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DRAFT ENVIRONHENTAL STATEHENT
OoN
PROPOSED CONTINENTAL OPERATIONS RANGE
(COR)

SUMMARY SHEET

This draft statement was prepared by the Department of
the Air Force., For additional information about this proposed
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 an administrative action,

2, Description:

The proposed COR will be implemented in three time~-phases,
designated Near-Term, Mid-Term, and Far-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 Fiihter Weapons Center at Mellis AFB near Las Vegas,
Nevada. The Micd-Term will expand with the additions of the Hill/
Wendover/Dugway test ranges near Salt Lake City, Utah. The Far-
Term will add the usc on a cooperative basfs cf the ranges as-
sociated with the Fallon Naval Air Station near Reno, Nevada,

3. Environmental impact and adverse enviromnmental effects of
the proposed action:

The implementation of the proposed COR 1s expected to have
both beneficial and adverse effects. The effects associated
with the influx of new personnel for COR activities are consid-
ered, COR's increased use of air space with better air traffic
control and communications iz 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 people or 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 shouid have a favoruble impact on the economy of the com-
munities concomitant with the increased demands on their schools
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~and ézhéé facilities.

4, Alternatives:
a% No action,
b. Existing range inprovemeﬁt.
¢c. Methods other than tesf ranges.
d., Build a range encompassing existing rangeé;

5. Agencies from which comments have been requesféd:
a, Department of Agriculture
b. Department of Health, Education and welfare
c, Départment of Housing and Urban Developmeni
d. Department of the Interior |
e. Department of Transportation
f. Federal Aviation Administration
g. Environmental Protection Agency
h. State of Nevada
i. State of Ulah

6. The draft environmental impact statemant was made available

to cthe Council on Environmeatal Quality and the public in
Juné 1974,

uooas“ﬂ L———?"“

115 GRAM el .
p1ic T*Bm'. ‘3 Qtf.:r,,," .
gnnnﬂf“n __.j 4ﬁg,h~

LY
Justificstt ""‘~D*‘

_-.—-'-—‘“-‘_

“_———,—-—-—/-«-
Dtstri‘v-urml -
Avn' 1(;\111 fry Cosde

L inl anG[GT
pist specinl .
? | 1 : 4‘

m M\NO\ 1\ u‘i"-“ o 11

By AT . @ G S G ston s W

PR

I R R

Y D o e o

PP S S




B S AL e . o v

CONTENTS A
i
SECTION " PAGE
§
PREFACE 1
A , i
1 ‘[NTRODUCTION AND SUMMARY 1-1 f
1.1  Scope and Structure of this Environmental g
Statement 1-1 i
1.2 Description of the Proposed Action and %
Existing Environment 1-4 ;
' 3
1.3  Relationship of the Proposed Action to Land E
Use Plans and Policies 1-11 :
1.4 Prubable Impacts of the Proposed Action 1-13 :
1.5 Alternatives to thevProposéd Action 1-19
1.6 Offsetting Factors and the Considevacions of
Other Agencies ' 1-23 !
2 DESCRIPTTON OF THE PROPOSED ACTION AND RELATED I
AV TRONMENT 2-1
2.1 - Brief Description of the Proposed Continental ?
Operations Range (COR) 2-1
2.2 Previous and Existing Test Range Uses in the .
COR Area _ 2-6 |
2.3 Proposed COR Development ) 2-36 ;
2.4 Existing COR Area Environment 2460 \
3 RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE |
PLANS AND POLICIES 3-1 i
3.1 Plans and Policies of the Bureau of Land Man- }
agement and US Forest Service 3-2 ;
: i
3.2 Nevada State Recreation Plans and Policies 3-4 ;
3.3 Plans for Proposed Wilderness 3-6 |
) ; i
!
P
!
iii

LZ——




CONTENTS (Cont 'd)

SECTION
3.4 Regional Demographic Projectiéns : f"; :° .37 'f
3.5 Relationship of Proposed COR Airspace and |
Projected COR Air Activity to Airspace Use
Plans and Folicles . o 3-9
3.6 Air Quality Control Plans 3-15
4 PRQBABLE IMPACTS OF THE PROPOSED ACTION | S 641
4,1 ' Probable Impacts of Proposed COR Airspace §-1 '
4,2 Potential Effects from COR Electromagnetic 3
Emanations ~ 4-10 ]
4,3 Impacts ¢f COR-Generated Aircraft Noise and é
Sonic Booms , 4-25 "
4.4 Impact of Ground Activities ' 444 i‘
4.5 1Impact on Air Quality b=46 !
4.6 ~ Economic Tmpacts ) : - 4-51 i
5 ALTERNATIVES T0 THE PROPOSED ACTION ' 5-1 Y
5.1 General : - 5-1 é
5.2 Alternative Implementations of the Proposed
COR ' ' 5-15 :
6 U'NAVOI'DABLE ADVERSE 1MPACTS AND MITIGATIVE HEASURES 6-1 :
i 6.1 COR Afrspace Impacts ) ' 6-1 ?
6.2 Spent Ordnance Accumulations ‘ ' ‘ . 6-3 ‘ _i
6.3 COR Electromagnetic Emanations 6-5 %
6.4 Reproduction Losses in Impacted Species 6-7 ;
6.5 Economic Impacts ‘ 6-8 ;
7 SHORT-TERM VERSUS LONG-TERM USES OF THE ENVIRONMENT 7-1 ’
{
iv




SIS L kA e St e 2w, o W 00 ht S BT e S By @ e oo

CONTENTS (Cont'd)

PAGE

SECTION
8 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS -
OF RESOURCES o 8-1
9 DETAILS ¢F UNRESOLVED CONTROVERSIEsv 9-1
10 OFFSETTING FACTORS AND THE CONSIDERATIONS
OF OTHER AGENCIES 10-~1
10.1 Offsetting Factors 10~1
10.2 Interests of Other Agencies 10~2
APPENDIX VERfEBRATE SPECIES AND COKMON PLANTS FOUND
IN THE AREA A-1
APPENDIX ECOSYSTEM MODELING FOR ENVIRONMENTAL IMPACT
ASSESSMENT B-1
"APPENDIX EVALUATION OF THE POPULATION DYNAMICS OF
' DESERT BIGHORN SHEEP c-1
APPENDIX TURNOVER RATES IN DESERT ENVIRONMENTS D=1
AP?ENDIX JET NOISE CHARACTERISTICS FOR COR OPERATIONS E-1
APPENDIX SONIC BOOM CHARACTERISTICS FOR COR OPERATIONS F-1
APPENDIX THE COR AIRSPACE PROPOSAL G=-1
APPENDIX PERSONAL INCOME, TOTAL EARNINGS, AND LOCATION
QUOTIENTS H-1
APPENDIX LABOR FORCE STATISTICS I-1
APPENDIX ATC LETTERS OF AGREEMENT J-1
APPENDIX INFORMATION PROGRAM 74-2 PROJECT COR K~1
REFERENCES
LITERATURE CONSULTED LC-1
AIR FORCE PUBLICATIONS BIBLIOGRAPHY AFPB-1
v

© e e tts e,

I .

N S




No.
1.1
2.1

2.2

2.3 .

