TITE:

REFERENCES:
A.

HQ USAF Program Management Directive (PMD) R-Q 3-078-(l),
14 June 1973.

Continental Operations,
B.

DOD/DDR&E Development Concept Paper (DCP) #111,

approved 17 August 1973.
C.

TAC AFCOR Development Plan 72-1, 31 July 19-2.

D.

TAC Concept of Operations for the Continental Operations

Range (COR),

20 July 1973.

E.

SAF/OI letter to TAC/OI,

F.

CSAF/RDQ message 091715Z NOV 73,

Range (COR)

21 August 1973.
Continental Operations

Interim Direction.

G.

AFR 190-41,

USAF Information Program

H.

AF!M 190-9, Information Policies and Procedures

I.

TAC Programming Plan 11-73, Near-Term Continental

Operations Range (COR)

1p

Program, 14 Nov. 1973

AFR 19-1, Pollution Abatement and Environmental

J.

Quality.,
Environmental Assessments and Statements.

K.

AFR 19-2,

J.

General Brown's letter on AFTEC, dated 24 November 73.

M.

General Brown's letter to Lt General Evans,

subject COR,

dated 24 November 73.
N.

AFR 12-30, Disclosure of Air Force Records.

0. AFR 190-12, Release of Unclassified Information to
the Public.
P.

AFR 190-17, Review and Clearance of Department of

the Air Force

Q.

Information.

"Implementation of Office of Management and Budget

(0MB) Circular A-95," dated August 7,

1973,

signed by

Major General M. R. Reilly, Director of Civil Engineering,
Hq USAF.
R.
Officers'

"Environmental and Land Use Planning:
Responsibilities," dated November 28,

Information
r973,

signed

by Major General Robert N. Ginsburgh, Director of Information,
Office of the Secretary of the Air Force, Hq. USAF.
S.

Preparation of Environmental Impact Statements:

Guidelines,
T.

Council on Environmental Quality, August 1, 1973.

AFM 55-2,

Procedures for Airspace Assignmt and Air

Traffic Control Coordination with the Federal Aviation Administratioi

2

, ..

1.

2.

..
.. .......

TASK ORGANIZATIONS:
a.

Secretary of the Air Force (SAF/Ol)

b.

Tactical Air Command (TAC/Ol)

c.

Air Force Systems Command (AFSC/OI)

d.

Air Force Logistics Command (AFIC/OI)

e.

Air Force Communications Service (AFCS/OI)

OTHER INTERESTED AGENCIES:
a.

United States Army:

Dugway Proving Ground,
b.

Chief of Information and Commander,

Utah.
Chief of Information and Commanding

United States Navy:

Officer, Naval Auxiliary Air Station, Fallon, Nevada.

3.

c.

Federal Aviation Administration

d.

Department of the Interior:

e.

Dikewood Corporation

f.

Atomic Energy Commission

g.

Air Force Test and Evaluation Center (AFTEC)

PURPOSE:

Bureau of Land Management

To provide guidance for the conduct of public

affairs activities in support of the proposed Continental

Operations Range (COR).
4.

OBJECTIVES:
a.

To provide the general public and specific interest

groups full and factual information, consistent with national

3

on activities associated with the

security considerations,

development and operation of the proposed Continental Operations
Range (COR).
b.

To insure that all agencies involved in the development

and operation of the proposed COR act in concert in carrying
out public affairs activities related to it.
c.

To help develop public understanding of the proposed
and what proposed COR's

Continental Operations Range (COR)

mission would be in the event a final determination to proceed
with the project is made.
SITUATION:

5.

a.

Background and Facts:
(1)

In early 1966, the Air Force developed a general

concept for an integrated air offensive/defensive test environment,

versions of which were later known as Advanced Operations

War Zone Training Range,

HAVE EDGE,

Defensive Test Environment,
(COR).

Integrated Offensive/

and Continental Operations Range

Numerous Air Force and contractor supported studies

were completed and submitted to the Air Staff.
(2)

On 15 November 1971,

and Engineering (DDR&E)
Concept Paper (DCP)

the Director of Defense Research

directed the initiation of a Development

for the Integrated Offensive/Defensive Test

4

Environment.

In the meantime, as a separate but coordinated

action, during the summer of 1971,

the Office of the Secretary

of Defense conducted an extensive review of existing and needed
The study results, approved by

test and evaluation facilities.

Deputy Secretary of Defense David Packard on 29 October 1971,
included a proposal for the Continental Operations Range,
located in the west-central United States.

to be

On 5 May 1972, DDR&E

tasked the Air Force to complete a PCP on the proposed COR for
Air Force oriented operational test and evaluation (OT&E) and
training activity.

the Operational Concept

On 6 April 1972,

for the proposed Continental Operations Range was approved by

i

the Air Staff to serve as a guidance document for development of
the COR proposal.

Tactical Air Command was directed to prepare

a plan for the proposed Continental Operations Range,

to. include

near-term improvements for OT&E and training and long-term
development.

Emphasis was to be placed on an incremental approach

within a realistic appraisal of resources.

In addition, near-

term improvements were to be compatible with long-term proposed
The result of this planning effort was TAC

COR objectives.