2.4
2.5
2.6
2.7
2.8
2.9
2.10

2.11

TLLUSTRATIONS

PAGE
Existing Test Ranges in the COR Area N 1-5
1965 USAF Combat Losses Versus Aircrew Combat Eiperience. 2-1
Existing Nellis Range Complex 2-13
Integrated Mission Profile (FWIC) 2—16
Selected Low Level Routes 2-19
Ordnance Delivery Areas 2-22
Ordnance Ranges in Indian Springs Valley 2-24
Existing Hill/Wendover/Dugway Range Complex 2-27
Falloa NAS Test Ranges 2-35
Threat Simulator Sites on the COR/Nellis Range 2-38
The COR Area and the COR Afrspace Boundéry 2-47
Realignment of Existing Restricted Areas of Nellis/AEC
Range Compl-x 2-50
Proposed COR Alrspace Structure 2-51
Nevada Land Use Map 2-61
Agricultural Areas Within the . TOR/Nellis Ranée Area 2-81
Wild Horses and Burros Within the COR/Nellis Range Areak 2-83
Domestic Livestock Within the COR/Nellis Range Area 2-85
Metal Mining Within the COR/Nellis Range Area | 2-88
Recreational Areas in the COR Region 2-91

vii

v — s A




\ / . .
ILLUSTRATIONS (Cont.) ;
4 : i
NO. PAGE :
2,19 Existing COR/Nellis Airspace Structure 2-94 ,g-
L s
2,20 Center and Sector Boundaries ' 2-99 i
. - o i
2,21 Approximate Areas for Contacting Each of Six Flight ;
Service Stations (FSS) ; 2-102 :
2,22 Archeological Sites Within the COR/Nellis ﬁange Area 2-111 ;
2.23 Great Basin Section of the Basin and Range Physiographic
Province 2-113
2,24 Basin and Range Physiographic Province of the Western
United States 2-114 k
2,25 Perennial Rivers, Lakes and Playas of the Baéin and Range E
Physiographic Province ‘ ' 2~-117 i
. |
2,26 Distribution of Pinon-Juniper Woodland in the Great Basin t
and Demarcation of Northern and Salt Desert Shrub and !
Southern Desert Shrub ‘ 2-120 i
2.27  salt Desert Shrub 2-122 .
2.2 Morile.a Desert SL:old 2-123 l
2.29 Distribution of Bristlecume Pine Within COR 2-130 .

2,30 Distributions of the White River Spinedace, White River
Colorado ila, Pahranagat Spinedace, and Moapa Dace
Within COR/Nellis 2~-131 .

2,31 Distribution of the Pallid Kangaroo Mice Within COR/Nellis 2-132
2,32 Distribution of the Montane Meadow Mouse, Botta Pocket . -
. Gopher, Dark Kangaroo Mouse, and Say Chipmunk Within °
COR/Nellis 2-133

2,33 Distribution of the Botia Pocket Gopher and Dark Kangaroo
Mouse Within COR/Nellis 2-134

2,34 Distribution of the Railroad Valley Springfish and White
River Springfish Within COR/Nellis _ 2-135

viii

- —— e = — -




TLLUSTRATIONS (Cont.)

NO.
2,35
2.36
4.1

4.2
4.3
4.4
4.5

4.6

s.l

5.2

5.3
504
5.5

5.6

B.1

B.2

303

'l4

B.5

- PAGE

Potential Range of Pygmy Sagebrush Within cok'Area 2-136
Distribution of Large Mammals Within COR/Nellfs 2-141
Unrestricted Areas of High Performance Hilitafy'Ait Activity
in the COR Airspace Area ' ) - 4=2
Small Charted Airstrips in COR Airspace ‘ 4-8
Cround Based Emitter Spectral Characteristics 4-21
Airborne Enitter Spectral Characteristics -4=22
Supersonic Activity, 1973 AF Aiccraft Except'SR-Si 4-26
Standard Nellis AFB Approach and Departure Roﬁtes-Runways~
O3L&R , 4-36
COR Site Location Within the General Aviation Afrcraft
Population Area 5-10
COR Site Location Within the Minimum VFR, IFR Alr Traffic
Density Area 5-11
CONUS Population Distribution: 1960 5-13
Alternative EW Range Areas 5-16
Potential EW Range Area Alrspace 5-21
Charted Airports and Considered Alternrate COR Flyway
Structure - 5-30
Interrelations of the Essential Disciplines in an Environ-
aental Statement B-2
Interrelationships of Components Within a Terrestrial
Ecosystem ' B-4
Theoretical Food Web for the COR North Range . B-6
Flow Diagram for Reproduction in a Natural Demographic
Model B-8
Flow Diagram for Reproduction Among Females Capable of
Reprodu~ing B-9
ix

N PN WP DY WO S PR VIO P

o ———— gy - 4




1LLUSTRATIONS (Cont.)

N0, PAGE
E.1 Effective Perceived Nuise Levels--F-10/3 . E-3
E.2 Erffective Perceived Nolse Levels--F-~14 E-4
E.3 FEffective Perceived Noise Levels--F~4 E-5
E.4  Peak Overall Sound Pressure Levels—~F-104C E-C
F.5 Peak Overall Sound Pressure Levels--'-14 ' E-7
E.6  Peuk Overall Sound Pressure Levelg-~F-4 F-8
F.l  Sonic Boom Pressure Field ‘ F-1
F.2 Width of Audible Sonic Bocn or: the Ground F-3
F.3 Sonic Boon Intensity Factors F-4
¥.4 Typical Cross-Track Sonic Boom Intensity Nistributions F-7

S




8.
2.1
2.2

2.3

2.4

2.5

- 2.6

2.7

2.13
2.14
2.15

2.16

2.18

2.19

2,20

TABLES

PACFE.
Existing Nellis Range Air Activity 214
Low Level Routes Used by Nellis 2-18
Estimated Relative Frequency of Range Use by Mission ;nd
Range Area -1
Ordnance Expenditures at Nellis Range 2-25%
Neliis AFB COR Comstruction 2-42
Hi1l AFB COR Construction 2-42
Proposnd COR Staff 2-45
Present and FEstimated COR Utflization 2-52
Near-Term Utilization 2-55%
Far-Term Utilization 2-5h
Princinal) Industrial Sectors (1971) 2-67
,Fmployment Surmary (1972) 2-68
County Population 2-70
Citf Population 2-71
Indfan Reservation lands and Popﬁlations 2-78
Aéticultural Areas in or Near COR. with Their Appro;i- .
mate Size and ¥rincipal Crops 2-80
State Recreation Areas (1971) 2-92
Alr Traffic Activity Sources 2-97
Average Daily Afr Traffic Activity 2-100
Average Daily F8S Air Traffic Activity | 2-101
xi




-

TABLES

2.21
2.22
2.23
2.24

2.25

F.1l
F.2

H.1

H.2

H.3

H.4

H.5

L P D DY

v e

(Cont.)

PAGE

Averagz Da.l+ aAircraft Movements
Frequenct ». Ranahiing Aviation Operations
1970 Air P'illutant Emissions

Existing A r CQuality

Range and Starus of Prime Species
Population Projections

McCarran Airport Operations

Estimated COR/Nellis Pollutant Emission
Proposed COR Construction Costs
Potantial Population Impacts by Location
Potential School Impacts

water Usaze (1980)

Life and Fertility Taules for Desert Bighorn Sheep on the

Sheep Range of COR

Fstimated Primary Producticn Among Some Major Biotic
Communities
Sonic Boom Tntensity and Duration at Zero Offset

Sonic Boom Cut-Off Width and Intensity at Cut—Off—

Personal Incom2 by Major Suvurces and Earnings by Broad
Industrial Sector

Earnings by Broad Industrial Sector

Personal Tncome by Major Sources and Earnings by Broad
Industrial Sector

Farnings bty Broad Industrial Sector

Personal Income by Major Sources and Earnings by Broad

- Industrial Sector

xii

2-104
2-105

2-107

1 2-108

2-129
3-8
3-14

449

454
4=55

4=51

e




TABLES (Cont.)

N
H.6

"7

H.8

H.9

H.11

.12

.13

H.14

H.15

H.16

H.17

r.18

H.19

H.20

H.21

H.22

H.23

PAGE

Earnings by Broad Tndustrial Sector

Personal Income by Major Sources and
Industrial Sector

Farnings by Broad Industrial Sector

Personal Income by Major Sources and
Industrial Sector

Earnings by Broad Industrial Sector

Personal Income by Major Sources and
Tndustrial Sector

Farniugs by Broad Industrial Sector

Persenal Income by Major Sources and
Industrial Scctor

Farnings by Broad Industrial Sector

Personal Inscome by Major Sources and
Industrial Sector

Farnings by Broad Industrial Sector

Personal Tncome by Major Sources and
Industrial Sector

Earnings by Broad Industrial Sector

Personal Income by Malor Sources and
Industrial Sector

Earnings by Broad Industrial Sector

Personal Income by Major Sources and
Industrial Sector

Earnings by Broad Industrial Sector

Personal Income by Major Sources and
Industrial Sector

Earnings h?zéroad
Earning; Sy Broad
Earnings by Broad
Earnings b; Broad
Earnings by Broad

Farnings by Broad

Earnings by Broad

Earnings by Broad

Earnings by Broad

H-7

H-8

H-16

H-17

H-18

H-19

i-20

H-21

H-22

H-23

R-24

xiii

T




TARLES (Cont.)

H.24

H.25

H.28
H.29
.30
I.1
1.2

I.3

xiv

PAGE

Farnings by Broad Industrial Sector

Personal Income by Major Sources and Earnings by Broad

Industrial Sector

Farnings by Broad Industrial Sector

Personal Income by Major Sources and Earnings by Broad

Industrial Sector

Farnings by Broad Industrial Sector

Total Earnings by Broad Industrial Sector

Earnings by Broad Industrial Sector
Carson City Work Force Summary
Churchill County Work Force Summary
Douglas County Work Forée Summary
Elko County Work Force Summary

Las Vegas Work Force Summary
Lipcoln County Work Force Summary
Lyon County Work For;e éﬁ;mary

Nye County Work Force Summary

KReno Work Force Summary

Storey County Work Force Summary

White Pine County Work Force Summary

H-25

H-26

H-27

H-28
H-29
H-30

H-31

I-11
I-13

I-14

e e e i




1 INTRODUCTION AND SUMMARY

1.1 SCOPE AND STRUCTURE OF THIS ENVIRONMENTAL STAT?HENT '
The United States Air Force (USAF) is consideflni Ehe;development
of a Continental Opcrations Range, designed to substantfally improve the :
quality of training for and operational test and evaluation (OTS&E) of its
weapon systems, Presently, training and OT4E is performed on existing
ranges with inadequate means for evaluation or on ranges designed for
development testing which are already overcrowded vlth'development tests. :
As a result, weapon systems, subsystems, and domponédis do not receive
appropriate operational evaluation in an eavironment representative of
potential combat situations. Consequently, operationa! planning for the
application of forces is based upon estimates of weapon systems capabili-
ties, often not validated through OT&E. An improvement in quality of .
present OT&E is necessary to accurately predict the capability of our }
operational forces while improving the quality of training and state of
readiness, The Continental Operations Range 1s to serve these vital needs
to optimize preparedness, to accurately assess capabilities of operational

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

This Environmental Statement (ES) has been prepared pursuant to studies
of a Continental Operations Range (COR) proposed for deoeiopment.in the
Great Basin region of the Unfted Statéé by combining on-going range acti-
vities in the region. More specifically, the proposed CNR is to be
implemented by coordinating and integratiug the uses of three existing
test ranges--Nellis bombing and gunnery'range (USAF) near Las Vegas,

Nevada, Hill (USAF)/Hendover'(USAF)/Dugway (Army) 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 propssed COR will

necessitate a restructuring of some of the airspace use in the region with

1-1
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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; how-

ever, some of these test activities may be redistributed within ﬁhe 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;:erm COR objectives are to emphasize an immediate impro&ement

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 prégrammed
Qeapon 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 plans 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 ire therefore general in‘nature. As COR plannin: proceeds
aud as appropriate detail is available, the COR ES will be updated at
timely intervals, = : o - -

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

PR,
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Register, August 1, 1973, Consequently, this ES nddrésleitthé pbtentl&i
impacts on both natural and human environments, including the lands and
airspace within the proposed COR region., The developlznt.of COR as
progosed is to be a United States Air Force action. However, the action ;
is to also require deciéions by other agencies including the US Army,

US Navy, Atomic Energy Commission, Federal Aviation Administration and
the Bureau of Land Maﬁagement. The potential impacts irising from these
assoclated actions are also addressed insofar as thej affect the COR

region environment. A

The report {s organized in general accord with the CEQ guidelines
and with a view to facilitating eventual updates. Pollowing‘Sec. 1,
the Introduction and Sumuary, 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

-t e e e

impacts of the proposed COR. Section 5 addresses the consequences of .
alternatives to the proposed COR. Also treated in Sec. 5 are alternative

implementatfons of COR, Sections 6 thrcugh 9 deal with unavgi?gble"impacts

and mitigative measures, short- and long-term uses of the eavironment,

irretrievable and irreversible commitments of resources, and offsetting
considerations, Ten appendices are included which provide primarily the

information ahd ahalytical-bases for the impact asSessments. Tﬁ;} include a
information on the‘enumeration of natural species, species dynamics, jet

engine noise and sonic boom generations, airspace considerations, and

economic factors.
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1.2 DESCRIPTION GF THE PROPOSED ACTION AND ECXISTING ENVIRONMENT

1.2.1 Existing Test Ranpe Activities

Three existing test range complexes are involved in the development

B T

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 wmid- and far-term on a cooperative i
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-

- o m—— Loy e

crews are qualified as instructors to teach tactics to other alrcrews at
the various Air Force Pases. These training activities comprise missions
in electronic warfare (EW) against simulated surface-to-air missile and ‘
anti-aircraft 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 accomplished on the
Caliente Electronic Warfare (EW) range which lies approiimately 100 miles
north of Nellis AFB (Las Vegas). This range area is not a restricted area;
The Alr 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 sortiea* of all kinds flown on

A sortie {s defined as one aircraft flight beginning with takeoff and :
ending with a landing.

1-4
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the Nellis range total approximately 33,000 yearly, which includes approxi-
mately 5,000 scrties flown by the Navy with Nellis range use. Ordnance
(1ive, inert, and practice) delivered to the test range totals approximately

1,400 tons per year, most of which is delivered to the Scuth range (Fig; 1.1).

The Hill/Wendover/Dugway (H/W/D) fange complek (west of Salt Lake)
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. Exist-
ing Air Force uses of the H/W/D complex comprise: air munitions testing
(e.g., quality assurance tests, tests to establish munitions safety
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 éafe‘air
activities. The airspace restrictions include allowance for supersonic
activity in suppnrt of other vital Air Force traianing missions. All
ordnance missions are tightly controlled to assure that ordnance does not
impact out of the designated feétricted 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 Rangé. 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

PPN




TESTL SN ML IS K L P\ s MM a MR arim Y o eaaets e e \

Force systems are accurately assessed and are utilized with max{imum
efficiency, Furthermore, no existing range provides adeduate 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 proposéd for
COR, aircrews would have to develop tactics in a real combat arena, sdch
as during the Southeast Asian conflict, should such a neéd arise again,
Performing operational test and evaluation on a COR that is to provide
near-real battlefield conditions should result in markedly improved air-
crew 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 tie capabilities at Nellis ranges and intepgrating
: operations with the H/W/D complex and Fallon Range. Substantial improve-

ments in tne quality of training and testing are to be provided through :
the installation of instrumentation to realistically simulated threats and
':drgets for two-sided engagements for participating forces of strike size
_(flight, squadron aad wing in néay-. mid~ and far-term respectively). Range ‘
improvements are to involve additional equipment and operating capabilities
for the exfsting Caliente Range (see Fig. 1.1). This range is to continue
to be che 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, such that only one site need have any signiflcant permanent
improvements. Similarly, additional sites are to be located on the North
Range with one improved site required. To support air combat maneuvering
activities, the proposéd COR involves a restructuring of existing special
use ailrspaces, with one additional interim restricted area. In addition,
the precent operations over the Caliente ranges are to be brought under

more formal air traffic control procedures to enhance the safety of both
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pitrticipating 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 exist-
ing Nellis airspace. The newly scrucﬁured Caliente airspace is proposed

to be designated COR East and the northern extensions, COR North. The
proposed COR is to install additional air traffic control equipmeﬁts in
order to wontrol range operations and CCR aircraft, This additional

capability would provide improved air traffic services in the region to

non-participating users,

The proposed COR forecasts the integration of the H/W/D and Fallon
ranges into a large-area facility for selected exercises of many parcici-
pants. Such integration of some operations would involve increased
flight activities between ihese ranges. It is anticipated that high-
speed drone activities as well as other aircraft activity would be under-

taken 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), about 41,000 on Mid-Term
COR (Nellis and H/W/D ranges integrated), and about 71,000 on Far-Term
COR (Nellls, H/W/D, and Fallon ranges integrated). The increase in the
Far-Term sorties is chiefly dueiéd }he integration of Fallon activities
into the Far=Term COR with 24,466 Navy sorties, which are representative
of the present utilization of Fallonﬂpy 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. This

i
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éctivtty 1a'to involve the preparation of specific COR range éafetv

procedures and a COR range safety manual.