AFCOR Development Plan 72-1 (Reference C).
(3)

The proposal calls for development of COR in three

phases, with the ultimate objective of developing and integrating
operations at Nellis,

5,,, •

n

IlI

Hill/Wendover/Dugway,

In

•

n

U

and Fallon

.atnges.

Such an integrated range complex would simulate a realistic
offensive and defensive air combat environment in which to con'duct OT&E,

Development Test and Evaluation (DT&E),

and tactics development for air warfare elements.

and training
While proposed

COR near-term development plans are nearly complete, mid- and
far-term development plans have yet to be completely defined.
The Air Force Systems Command, using normal weapon system acquisition procedures, will complete preparation of the proposed COR
development plans.
(a) Proposed near-term development (FY 1974-1975)
would establish COR Range Central at Nellis AFB NV and would concentrate on the Nellis area with initial emphasis on Electronic
Warfare (EW)

and improved OT&E training.

The Caliente EW Range

is proposed to be instrumented for testing and evaluation with
portions of existing equipment relocated to the North Range.
The North Range buildup is proposed to consist of EW equipment,
improved air-to-ground and air-to-air scoring, and updated
target complexes.

The South Range OT&E capability is proposed

to be further improved with additional and updated instrumentation.

An initial remotely piloted vehicle (RPV)

test and

evaluation capability and improved training operations would
also be included.

High speed tracks in addition to data links

are proposed to link the Nellis/Wendover/Dugway terminal areas.

6
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(b) Proposed mid-term development (FY 1977-1979)
would expand COR data control and e"yrcise management and
concentrate on the Wendover/Dugway area.

An instrumented

threat environment with displays at HUll AFB UT is proposed
for establishment as requirements are identified.

Expanded

radar coverage of the high speed tracks and data link coverage
are proposed to integrate the Nellis/Wendover/Dugway terminal
areas and the airspace between them.

Proposed expanded RPV

operations will include' drone/target launch and recovery
facilities at Michael AAF.

J

(c)

Proposed long-term development (FY 1979-1983)

would update the simulated threat environment and data management facilities at Nellis and Wendover/Dugway.

The Fallon

terminal area may be tied into the Nellis/Wendover/Dugway COR
through an additional corridor and could be used as a defensive/
offensive base through mutual agreements with the U.S. Navy.
(4)

Proposed COR-would accomodate all °types of

-

weapons employment involving supersonic/subsonic, air-to-air,
air-to-ground, electronic warfare, remotely piloted vehicles,
reconnaissance,

helicopter, and airlift missions.

These missions

would be conducted during b-th day and night, all-weather range
conditions.

The facility would support live, inert, captive

7

ii
and simulated weapons deliveries.
would include OT&E,

Proposed COR activities

DT&E, and training and tactics development

for such Air Force missions as tactical and strategic offense,
air defense,

search and rescue, airlift, and command and control.

The proposed COR would be used for large numbers of test/
training sorties against sub-elements of the facility and
eventually combat evaluation exercises against the full facility.
Some specialized and highly instrumented tests would be conducted on selected portions of the range.

Subsequent analysis

of data derived from the full spectrum test, evaluation, and/or
training operations will produce the essential quantitative information to determine the degree of success or failure predicted
from systems/force employment.

Selected logisticil data would

also be collected to develop future resource requirements.
(5)

Training analysis and development using the COR

would provide a unique training capability for operational
commands to better train aircrews in semi-realistic threat
environments, provide real-time displays to ground observers,
and employ the special proposed COR data processing facilities
to analyze and evaluate the results of the training.

Also, the

COR would be used to determine optimum training methods,
niques, and standards to be used in aircrew training.

S~8

tech-

(a) The COR would not have the capability to
provide training for every aircrew.

Each base would retain

its own training ranges to perform normal training missions.
Operational units based in close proximity would, however,
have the opportunity to use the COR.
(b) Large scale exercises are a major component
of Lraining and evaluation and, as such, would be cci~ducted
on the COR.
(6) Actions taken in connection with development of
the proposed COR shall be in accordance with the provisions
of the National Environmental Policy Act, as implemented by
References J and K. Specifically, planning for development
of the proposed COR will involve consideration of the environ-

mental consequences of all proposed actions prior to any final
determination to proceed with the project.
(a)

Reference A tasked Air Force Systems Command

with preparation of an Environmental Ipact Statement (EIS)
for the proposed COR.
(b)

AFSC awarded a contract to Dikewood Corporation

which in turn subcontracted General Research Corporation to
assist the Air Force in preparation of a draft EIS.

9

(c)

Preparation of the EIS is expected to proceed

in accordance with the schedule contained in Reference F, with
the final EIS to be submitted to the Council on Environmental
Quality on 15 July 1974.
Actions taken in connection with the organization

(7)

of. airspace for proposed COR operations will be in accordance
with applicable Federal Air Regulations.
Policy:

b.

In accordance with the provisions of the Public

(1)

Information Principles issued by the Secretary of Defense and
AFR 190-12, and the National Environmental Policy Act (42 USC
4321),

it

is

the obligation of the Air Force to provide the

public with accurate,

timely information cn its programs and

activities at the earliest practicable moment in the planning
process.

Consequently,

information on the proposed COR will

be made available to the public and the news media, unless
classified or otherwise exempted from mandatory release under
exceptions of the Freedom of Information Act (5 USC 552) and
AFR 12-30 and a significant reason exists for withholding
information.

6.

ASSUMPTIONS:
a.

Near-term planning actions for the proposed COR will

proceed in accordance with the schedule outlined in Reference F,
as amended by the proposed COR Program Management Directive.
10

b.

Civil aviation and environmental interest groups;

local, regional, and state officials; the general public in
the area adjacent to the proposed COR sites; and news media
representatives can be expected to evidence considerable
interest in the proposed COR project.
7.

RESPONSIBILITIES:
a.

j

(SAF/OI)

Secretary of the Air Force Office of Information
will:
(I) Provide overall guidance to all agencies concerned

regarding public affairs aspects of the proposed COR.
(2) Coordinate public affairs activities in support of
the proposed COR with other interested Air Staff agcnercF,
the Office of the Assistant Secretary of Defense,
Affairs (OASD/PA),

other military services,

Public

and other govern-

ment agencies, as required.
(3)

Inform AFSC/OI and TAC/Ot and other interested

commands/agencies of Air Staff actions affecting the proposed
COR, which have public affairs implications.

11

b.

TAC/OI and AFSC/OI have joint responsibility for public

affairs activities in support of the proposed COR.

AFSC/OI

will be responsible for those events that are linked to the
acquisition phase for COR, should a final decision to proceed
with the project be made.

TAC/OI will be responsible for those

events associated with the existing test facilities the Air
Force proposes to dedicate to COR, TAC programs, and day-to-day
operations.

In all cases where responsibility is not clearly

delineated, AFSC/OI and TAC/OI will consult each other to determine who will assume the primary responsibility for the case
in question.
c.

TAC/OI will:
(1)

Provide guidance ahd direction to the 57th FWW/OI

relative to public affairs aspects of the proposed COR.
(2)

Establish, within TAC/OI,

a point of contact for

proposed COR public affairs matters.
(3)

Coordinate proposed COR public affairs activities

with other MAJCOMs/OI,

and SAF/OI.

Obtain security review

clearance as required by AFR 190-17.
d.

AFSC/OI,
(1)

AFLC/OI,

and AFCS/OI will:

Establish a point of contact for proposed COR public

affairs matters within the MAJCOM/OI and subordinate units/OI,
as appropriate.
12

(2)

Coordinate proposed COR public affairs activities

with SAF/OI, TAC/OI,

and/or-the 57th FWW/OI,

as appropriate.

Obtain security review clearance as required by AFR 190-17.
(3)

Inform TAC/OI,

SAF/Ol, and/or the 57th FWW/OI

of all matters impacting on the proposed COR public affairs
program/activities.
(A)

Provide public affairs support for proposed COR,

as requested.
(5)

Maintain liaison with respective najor command

staff agencies on all matters impacting on the proposed COR
public affairs program/activities.
e.

S7 FWW/OI will:
(1)

Serve as the releasing authority for public

releases originated ior proposed COR.
(2)

Assist the COR Group in providing necessary

information to local and regional-news media and community
groups, opinion leaders, and governmental officials.
(3)

Provide such other cupport as may be requested

by the COR Group.
(4)

Be the central point of contact for all public

affairs activities in support of the proposed COR.

13

Serve as a member of the COR Group Commander's

S(5)

taff, providing advice and counsel to the Commander and other

taff'members on public affairs aspects of the proposed COR.
(6)

Coordinate proposed COR public affairs activities,

ncluding releases of regional/national scope with TAC/Ol,
AF/OI,

and/or other agencies, as appropriate.
(7)

/

Develop and maintain a slide briefing on the pro-

,os.,d COR for presentation to interested audiences, military
/

,

j

ad civilian, in accordance with Reference F.
(8)

Announce availability of slide briefing, should

ny interested group desire to hear it.
(9)

Identify any groups interested in environmental

atters; interested governmental agencies at all levels of
overnment; or other organizations which might desire.informa:ion about COR, and offer to make information available to
-hem.

This effort will be made to assure compliance with OMB

ircular A-95 and AFR 19-1, Pollution Abatement and Environental Quality.
(10)

Develop a schedule to accommodate as rapidly as

ossible groups requesting the slide briefing.

14
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(11)

Present the slide briefing to requesting groups

or arrange for qualified speakers from the COR Group to present
the slide briefing.
(12)

Develop public releases on the proposed COR, and

respond to queries, as required.

Obtain security review as

required by AFR 190-17.
(13)

Monitor EIS and airspace proposal actions related

to the proposed COR.

Insure that substantial comments received

from the public are shared with all agencies involved in the
preparation of the Airspace Proposal and the

EIS in sufficient

time to be considered along with all other COR related data.
(14)

Recommend changes to this Program to SAF/OI througi

(15)

Through 57 FWW/OI, TUC/o1, and SAF/OI, keep inter-

TAC/O1.

nal audiences informed of the proposed COR.
(16)

Establish contact and a working relationship with

the Dikewood Corporation so that a system of--cross-information
on the progress of the EIS is accomplished.