Approximately 700 additional personnel are planned to operate the
fully developed range in the far-term., This buil&up in pérsonnel 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 Nellis AFB for near-term. Additioﬁal improvemeﬁ;s in mid- and

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

1.2.4 Description of the Existing Fnvironments in the COR Regina

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 congregntibns of people in small towns occur primarily
vhere there is sufficiént water to support economic activity. There are
three urban areas--Las Vegas, Reno, and salt Lake City, which are 32 to

45 miles outside the COR operating ranges. The two major air baées,

i1l and Nellis, are located near the metropolitan areas of Salt Lake City
and Las Vegas, respectively. Significant towns within the proposed COR
region are Tonopah, Caliente, Panzca, Pioche, Ely, Austin, and Elko, all
in Nevada, and Wendover and Tooele in Utah. These towns all have popula-
tions of a few thousand or less., Their support is generally derived from

among the following categories: mining, agriculture, centers for cattle

~operalions, recreation, or government activities such as the test range

operatgdns. Distances are_ generally quite far between towns, wsually many

tens of miles. The towns most likely to be affected by COR'operdtibns are

Caliente, Panaca, and Pioche because the land and air around them ic
integrally involved in COR East operations, and Tonopah, Wendover, and
Tovele because they are potential locations for basing range and support

personnel and their families.
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Between these towns are vast open spaéea moatly federally owned and
managed by the Bureau of Land Management (BLM). Much of tne BLI{ land 1s
leased to ranchers for cattle grazlag operations. Several large ranches
which utilize BLM leased land underlie COR North and COR Eadt airspaces.
Typically, these ranches rely on their ﬁrivately owned.aiiciaft to support
their cattle operations, These ranch air activities involve herd monitoring,
cattle buyer surveys, and rustler control, as well as a convenient means
to get about. Other airspace users that may be affected by COR airspace

are general aviation operations in and near the proposed COR.

There is considerable mining 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 pursufts. 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 npatural environment within the COR region_ contains signif!cané
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

vesert Shrub and Salt Desert Shrub communities which surround ordnance




L I i A R T yurap

drop areas, and the Piflon-Juniper Woodlands and Mountain Brush communities
where Lmportant species such a3 Mule Deer and Desert nlghorn'Sbeép are h
resident, Among the important species identified as concerned with CoK
operations are: 11 species of birds, many of uhléh are raptors such as :
eagles, 8 species of small mammals, 6 species ofArare fishés, and 5 specles
of large mammals if wild horses and burros are included. In aldicion, )
two plant species are considered important, Pygmy Sagebrush and Bristlecone

Pine,

Species which have been judged important in this document include

those that require special attentiorn by scientists and Federal agencles

because they are either endangered, threatened, or of economic or
recreational value. The rzasons for each species inclusion in rhis
designation are duly noted in the body of the report, Only three of the
important species appea. on the official Department of Iaterior's

endangered species list (16 USC 668aa).

el

1.3 RELATLONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS AND' POLICIES

The land use plans and policies of concern to COR are those of the
Bureau of Land Management (BLM), bedéral Aviation Administration (FAA) ‘
and regional airports, US Fish and Wildlife Service, the Nevada State
departments dealing with recreation and zir and water quality centrol and
the local and regional plans for the city of Las Vegas, the countf{es Nye,
Lincoln, and Clark, and the communities of anopah, Caliente, Panac:, and

Piociie, and of course, the Air Force,

The BLM which has charé? over all requests for i;nd withdrawals of
public domain lands pursues policles designed for multiple uses of these
lanus. Thus withdrawals for single purposcs are scrutinized carefully,

Any withdrawals proposed for COR of a semi-permaneat mature would undergo
such consideration, COR may have needs for additonal very small withdrawals
for sites on the Caliente EW range, similar to those cufrently in use through

agreement with the BLM, and possibly some micrcwave repeater sites for
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communication systems. Several such sites may be necessary when the H/W/D

and Fallon ranges are integrated.

The FAA has established policles and procedures governing the
designation of airspace for special uses such as those restricted for
Department of De.rnse entities. Geunerally, the purpose of such policies
is to assure the safety of operation of all aircraft users. For the COR,
it is proposed to restructure and redesignate airspace to promate the safety

of operation of both participating and non-participating aircraft.

The McCarran International Airport has developed a master plan to
guide the deva2lopment of its facilities into the future and forecasts f
air:faf: activity are indispensable to such planning, Presently, *tcCarran
activity is at about the same level as it was in 1969, approximately
250,000 movements a yvear. This activity is expected to double by 1985.
Significant growth is also expected at the nearby general aviation airport
at North Las Vegas. Nellis AFB is within 10 miles of both of these a-d
the Nellis activity is expected to continu: at nearly the preseat levels
in the near-term and gradually increase by 407 in the far-term. Continued
use of letters of apreement between these three entities 4re planned to

avoid potential air traffic conflicts,

The US Fish and Wildlife Service has charge over the Desert Game
Refuge, half of which is within the boundaries of the Nellis bombing and
gunnerv range, Part of the Deéeft,camﬂ Refuzé has been proposed isr a
dilderness designation pursuant to the National Wilderness Act, An ES is
in-process on this proposed action and Alr Force use of the Refuge ls ad-

dressed there,

State of Nevada recreatfon plans call for an expansion in developed
recreational sites. The Caliente area 1s designated as one of the prime
areas for expand'ng recreational facilfties., COR activities are planned

to continue fn this region,
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The Nevada Alr Quality Implementation Plan forecasts pollutant

emissions and establishes objectives for planned reductions in emissions

in order to meet federally mandated air quality redui:éménts. The Las Vegas
area is expected to grow significantly. Its bfesent air quality hovers
around the standards; thus, source reductions in emfsslons are planned.