The efforts of the

57th FWW1/I and others in their public affairs role are to be
recorded and .made part of the EIS (listing the favorable and

15

unfavorable comments and how the COR staff attempted to
answer these comments).

This task is to be concluded upon

completion of the draft EIS.

(17)

Queries or requests for information pertaining

to possible FAA rulings on the Airspace Proposal in support
of proposed COR will be referred to and coordinated with the
Air Force Representative to the FAA Western Region in Los
Angeles, California, Autovon 898-3875.

(See AFM 55-2,

Chapter 2 for further guidance on the AFRep s duties.

In

particular, note paragraph 2-3b.)
(18)

Identify and insure that environmental protec-

tion committees throughout the entire proposed COR region
are offered informatiofi about the proposed COR program,
including the slide briefing.
(19)

Perform other such tasks in support of the

proposed COR, as may be directed.
(20)

Insure that a proposed public news release is

prepared and submitted as part of the candidate KIS package.
At the time that the d:aft EIS is released for public comment,

insure that local individuals Who had expressed an

interest in or had conmmented about the proposed COR Program

11

16

'

-. "

'

,'

-

, j~

-

are sent a copy of the draft HIS (AF/PREV will make distribution to all other individuals and agencies).

Finally,

insure local and regional news media promptly are bent a
news release announcing the existence and availability of
the draft EIS.
8.

ADMINISTRATION:
a. This Program is unclassified, and all actions taken to

implement this Program will be of an umclassified nature.
b. This Information Program shall remain in effect until
it

is superseded by publication of an AFSC operation plan.

AFSC/OI is

responsible for the preparation and publication of

a public affairs annex, which will define responsibilities
for AFSC/OI and TAC/Ol with reference to proposed COR.
c. Information/Public Affairs actions taken in support
of the proposed COR will be reported through existing information prog-am report channels, with the exception that
special reports may,

from time to time, be required.

d. Under the provisions of AFR 190-41,

direct communi-

cation between Information Officers at all levels is authorized and encouraged in support of this Program. However,

17

direct

Ii.

communication must not be used In any situation where it
would interfere with the responsibility and authority of
the commander.
e.

Department of Defense and Air Force regulations and

guidelines will be complied with during execution of this
Plan.
f.

Proposed participation by news media representatives

or dignitaries at other than the local/regional level will
be coordinated with SAF/OI through the appropriate MAJCOM.
FOR THE CHIEF OF STAFF

2 Atch
1. Annex A, COR
Points of Contact
2. Annex Z, Distribution

ROBERT N. GINSBURGH
Hajor General, USAF
Director of Information

i
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HEADQUARTERSUNITED STATES AIR FORCE
20330
WASHINGTON, D.C.

INFORMATION PROGRAM 74-2
ANNEX A

COR POINTS OF CONTACT

NAME

AGENCY

I

-

PHONE

SAF/OIC

Capt Angelo J.'Cerchione

AV 227-9083

SAF/OIP

Lt Col F. Watkins

AV 227-4496

SAF/OIR

MaJ Leo M. Terrill.

AV 225-9674

TAC/OIX

Maj Alan G. Schreihofer

AV 432-7751

AFSC/OIP

LC Col Ernest G. !-

AV 858-4135

AFLC/OI

Capt Robert J. O'S,,ch

AV 787-3778

AFCS/OI

Mr. P. Goldberg
.;ue
,;,
Capt George T.

AV 465-3433
AV 465-3433

OOAMA/OI

Lt Col. E. R. Wolfe.

AV 458-5201

Dikewood Corp. Arve Sjovold.
General Research
*57FWWIOI
AF Rep

*NOTE:

805-969-4539

Maj Walter M. Ryland,.Ill

AV 682-2833

Capt Bobby R. Wrigbt

AV 682-2833

Lt Col Robert L, Jenkins

AV 898-3875

The commercial telephone number for the COR Information
This
Officer (57FWW/OI) is AC 702 643-2833 or 643-4479.
1974.
1,
March
on
change
will
number
Autovon
the
and
number
The numbers will be AC 702 643-2750 and Autovon 682-2750.
Atch 1

HEADQUARTERS, UNITED STATES AIR FORCE
20330
WASHINGTON, D.C.
INFORMATION PROGRAM 74-2
ANNEX Z

-

DISTRIBUTION

Agency

Copies

Secretary of the Air Force
Wash DC 20330
SAF/OI

5

.SAF/LL

1

SAF/IL
SAF/ILE
SAF/GC

1
1
1

SAF/RD

2

HQ USAF
Wash DC 20330
AF/IGJ

1

AF/PRCX

1

AF/PREV

I

AF/PRPO

1

AF/RDPQ

1

AF/RDQPS

1

AF/XOOFA

1

AF/XOOWD

1

AFIJAS

1

AF/RDGC

I

Atch 2
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Secretary of the Air Force
New York Office of Information (SAF/OIN)
663 Fifth Ave.
New York, N.Y. 10022

1

Secretary of the Air

1

.

-.

Midwest Office of Infoi..ation (SAF/OIM)
219 S. Dearborn St., Rm 1936A
Chicago, IL 60604
Secretary of the Air Force
Los Angeles Office of Inforation (SAF/OIL)
11000 Wilshire Blvd., Rm 10114
Los Angeles CA 90024
ADC

1

Ent AFB CO 80912
01

3
1

AFCS DO
Richards-Gebaur AFB MO 64030
01

3

XP

I

FF

1

EP

1

AFLC
Wright-Patterson AFB OH 45433
01

3

X0

I

AFSC
Andrews AFB MD 20331
01

3

DO

1

VTN

1

TAC/Lo

1

ATC
Randolph AFB TX 78148
01

j

AU

DO

Maxwell AFB AL 36112
01
LD1
AAC
APO Seat~tle 98742
011
HQ COMD USAF
Bolling AFB DC 20332
01
MAC
Scott AFB IL 62225
011
DO.
3

Copies

PACAi
APO San Francisco 96553

01

1

DO

I

SAC
Offutt AFr

NE 68113

01

3

DO

1

TAC
Langley AFB VA 2.3665
10

0I
AD

-1

DO
AC
DR

1

DC

I

DE
IN
XP

1
1
1

SE

1

JA
WE

11

1

3

USAFENew York'09012
APF

DOI
4

01

1

KellyIM

ANNT724

USAFSO
KP ewl York 098253
01
UAFISC
ANorto

YorkC098240

*01
AFISC

Randolph AFB TX 78143
DPMRCSI1
DII4FOS
HarsnI461
Ft BenjaminHarsnI4611
USAFTFWC
Nellis AFB NV 89110

COR

3

57 FWW
NelliB AFB NV 89110
01
DOXI
Hill AFB UT 84406
01
AFSWC
Kirtland AFB NM 87117
013
TI
5TA,!L0

31

Copies
RADC
Griffiss AFB NY 13441
IRA

1

01

1

Department of the Army
Wash DC 20310
2

CHINFO
Department of the Navy
Wash DC 20130

2

OCINFO
Federal Aviation Administration
Wash DC 20590

I

APA-8

1

AAT-230
Atomic Energy Commission.

lb.h DC 20545
Department of the Interior
Wash DC 20240

1

Bureau of Land Management
Wash DC 20240

1

US Fish and Wildlife Service

1

Wash Dc

20240

The Dikewood Corporation

1

1009 Bradbury Drive, S.E.

University Research Park
Albuquerque, New Mexico 87106

HQ AMC
AMC Building
5001 Eisenhower Ave.
Alexandria, VA 22304

10
Dugway Proving Grounds

Dugway UT
10

6

84122
1

Copies
COMLATWINGPAC
NAS Lemoore CA 93245
2

PAO
NMAS
Fallon NV

89406

PAO

2

FMA Western Region
P.O. Box 92007, Woridway Postal Center
Los Angeles CA 90009
AFREP/AWE 590
COIM4AVPAC
Box 120
Naval Air Station
North Island

j

San Diego, Cal

7

2
2

92135

CINPAC
FPO San Francisco 96610

2

CINPAC FLEET
U.S. Pacific Fleet
FPO San Franc4 sct 96610

2

... .il

.. ....

Mr. Bruce Arkeel
State Planning Coordinator
State Capitol Building
Carson City, Nevadq 89701
Clark County Regional Planning Council
County Court House Annex
Las Vegas, Nevada
89101
Area Council of Governments
P.O. Box 1900
Reno, Nevada 89504
Tahoe Regional Planning Agency
P.O. Box 250
Zephyr Cove, Nevada 89448
Mr. William Brussat

OMB
9001 New Executive Office Bldg
Washington, D.C.
20503
Council on Environmental Quality
Mr. Neil Orloff
ATTN:
722 Jackson P1, N.W.
Washington, D.C.
20006
Mr. David Meeker
Assistant Secy for Community Development
HUD
451 - 7th St., S.W.
Washington, D.C. 20410
Mr. Sheldon Meyers
Director, Office of Federal Activities
EPA, Room 537W
Waterside Mall
401 M Street, S.W.
Washington, D.C. 20024
Mr.
CIS
EPA
100
San

S.

John Wise
Coordinator
Region IX
California St
Francisco, Calif.

94111

..

:

•. .

I

-

Copies
Mr. Louis Jefferson
Acting Director of Public Affairs
EPA Region IX
100 California St.
San Francisco, Calif. 94111

*
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SECRETARY OF THE AIR FORCE OFFICE OF INFORMATION INTERNAL INFORMATION DIVISION
Distributed weekly to Air Force newspaper editors.
XQ. USAF (SAF/OUB) .VASHINGTON, D.C. 20330 .Telephone OXford 79080
3I.LEASE NO.

1-25-74-49

PLANS ANNOUNCED TO IMPROVE TEST AND TRAINING RANGES
NELLIS AFB, Nev.

(AFNS)

- Air Force has announced plans to substantially im-

prove test and training ranges in the Las Vegas and Salt Lake City areas.
The improvements are part of a 10-year program known as the Continental
Operations Range (COR).
The proposed COR will link Nellis AFB ranges in southern Nevada with the Hill,
Wendover and Dugway ranges in Utah by means of a comprehensive communications,
and radar net.

data

This improved command and control network will enable Air Force

controllers located at Nellis AFB and Hill AFB to clorely monitor operations in
Nevada and Utah.
Air Force spokesmen said the new setup will0 improve operations by providing
a high degree of positive control.