The plan, without any regard to COR activity, anticipates that Nellis AFB
contributions will be in decline., However, contributions from Nellils,

both direct and indirect, are negligible when compared to the added

potential for emissions from anticipated overall growth,

Local and repgional plans of the communities of concern show a
variation in their expectations regarding growth., Lis Vegas metropolitan
area is expected to continue its rapid growth well into ;he future. In
anticiparfon of such growth significant additions to the system of putiic
facilities are planned and COR-induced growth should easily he accomm:dated
wvithin these plans, The communities of Tonopah and Caliente-Panaca-r.oche
anticipate slow to moderate growth, There is some residual capacity in
existing facilities but COR-induced growth in those regions is expec.ed

to influence planned growth such as school capacities.
1.4  PROBARLE [MPACTS OF THE PROPOSED ACTION

1.4.1 Impacts of CUR Alrspace Uses

In general, the proposals for COR afrspace 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 implements its plans for better low-level communtcations and
control- facilities, civilian search and rescue operatlons 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 cause inconveniences, possible increases in fuel and
time for some flights, and possible reduction in business for fixed based
operators, In addition, rancher air operations {n support of their activi-

ties would be affected by the proposed new airspace rules until such a
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time that the Air Force, through individual agreements, can accommodate

each rancher's requirements for airspaée use, The COR North and East air-
space is to be implemented with unrestricted airspace paths at low altitudes,
free from COR flight operations, to accommpdate visual flight rulé {VFR)
operations in transit. These flyways can be made capable of accoﬁmodating

all required daytime VFR flights,

1.4.2 Impacts from COR Electromagnetic Emanations

Normal operations of threat simulator hardware constrained by duly
orescribed range operating procedures and safety precautions should pose
no undue hazards to participatiag or non-participéting 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
bean done in the past. As with all tunable electromagnatic 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. However, at distances of 1-1/2 and
2 miles, the power densities from the threat simulators are signi-
ficantly below the safe level of exposure (lOlnw/cmz). Consideri:
the ground radiators frequency of bperation and peak power level, uo
significant implanted pacemaker interference is expected, even at 1

listance of 1000 feet,

CuR operations of both ground-based and airborne emitters must con-

" tinue to be.cart . ly controlled to minimize interference with other

participating .uu non-participating equipments, Errors in operations in
violation of prescribed standards for ground-based emitters could potentially
produce interferences (mostly of an annoying nature) in receiving equipments
wp to 59 mil:. distance. The ranpe of potentially interferring effects

from airborne emitters could be as great as 400 miles. The airborne

emitters typically 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

be substantially the same as past and previous uses of EW equipments on

Nellis 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 Noic- and Sonic Booms

Human Environment. The moderat: expansion of COR activities under

far-term development at Nellis AFB ¢ : be expected to result in some
increase in the number of noise cor; iints received from Las Vegas
residents. Circumstances for thes: situations are expected to arise
primarily during periolds of adverse wind conditions when Nellis aircraft
must reverse their normal takeoff pattern and take off toward Las Vegas.
COR-generated noise in the Caliente region will be about the same as in
the past, The present accommodation to Nellis activities in the Caliente

region indicates tnat COR activities should receive few if any complaints

there.” Total supersonic activity will increase slightly as total activity
increases., lowever, in regions where significant supersonic activity is
already undertaken, the changes will be slight, There will likely be
changes in supersonic activities in the new airspace regions of COR North.
Wherever supersonic activity {s planned in an area wlth-llftle history

of such activity, procedures will be established to aveid populated areas
and kaown structures, As in the past, low-level subsontc fliphts may

pass over random activities on the ground such as archeological excavations,

Althouph such circum tances are rare, those noise disturbances could hiave

an adverse impact, ’ -

Natural Environrment. «w effects of sonic booms and fet noise on

wild animals is virtually u. :uited, Consequently, it s diftfcult to
state what, {f any, will bhe rov impacts due to COR activities, except
that ft {s not expected to i s, mificantly different from the influences

of current activitics, Some behavioral responses among nesting waterfowl
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with known adverse effects have beea identified with current operations.

in this regard, there is some concein that these effects acting through

the reproduétion 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 ia 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 activitie§ 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 pius induced employment due to far-term COR could be expected

. to increase populations by about 1200 in the Caliente area and 1500 in

‘Tonopah, increases which are significant fractions of the existing levels,

It is believed that these two particular communities would welcome the

increased employments and concomitant economic growth, However, these _ -

‘increases in population would cause enrolliments to exceed existing school

capacities during the far-term period by up to 15%, The expected increases
in school ehrollments will aiso causevthe school budget to increase by 25Z
above existing levels. However, it is expected that some {ncreases in
school tax rates will be necessary though difficult to predict at this
time. There are ex{sting sewage treatment problems {n both the Tonopah

and Caliente areas to which COR induced growth will add. Direct and

induced {mpacts on tue Las Vegas ‘economy are estimated to be negligible.
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1.4.5 0Other COR Impacts : :
sStudies of other potential impacts such as on Utah cities and towns

have shown small or regligible impacts.

retem as wm o P

1.4,6 Unavoidable Adverse Impacts and Mitipative Measures

Unavoidable adverse impact on existing airspace users could result
from COR airspace. That the VFR flyways will suffice to pfovtde the
same convenience that now exists along the same alignments has not yet
been demonstrated, nor can it be takan for granted that COR clearances :
will always be soupht or granted for those users who desire to traverse
the COR airspace, Consequently, adverse impacts could resuit through loss

nf convenience, ‘Yowever, adju-tments in the description of the flyways

may do much to mitigate such impacts,

COR ordnance expenditures at new target sites would incur adverse ' ?
impacts. The only t rpet sites that possibly fall into this category i
are thnse accompanying the new threat simulator sites on the North Range. ;

Ordnance expenditures on the South Range will add to the accumulations of

———— s b e

the past 30 ycars but should produce no additional impact ¢. the environ-
ment, It is feasible to consider improved methods of range policing to ‘
retrieve more spent ordnance and parts, hut the degree of mitigation is

.

dificult to estahlish,

Potential impacts on wearers of heart pacemakers who come in close
proximity to radars may be =uitigated in the futuqf due to recent efforts
- . initiated by the Food anJ Orug Administration to dc%lne and establish
standards for pacemaker sensitivitics to electromagnetic radtations.
Due to procedural matters and replarement 1{fetimes for pacemakers, this

effort could prove sufflcient in & to b years,

Concer ., expressed for the potential for unavoldahle adverse im-
pacts on impurtant species, especially if operations should affect sensitiv:

links {n ecosystems where the ultimate impact could take several more
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years to develop., Such impacts if fhey 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 unavoid-
able that the existing local school facilities in Tonopah and Caliente

area would become overtaxed unless increased capabiiities 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
particuiar operations, Consequently, the only portions of the environment
that are direct]ly 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 environ-

ments persist for decades and consequently may constitute a long-term
appropriation of those portions of the environment depending on the alterna-
tive uses that are contemplated for it, Expended live ordnance which are
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. Ncw tar-
get qiies in the North Range will involve these considerations and thus
may constitute a long-term use of the environment. Constructioﬁ or use
on remote desert lands could also have persistent effects. However, ex-
cept for roads and some other excavations, items such as concrete slabs

and structures can be removed.

The ahove considerations also serve to summarize the asseusment of
the extent to whicn COR operdations constitute an irreversible and irre-
trievable commitment of resources., Only the new target sites on the North

Range fall inta this category,
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1.5 ALTERNATIVES 70O TUHE PROPOSED ACTION ' i
COR Ls concelved as an instrument for testing and traianing alr forces i
In a way which has never been done hefore: with a realism approaching g
actual warfare, It will have the capability to p.;vtdé vitally needed ;
information, which is not now available, and improve new combat effective- §
ness as much as possible, short of the real experience, Alternatives to ;
this proposed action need to be considered in the context of the ueeds for ;
sucii o rangc, These needs grew out of the deficiencies of our existiag :
ranges to provide for more comprehensive and realistic training of our é
forces in a simulated threat environment, Familiarization with new {
weapons systems and their employment is not enough. Realistic training i
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 sophlsticated. g
Without the alrspace and ranges for integrating air crews and weapons sys-
tems in a simulated combat environment, the real capability of our air
crews and weapons effectiveness canuot be determined. As a result, i
operational testing to evaluate new weapons systems to support procurement :
decisions ls 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 forefgn ground and airborne
air defense systems, which {nzludes the air defease 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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1.5.1 One Alternative: Improve an Existingikangg

To correct thesevdeficiencies, a first consideration is the
improvement of an existing range., 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
(SAMTEC/WIR)

Armament Development Test Center (ADTC)

Air Force Flignht Test Center (AFFTC)
Aerospace Defense Weapons Center (ADWC)
Nevada Tactical Fighter Weapons Center (TFWC)

Hill/Wendover/Dugway Range Complex (H/W/D)

Examples of the new systems for which operational tests now are,
or will be, constrained to a significant degree by variocus range

limitations are--
1. Air-to-air and standoff weapons/targets

Drone/Remotely Plloted Vehicles

. AIM-9/AIM-7 Air-to-Air Missiles
° Modular Guided Glide Bombs
. Air-Launched Cruise Missiles

2, Aircraft . _»v -
L] F-15
] B-1

3, 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, their electronic warfare capabilities,
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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, electro=~
magnetic 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
Alr Porce finds it difficult to retain existing ranges,
and even more difficult to expand range lands for future
requirements, The larger problem, thern, is created hy
increased system capability in the face of shrinking
ranges. All ranges are feeling the effects of popu~
lation growth. Another current range corstraint is that
the FAA has initiated a project to withdraw all restricted
air space at and above FL180,

The problem of adeguately satisfying the test needs
of newer programs cannot be solwved by improvement of an
existing range. Accommodation of these needs can only
be handled with the development of the Continental
Operations kange.