This same type of service also will be provided

civilian aircraft in areas where radar coverage is nonexistent.
According to Col. Joseph D.. Salvucci,

commander of the COR Group at Neilis,

"We hope to develop the capability to provide this radar service to civilian aircraft on a daily basis.

What this service actually means to anyone flying in the

area is that in the event of trouble we will know it immediately and be able to
take action accordingly."
Attions to implement the proposed COR are divided into three separate but
overlapping time periods. During the next two years, most of the improvements will
center on the Las Vegas ranges.

Actions will also be taken to install the neces-

sary communications and radar equipment needed to support the flying-safety requirements which will characterize the-ebtire proposed COR project.
improvements will begin for the ranges in Utah.

Following this,

Finally, the Air Force foresees the

potential for inclusion of the U.S. Navy's ranges near Reno into the COR complex.
COR proposals do not require additional land areas for implementation, neither
do they require the clos'ig of any land areas to sport-men, cattlemen, or miners.
In addition, supersonic and bombing operations will continue to take place only in
those special areas presently set aside for them.
Air Force officials say that operations will continue to be much the same as
they are now, except that training will be much more meaningful and realistic.
END
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ATTACHMENT 3 to APPENDIX K
NEWS CLIPPINGS ON THE CONTINENTAL OPERATIONS RANGE
The at.ached news clippings represent a sample of the

news coverage on the proposed Continental Operations Range
that has taken place in the states of Nevada and Utah since
December of 1973.

S

Dec. 4, 1973
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civili~an -Military Council
to hear KORK-TV veep

Ibrief

Rlobert Ordoner, vice-president
and general manager tif KORKTV, will be the featured speaker
at the quarterly meeting of the
Civilian-Mlihtary Council of Southern Nevada Tuesday.
The meeting will begin at noon
at the Nellis AFB Officers'Open
Mess.
Also on the program will be a
pre:Pitation by Col. Joseph
Salvuccl, commander of the Air
Force Continental Operations
range. an proposals for the expansion and impro- ment of the
bombing and gunnery range at
Nellis.
Ordonet is one o1four niewlyappointed members of the counedlwhich is composed of civic

leaders from the arci who have
an interest inrelations betoee
the civilian sad military cou.4
nities.
The other new members art
Stark Smith. general manager,
KLAS-TV; Charles Gustin, gen.
eral manager, Dunes Hotel and
Country Club; and Lt. Col.
Charles Burpee (USAF Retired),
adi'.manager of thorSaver Nul.
get 'MNort Las Vegas.

Best Available Copy
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Slandard.Examlner, Thursday Nov. 1, 1i93

New AF Training Faility
To Boost Hill Work Force.
Readljustment
Maanpower
p w rRajsm
n
Impoees nte
of air warfare -eaporny
OnlI
,
' ng ,a}"O n 130 Jobs Announced
S and" inthe tr

.. •.g•,;',,i,,,.,]

When completed, Sen. Sennett

said, the complex will provie

major

,testing
lwid.
IHe

said

the

'Werdo~ver-1

',.gwv,-y -cilitv will have one of I
An ninmedial: manpower cutback to be follow.d
'the world's most sophisticated by a personnel increase beginning in 1975 were an.
radar-computer systems.
Inounced today for Hill Air Force Base.
3 RANGES
The increase %ill invtule some 700 tiew jobs to be'
Air Force officials said the created at the base by a $60 million air combat train.
three ranges - designated as ing facility the Air Force plans to establish an the Utah.
COR - wirv
a rleltdl
.
order in 1975.77.
comba environment shereby"vaa
Sleanwhile, Hill AFB officials have initiated an im.
squadron sized sirike forces can(
be fu!ly exercised agairst a mediate program to reduce authorized manpower of the
I a r ge scale multi-defended, base by next Feb. 10.
conple
of tLrets.
A Hill AFB spoki'sman said the extent of the man.
S.,n. ber'e~tt
said the $60'
nmllion expenditure at
- power reduction isn't known but reported 130 temporary'
dover-Duiway w I I include'employes are bring separated effective Friday.
installaioN of early warning,
While the base spokesman said the number of perradar systems, simusatedi i vct sic- to
,
t
enemy airraft. missilcs. ant,
.
b
•
i
n
aircraft weipons. c.mputer :fiias don't antwi pate "any major upheaval" in its per.
'rt
ness and rmtrol fardit,es
sonnel.
,lost of the anticipated o•) "
watt be gi'en to perAlupport
perinnel~b.,in tcisianl
and military - wil! be assigned n"nIent emplnes affecte'd b)
to Hill AYE, the L'tah senator lic. 7 with a Feb 10effective
Isald.
date.
The Air Force told Sen Plians fur tW $60 millhin air
Bennett the , program won't
t y in.
fiain
affect general a :;ai.n In the ombat I.ain-n,
W Wen',ter rarie aind
Iy te,

area and that civilian use of the t

i'u-"ay flnnnin, 4.'r.urw wC-e
Wendrne. feld %01 con':nar.
'all Au'B .po'e-,nin said
'ir.t
iu d We,-inelay
to
frm Lun and
the current pervn,,•rel action 1
Bennett
which he drvv'r:'%d as *"' a*- . al
.
rea hgnmen'. rather thIi a ,. . s. .ah.
he, the |(cilliy will be
reduction" is based an a "firm Ua said

manpower programs f.,r

Canenal
s'.,apir of a pr"ipd,'-:

1974" recently received by thl'tiiIlns

I neI
ar aLso
Air
Naval
FPallsn
the
and
However. he said the number Vegas
employes authtiruied under Slal'o near,eno.
of
th
t.e maIxdller'
.m.n...er e•,ln't,*knnIwTn _ rstiblishment
of the CORI
",,f
boc3ax

"it ft•.u,•ites"

and willt

rpx

as. contingent

on

continue to fluc'tuate until thedI ' '"d
buim
fr
ilA
II unding.
sIdte
r~t:,hhshed htr the, current years Sen Benttsidte.v.e. ,
,•tuIiilv IS r's
u,',y
j- :;.c -se is -oil',r.
He
•
a manp.t.e eted to ,e c",niptled in M'.Sp
iauthorilation
n
ttIn
W
i" compasred wih l

.d
.cm...
elOat.

w .. ..

I5,001'
t

flllu•lan

as NOW
•lls

coumpliiolh of the

phabis of the eusmpler.

The Fallon facility is scheduled
btbe wmploledtor 1rt
Ml+

3kr

GB

Standard-Examiner, Wednesday, Nov. 28, 11973

Air Force Says Range
No Threat to Airlines
HILL AIR FORCE BASE -'. U. Col. Edward Wolfe. base
The development of a*proposed! information offtker, said toat
bombing range-complex inWest- Cnough radar devices would be
tern Utah and Nevada will not installed by the Air Force to
jeopardize private and conimer- "more than double" the existing
cial air traffic, accordiicg to Air'radalr coverage provided by the
I AA,
Force sources.
Earlier, when the proposal tIWe feel that the bigh de-l
was announced, Sen. Frank E igree of coordination providedI
Moss, D-Ut3h, expressed con-: by these radar systems *Ail[.
cern that the range might cause insur the safety of all air traf-.
certain restrictions on akir traf-. lice and iM.allY give more
positive control of civilian airlice in the two-state area.
Icraft traveling those aras," he
MORE RADAR
added.
But a Hill Air Force Base! The proposed range would
spokesa..an indicated that in-ýcombine the Nellis AFB rangef
creased military use of the airin southern Nevada, the Fallon'.
space over the ra-ve would be ,Naval Air Station range near
offset by the 34 .on of snore Reno and the Wendover range
radar cov.erage - while wouldifcomplex that cover sectors of
oe coordinated 61COUS~Ik"jwtt&a~trn
Utah and =2srn Nelink computers.
'vada.

TLe Salt Lake Tribune, Thursday, February 2, 1371l

For Training

HAFB Role.
To Spark ;
Building
The U.S. Air Force's "Corbi
mental operations Bonge"to operate out of Nellis Air

Force Base near Las Vegas.

and Wilt with HdilAir Force
base - Sil meain a nearly P1
milhion expenditure for con-

struction at the Utah base, Air

Force officials told Cov.
Calvin L. Rampton.
Maj. Cen. Cordon BWon,
Nellis' Fighiter theapons Cernter commander. and Cot. Jo.
seph 6S1uci-icl COR group
commander, natt v,1 9h IN' gnv.
trnor to outline plans to
create a more realistic system
for !rairning pilots in combattype condition... and promised
the activitic:.; wall hive no
effect an A&e-ýtprn Utah Air
control conditions.
ite Air V4'rce~proposes to
create an "air corridor' betwern Nctll" ard Hill dotiing

texrrea'es. but the owt effect
will be to tirmiide better air
control for all aviation rather
ffier'
telses wM
wrnetal flying
WS
it 1 Ow*uitia i dzop
n inq
The Hill run rutsalont wil
Ca".eI f" officers !:,id. ~ijt4
involve a ro-w siquadion oper
IM? Weapaw,% are iz-c-a they
stion.; hu-I'herfr 1Avhaurmar. at
ll be roijuanim to Iti'exnst.
~
0 ML-015te
U
el;And Wendover
an~~(O. ~
i JIO.
~
Con'.tnation as;severil years
11eapians test rae
away.
T e pip n d 3 o m
The system waill bia the
The-A
propnct',
nar
ucin01I Wair.'rr~
¶1.l
wiath,
bettlirr
bases
t
offaers ,T I thet(;dr
communtratior's efqiiipmei.ý
A'jtK'fl
WONdr~
.
s aid
and coniputerq, unit sul ulkCiler
lumly.-M
"aide re.udibtfr
kipe "red fort-c'. "blue
1%TCYWtflr ape 11
Wree,* and a "I'm~te" umpir
Alfr1111mhayc.
for'e to ýIn::u?.ate *'acuzat
14 Land kq1is~ition IsI
ctirdot rmu'litaens," explained
V-4 SlUVUV.
4001itilplated Lit the sysein
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A GREATER NEVADA

-FOR.

73rYer
Tnoph,

ApriLl D7

yeCounty, Nevada, Friday, April 12, 1974

I.

15 Cen"t

(OR To Providle EIconom icBod0"St
The *continental opobrillinn¶
range (C7il) pr.'gram will havec

will. alva have anni.'tier benefit to fisaure increa-vec air safety,
ilthtL i:)si RlimsiwrerarL Iin the Captl. Wrizlit puointed ouit insa
an peanrohnic I in 1) .1 c t on I he area can be ,n.,mlt~re'l forWe sal isule lecture brellingi.
"This w ill pr'cvilte pn%ifivc
Totwpath area altlsais-h lice. ex ly, I-; va;s r'nccctc'l onst.
lentl of pasificip~sw.n hpcaliv 11:1% r~peiiitus'is in Mhe To lnpnih cisnhcni of riviisa., aircrall andl
art..1 w~il i,In'crrivil suit jicin, still puiltes it jmsibs~lce (for piuntS
Not been finally duternun.eol,
Tonopabv ibatari.-nit w c r e in. ripally at I ii r 'minsipal. ie.'t #of li;ght piaurs. 1#1fly over She
%msatci Wr.Asifte ilien exwr.
r;,ng. of SamlanIs ('nrp altiothsicI
formed Tuesdlay by rsol. Williams
Adams, vice comcmander, andS s.cnic rexpro-ws will udslac tie' ci'e'%are ntautrLitig care ivil out.f
Capabcility which dous not
Capt. 1101h Wrig!.?, jaubtic infist. Toniopahc airlit-irt fariiliis* Col.,
at presenst." Mhe xpe'aker
of
matien officer of the prno'raain Ai~inis Wi:,Scit A mntinnin stxei.,S
Md.i
AID
mcii 1,1ll be M31t11114-41 in(aJII
from Nelias Air Force bc~e.
ill Irimat Improvements are be.
The piragram which is fdesign- duisrng~ rchat enerri--c sith the
td to proidevicic lurC VCaliSSi
unitivr Ini-re.isc*toSe 1041or Iiic r.,rriei nail In the satilliwc n
Nevadta area front 'Jeliis Air
tests of ens-my c-spatcilitius ansi wo~re foer so'nic 1tes.
tse U. S. Air Forees's aboility t.s
Chctriohe~rsflis'njcssjaelnt will 1*lre
tiarce
hwkbtmlh 10wOyr.nr pro.
re--pont! to atll ;ir% usitccc the opel nti-sa'l in ibe Toesi'pah arc.
~r.1nt also ent'i'icnws improsvedl
latest wenjonni Ascii

iitoc-s-urci;

asnt flirot'ighfut the CORi

regian

test andit raining ranges in, the
$ All Lakce Csij' area and the
Ites"'oallon complex.
-.9 The iwaigram waqt prewntc4l
lov Unflai-an Petle Knig~ht andc
Sie tiilc~coi4 were wehcrssncil by
losrens"Int IRob Icreheitt.

Best Available COPY
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DEPARTMENT OF DEFENSE
Dep~artmmnt of the Air Force
CONTINENTAL OPERATIONS RANGE

section with~ the preprantion of the election of. advisory bwt-d omcers.
at
drf eflviroflfieflat inrptct statemtent X r~rT(~Port an district xcas
should senid them to Dr Eifly E. WVelch.
'The Meeting wdtl be o-.Ln to the ~u:
Speial Assts~ta.t for Envirornmental 'rime will be availab'e for a nt~
Quality. Department of the Air Force, number of brief staternents
by nt
Wahidngscn.DC.20330an or before De- of the public. Mhose wlsfuni to macs
cember It. ion3.
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Notice Is hereby riven thIt in Accord-

once vilh the Nitionall IISv".nmer.C5J
Policy Act (42 US C. 4321 et "n~.). the
United 6tate, Air For tr n.cnrds to pre.
pore an crivironmer.136
statminent on the vrmso-d lwmnatt
Continental
Operations Iraisce.
1
1ITr; prorined conlncri!.i C%
;:eratlori
Rangre Ifvlvoei the Im;,rov~ent anc
-d InSegratlon, of thn-! rx.-'tr'z r~re cni-.
plexes in the wen.'rn un.A-d
T1hecomplexg of rar..-cs rn-c

ivillO
acomdt
.crl:--.L
Ind the stinre of air %-ir:ie v'.os~~
edtactics And fr. the tri.rain: r. a~reress. Tihe 13-eFrcnm -. l ::I
r.,;"z tlcIvF.
.:.e
z.l
exitine11facilities at
. t.r
F -r
C.,%.
,
c. ! .1%o.ndlc
Necvada:- the
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-x
. to vx~w cxuseat DEPARTMENT OF AGR!CULTLU,1E
COmPlex, Utah: An:d 1',;,
N:w.divi Air. *al~eomdtyCei oprto
60aton. Nowtvfid: ir.nd w!!, *-.m.c-' uidt
a
o
t';~:.v
ofi~ei~ovrt
range ct.'rolhelxes
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lAnid. 41
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butr
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since said
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