1.5.2 Alternatives tc Test Ranges

In view of the pressure arising as a mnatural conse-
quence 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 é&o not
depend upon large water and land areas used as ranges.
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Alternatives whilch might redﬁce‘the dependence on exiétiﬁg ground
vampes are extremely limited at this time. Those avallable today, those
under deveiopment, and those under consideration Zall into two catexories:
(1) range equipment alternatives; (2) simulator alternativés. Ranze
equipment alternatives, such as frﬁngible bullets and simulated boxb scor-
ing systems, can free land space belqw the used air space for grazing, '

“or example. The simulazor alternative would be based upon an analytical

model,

There are no current alternatives that can fulfill the requirement
to simulate (to the maximum extent possible short of wartime risk of 1life)
the current situation. The conclusions are inescapable. Valid data
leading to information required by the oparations on a COR-type facility

cannot 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 af reasonable investment and very low technical risk. Further,
the existing missions of the range (training and testing) are enhanced
by the creation of a COR-fike 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 alr 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., The Nevada/Utah site 1s well located with regard to

these constraints,
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Coplete topography requirements cannot be met at any'sité:ih the-'
entlre CONUS,  llowever, by fragmenting the mission, and using several
ranges, it should be possible to train and evaluate the operational air
command units with a reasonable degree of confidence, It‘ihus appears

that Utah/Nevada area is the best available location.

1.5.4 Alternative Implementations of the Proposed COR
A studv was made cf possible alternative locations for the electronic

warfare (EW) ranges which are to be developed under COR. Expansion of an
existing EW range at Caliente was selected as one alternative site. Exist-

ing land within the restricted land areca 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 assessmunts were made of each alternative. The
North range location appears to have the least problems associated with
its development. Although both the Tule Valley and Coal Valley locations
would entail less potentlally adverse ecnlogical impacts than would the
Caliente location, substantial alteration of the surroundingz airspace
structure would he fnvolved in their uses 1f COR objectives are not to

be compromised. Furthermore, the potential {mpacts involved in COR staff-

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

1.6  OFFSETTING FACTORS AND THE CONSIDEPRATLIONS OF OTHER AGENCIES

The most significant offsetting factor that would result as an
effect of NOR development is the inrreased safety of operation that will
be made available to all pilots wishing to use COR alrspace. In addition,
greater protection is offered to the general population. This will-be
espe~ially true when COR development is completed with respect to the
air traffic control instrumentatfon COR is to {nstall to meet {ts own
needs, The continuing land restrictions of the Nellis range will continue

to aid the management of Bighorn Sheep and Wild Horses.
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interests of other agencies in the proposed COR development extend
primarily to procedures for airspace rulevmaking and land withdrawals by
the Federal Aviation Administraticn and the Bureéu of Laﬁd Management ,
respectively. Each agency will be_required fd_make decisions relative

to the COK development.

SOTE: In the detailed discussions which follow in Secs. 2 through the
set of appendices, 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. The list for this form of references is alphabetical.
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2 DESCRIPTION OF THE PROPOSED ACTION AND RELATED ENVIRONMENT

2.1 BPRIEF DESCRIPTION OF THE PROPOSED CONTINENTAL OPERATIONS RANGE (COR)

2.1.1 The COR Concept
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-
biiities that have never been operaticnally validated. In such cases, a
call for 4 rapid depioyment of the force or weapon system to a war zone
results in unacceptable and unnceded air crew losses. Figure 2.1 depicts
Alr Force experience of air combat losses during a year in Southeast Asia
and substantiates the Air VForce conclusion that chances of survivability
increase markedly as the airccews gain experience. The figure alse shows
that tairly signiticant decreascs in number of losses can be expurted after

25 to 30 combat missions,

28 g
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NUAHER OF (('38ES

0 2 64 9% 128 180 193 224 256 288 320 352
AIRCREW COMBAT HOURS

Figure 2.1. 1965 USAF Combat Lousses Versus Aircrew Combat Experience
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Present ly, the US Air Force conducts many aircraft and aircraft system

. tests at test ranges throughout the‘United States. Types of tests include

bevelopment Test and Evaluation (DT&E), OperatidﬁallTest and Evaluation
{(;1LE) and Iniiial Operational Test and Evaluation (IOT&E), tactics
development, training tests, threat validation tests, and full-scale exer-
ciseé.* 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 environ-

ments, and air crew training should benefit .commensurately if more realism

‘is present in the training environment. Testing, to be realistic, should

allow for afrcraft 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 imstrumentation to measure
the outcome and details of the particular tests without allowing the

instrumentation setup to interfere with the test.

At present, limited OTSE tests are conducted on ranges set up pri-
marily to perform DT4E. While such test facilities provide excellent in-

strumentation to relatively uncomplicated tests, physical or environmental

*
bevelopment Test and Evaluation (DTSE) is conducted to demonstrate substan-

tial 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 limi-
tations, Qggratlonxl Test_and Evaluation (OT&E) is designed to demonstrate
the system's full milntary utllity and operational effectiveness and
establishes the system's suitability with respect to reliability, maln-
tainability, logistic and training requirements, OT&E is also used to
establish re~uired modifi:ations, and optimun organization, doctrine and
tactics for the system's employment. Initial Operational Test and Eval-
vation (I1OT&E), often done in conjunction with DTSE is intended to demon-
strate 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 sdditional tests are made up of training, threat validations,
and integrated force testing., Also, full scale exercises are run wherein
operationzl unite are employed in a realistic combat environment for the

purposes of training and evaluating their pcrfornancc capabilities and
effectiveness,
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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 facters: lack of realistic
threat resulting from equipment deficier cies; Laék of raﬁge operating afeaﬁ
lack of suitable range instrumentation; electromagnetic emission limita-
tions; 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,

v e 1o
A S N U =Vt S e, A ¢ o 12 b o e

Recognition of this deficiency nas led; through a sequence of planning
activities initiated in early 1966, to the concept of a Continental Opéra-
tions Range (COR) 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 OTSE of equipment

of strike-sized forces (one to 100 aircraft) in a realistic

combat environment.

" A — - b ¢ . .

2. Provide large land and ailrspace areas where exercises could
be conducted with a minimum of constraints to train military '
air warfare elements in a realistic but simulated combat
environment, and to evaluate tactics, performance and

capabilities of those elements.

3. Provide an operational envlroﬁmcnt for selected DTGE which
cannot be accomplished at other existing ranges. - .
The concept of COR has evolved to meet requirements for inproééd
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 acquisition decisions concorning new weapon Lys-

tems on the other, :
H

—
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The development and acquisition of the COR 19’cgnceived as a long-
term phased program, both because 1nvgs£ment and opérating costs are high
and because limited experience in the creation_of such a range is avail-
able. Thus, the COR is to be a thréé-bhéﬁed developmen; and acﬁuiéition

program. The three phases are:

1, Near-term Phase:
Initial Operating Capability: 1975
Full Operating Capability: 1977

2. Mid-term Phase: Full Operating Capability: 1979
3. Far-term Phase: Full Operating Capab{lity: 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
The COR site is to provide sufficient ground, airspace, and electro-

magnetic compatibility to accomplish g variety of air-to-ground and air-
to-air operations that may include live or simulated ordnance delivery,
electronic countermeasures (ECM), and electronic counter~-countermeasures
(ECCM;. To accommodate these types of operations with a minimum of inter-
ference to civilian activities and envirormental problems, a large remcte
and relatively sequestered area within the Continental United States is
desirable, preferably one which includes established facilit{es in which

some electronic warfare testing and live ordnance firings are going on at

the present time,

In supportinﬁ operations “a the broad mission areas of the various
Air Force combat and support commands, the COR faEtlit& uﬁut also provide
the capability to perform operational tests, training, and evaluations:
in the context of the Air Force prime missions: close air support, inter-
diction, air superiority, and airlift. These missions involve air combat
maneuvering, drones and remotely piloted vehicles, electronic jamming,
combat search and rescue, electronic countermeasures, navigation,

2-4

O

RE—.

N e i




reconn: iusance, command and control, airlift, and air-to-air or air-to-

pround operations including simulated or live ordnance firings.

In the conduct of these operations the participiting forces will
be subdivided into three groups: blue for friendly forces, red for eneﬁy
forces, and white for umpire and évaituation fcrceg. The rclas of each of
these forces is to be controlled so that combat realism is maintaiuned
insofar as information available to any force is concerned. Each of the
red and blue forces is to simulate its real-life counterpart to the greatest
degree possible, considering operational status of the hardware utiltzed,

tactics employed, and the doctrines observed,

In providing a test range capable of accommodating the desired
misstions, certain reqi.rements on the availability of laed and airgpace
are desired. A careful study was made cf these requirements and the capa-
bility to meet them efther through establishment of new test areas or
impravement and expansion of existing test ranges., It was concluded that
improvement and expansion of the Nellis Test Range in southern Nevada,
along with eventual integrated and cooperative operatloni of the Air
Force and Army at Hill Air Force Range, Dugway Proving Crounds, and Wendover
Afr Force Range {all in northwestern Utah), and the Navy at Fallon, Nevada
would provide the most feasible opportunity to neeé}éhe COR requirements,
Figure 1.1 depicts this general region for the proposed COK.

2.1.3 Proposed COR Developmant -

The ttme-phiaed agoroach to COR provides for planntn; and acquiring
improved OT&B and training capability within certain budget constraints by
making use of existing resources to the extent pussible, The near-tern
phase will concentrate on improvements to and integration of the existing
ranges and range facilfties in the Nellis area. Primsry emphasis will be
placed on {nstrumentation for the Calfente and North Range with secondary
emphasis on South Range. The near-term development esteblish«us the COR
command and control center (COR Central) at Nellis AFB. In late 1975, an
initial capability to perform integrated tests would be limfted to Nellis
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AFB ranges and would include the capability for integrated flight-sized

operations in air-to-air maneuvering, elécttoni; warfare, and:air—toQ
ground operations. By 1977, the near-term éapabili;y would be'éoﬁpletéd
4ith 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. Thus,
the plans for the mid- and far-term COR are quite general. Improvémeqt
of the capability to perform integrated defense suppression and air-to-
ground OTSE 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. Also during mid-term, a high-speed temotely.piloted>
vehicle (RPV) track linking Nellis and H/W/D {s to be developed. To better
serve joint sérvices testing, it is expected that the Navy's Fallon Test

range activities will be integrated with the far-term COR operationms.

2.2 PREVIOUS AND EXISTING TEST RANGE USES IN THE COR AREA -

The COR region is nominally bounded by the region encompassing Fal-
lon, Hill, anvaellis'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 hasis for understanding

the changes in range facilities and activities proposed under COK,

2.2,]1 Nellis Air Force Base and Test Range

2.2.1.1 History and Previous Uses

On January 25, 1941, Las Vegas Mayor Joha 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 Alr Corps,

2-6

. e p———

e v—

o s e+

s




e

' biﬂquﬁr-‘u"‘~'-“\v.

Mission of the new school was defined as “the training of aerial gunmers

to a degree of proficiency that will qualify them for combat duty."

Originally known as the Las Vegas Army Air Corps Gunnery 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 avail-
able it $1 per acre; strategic location was excellent, being well inland;
rocky hills approximately twenty miles from the base afforded natural
backdrop for cannon and machine gun firing; dry lake beds were available

for emergency landing.

From this humble beginning, Las Ve¢: Army Air Field grew rapidly
until, in 1942, the first B-17s arrived giving gunnery students their
first chance to train in the gun turrec cf an actual combat plane and
providing aircraft to train co-pilots .. ground and transition school.
During the height of World War II, 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 Cunnery
School. An finactivation order closed the base on July 31, 1945, but a
new order put the field on standby status until January 31, 1947, when
it was tnactivated.

The base was reactivated in 1949 aa the Las Vegas Air Force luc;
and became a pilot training wing., With the advent of the Korean War, the
mission of Nellis changed from an advanced oingle-oﬁ;inc school to the
training of jet fighter pilots for the Far East Air Forca.

The base is named in honor of First Lisutenant William Harrell Nellis,

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 vhen he died.
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deliis Area II (Lake Mead Base). Nellis Air Force Base Area II is

an integral part of Nellis AFB, located at the northeast edge of the main
base. In Septeuber, 1969, 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, vehicles, main-
tenance equipment, an.i can support itself for extended periods of time in
the field. 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, fraveling teams to support worldwide

requirements, and make technical assistance visits.

Indian Springs Aif quce Auxiliary Field. LIndian Springs Air Force
auxiliary Field is situated at the southern edge of the Nellis Bomb{ng
and Gunnery Rangg, 45 miles northwest of Nellis on Highway 95.

Indian Springs airfield was founded in the early 1940s 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 th;n three million acres of bombing and gunnéry ranges.
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specifically, the 57th Combat Support Squadron is charged with
maintainiﬁg and supporting the range, providing air opefational support
for various types of aircraft staging from the field, and providing
support for personnel from other Department of Defense agencles as

required,

Nevada Test Site (AEC). The Nevada Test Site is an Atomic Energy

Commission installation that is part of the Nellis/AEC range complex. The
selection of this test range followed on a decisfon in December 1950 to
establish a cbntin;ntal 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, reascnable acceseibility
and favorable geology, Of all the factors, public safety was considered
most important, With due consideration given the known information about
falloﬁt, 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 detonatfons. Subsequently,
tie areca 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
Hdercury, Nevada, approximately 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

programs,

The test site covers approximately 1,350 sqiare miles of land area.
It includes the Yucca and Frenchman dry leke basins, Pahute and Ranier
‘h:5as, and the lormer Camp Desert Rock area which was used by the Sixth
sres dn the 19508 to houéc troops particfipating in atmospherlc tests at

tie test site,
Yucca Flat, a valley roughly 10 milus wide by 20 miles long, snd

Pahute Mesa, a rugged 7500-foot-high area of 166 square miles at the

northwest corner of the site, are the main underground test areas.
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Frenchman Flat is the first dry lake basin rorth of the hills beyond
Mercury. 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 military

effects tests,

2.2.1.2 Existing Nellis AFB and Range Activities

The mission of Nellis AFB is twofold. It is the home of the 474th
Tactical Fighter Wing (TFW), a comﬁat—ready unit which flies the F-111.
It is also the home of the Tactical Fighter Weapons Center (TFWC) of the
Tactical Air Command, During the Korean éonflict, Nellis AFB served as

a center for training 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 systéms). Based on these con-
tinuing evaluations, the TFWC {s 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 1s;gésponsib1e for trainirg fighter pilots as experts
in their particular weafdhs system. This is not a pilot training activity
as it is commonly understood., Only a handful of pllots from each tactical
.fighter unit in the Air Force go through this course at Nellis to prepare
them as instructors in a given fighter wﬁ?pons system. The TFWC is also
responsible for assisting in the definition of future tactical fighter

weapon systems requirements,
Nellis 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 larger than the state of Connecticut.
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Even with significant changes in Air Force tactical fighter forces,
the TFWC mission will likely remain as essential as it is today. The
develcpucut of fighter doctrine and emnloyment 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. f;r example the development of an improved bombing technique
for the F-4 aircraft will be pursued whether there are manv or few wings

of these afrcraft.

The 57th Fighter Weapons Wing is the action unit for the tactical
Fighter Weapons Center at Nellis, To accomplish this wmisslon, the 57th
wing [lies el1 of the Air Force's current front-line fighter aircraft:
F-105, F-4, F-111 and A-7, as weii 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 mssion 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-4 and P-105, and techniques
in the delivery of both optical- and laser-guided bombs.

The 57th has five flying units: the 64th:-5$th, 66th, &l4th, and
422nd Fighter Weapons Squadrons. The 65th, 66th and 414th squadrons per-
form training roles for the school's mission. The 422nd Fighter Weapons
Squadron flies operational tests and evaluations of tactical fighter
weapons systems, munitions, and support squipment. The 64th FWS, an
“aggressor" squadron, i{s employed in training fighter pilots throughout
the Tactical Air Command in counter-air tactics,
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The oaly non-flying courses taught by the weapons school are the
Electronic Warfare Penetration Aids Instructor Course and the Tactical

Fighter Doctrine and Tactics Course.

The 57th Tactical Electronic Harfare_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. The 474th TFW moved from Cannon-AFB
to Nellis in January 1968. It is the first fully equipped F-1ll wing in
the Air Force, Its mission is to be combat ready and capable of deployment

anywhere iu the world to destroy enemy forces and facilities,

The Nellis test range complements the Nellis AFB in achieving the
missions assigned the Tactical 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 Alr 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 fnvolved in

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

Additional Nellis activity. 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. 2.2) and generally referred to as the
Caliente range. Because this land area is not restricted, the Caliente

range is used only for electronic warfare activities snd no live or&nance
is expended there,

The complement of aircraft presently stationed at Nellis AFB under

the command of the Tactical Fighter Weapons Center (TFWC) and the 474th
Tactical Fighter Wing ara:
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37 F-4 (including all alternative configurationsi
6% F-111A ‘

15 F-105

12 A-7

18 T-38

Other minor aircraft

fn fulfilling their designated test missions these aircraft generate
approximately 33,275 sorties 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 indicated in the table, the majority of sorties are performed as train-
ing 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 co which 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
misstion invclving (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 patiol aircraft, each student completés 13 air combat maneuvering
missions (combat air patrol force) and two air-to-ground missions (strike
force). In addition, each student independently completes 11 alr-to-ground

missions, four air-to-air gunnery missions, three low-level navigation

TABLE 2.1

EXISTING NELLLS RANGE AIR ACTIVITY

(Sorties per Year)

OT&E 2,800
USAF Training 24,100
USN Training 5,000
Exercises 1;175
DT&E and IOT&E 200
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missions and two missions 1n-91ﬁulated nucliear Hiapons deilveries.

Thus

the total number of missions per student is 35, Each type of mission

makes use of different range facilities,

In general, missions involving electronic warfare or SAM, supp-.ssion

take place on the Caliente Range, Simulated enemy defenses (radars,

etc.),

are deployed at the Caliente Electronlic Warfare (EW) Ranne in the vicinity

of the towns of Calicnte dnd Papaca (In an arca detined by o cirete
20 n mi radlus, see Fig. 2.3). The range §s used tar the prrposes o
clectronjc warfare training and is used whenever electronic warlare

tics are a part of a prescribed mission.

In the case of the integrated mission (depicted in Fig. 2.3),

ol
|

tae-

the

strike force aircraft may carry electronic counter measures (ECM) designed

to degrade enemy radars as an aid in penetrating enemy air defenses.
SAM suppression mission, also performed as part of the integrated wi

utilizes specifically designed penetration tactics that are directed

The

ssion,

against the SAM defenses, The SAM suppression mission s coordinated to

just precede the arrival of the strike force so that the strike force

can proceed, with the additional ald of its FECM, through the SAM defenses

to its prescribed targets, The combat alr patrol force of the integrated

mission force is directed to accompany the strike force and defend it

against enemy air attack. Consequently, in the conduct of the integrated

missfon the comhat atr patrol force is generally engaged in mock air-to-

alr combat by an attacking enemy force, The combat air patrol alrcraft

normally fly at subsonic speeds to conserve fuel; when attacked they

accelerate, with afterburner opefhiton, and in the course of the air

com-

bat will most likely achieve supersonic speeds and reasonably high maneuver

levels (up to 6.5g)., Alr combat maneuvers tvake 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

mtssion 1s the delivery of simulated or inert ordnance by the strike

force

aircraft to their designated targets; this activity comprises the air-to-
ground mission of the integrated mission. Filgure 2.3.shows & typical

2-1%
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route flown in the course of an integrated mission which requires an
0f this

The integrated

clapsed time of 40 to 55 minutes between takeoff and landing.
period, 15 to 20 minutes are spent within the Nellis range.
force mission, including the attacking enemy force, may consist of as

mary 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, involving flights near the towns
of Panaca and Caliente, are not allowed to carry live, externally stored
ordnance; consequently missions with requirements 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. However, R-4806,

generally referred to as the south ranpe, is the center of air-to-ground

activity,

Afr-to-alr combat missions without discharge of either live or
inert ordnance may take place in either the restricted airspaces, R~4806
and X-4807, or in the special use airspace in Caliente ranges 1, 2, and
3. Afr-to-air gunnery practice with live and inert ordnance may take
place in e.ther R-4806 or R-4807, However, the south range (R-4806) has
a prepared Dart* tow range for air-to-air gunnery practice as well as

specific ranses for designated air-to-ground miss{les,

The three low=level navigation missions are designed to train the
student in flving a low-level combat profile. Low level routes as pub-
lished in the "FLIP Planning Document” are designated hy code numher

Dart is the name given to an aerial gunnery target that is towed at some
safe distance behind a piloted alreratt,

2-117
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and used for these missions. Routes typically used by the 57th FWV 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. 2.4, Along
these routes the aircr: ft are flown at altitudes below 1500 feet above
ground level., Most of (he low-level routes pass over unrestricted landé
and flight operations are limited to subsonic speeds. Each low-level

route tefminates in a restricted airspace where tne continuation of the
aircraft's operation need not necessarily be constrained in speed and
altitude, respecting of course the restricted airspace constraints. Also,
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 tavget,

A portion of the south range is prepared for missions in simulated
nuclear weapons deliveries. A typical delivery, utilizing practice bombi,
will use a high speed (subsonic at approximately 500 knots), 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 NELLIS

(As Designated in DoD FLIP Planning Document)
474 TFW Routes 57 FWW Koutes
Las Vepas 340 Las Vepas 124
Blythe V 336 Las Vegas 142
Cedar City 339
Las Vegas 331
Elko ’ 351
Elko 356
Elko - 357
Salt Lake 502

0B 10A (RBS)
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tn the performance of these missions, Nellls range operating proce-
dures require that certain rules and precautions be observed, especially
in unrestricted airspaces such as the Caliente ranges 1, 2, and 3. No
air activity at speeds greater than Mach 0.85 (approximately 560G knuts,
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 allowed below 5000 feet above ground
level. 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 regulatioms. Except for designated low-level
routes (see Fig. 2.4) all flights in unrestricted airspace are constrained
te 2ltitudes equal to or grearer rhan 1500 feet above ground level. Air-
craft speeds at altitudes between 1500 and 5000 feer 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 arvas over the Caliente ranges 1, 2, and 3
are allowed for use as a Supersonic training area. Also, there is a high-
altitude supersonic corridor desighated for use over the Caliente ranges.
Within the restricted land areas, sites for range facilities and targets
have been chosen such that range ground and air activities do not impinge
on wildlife or natural features of 1interest (e.g., Desert BRighorn

bheep).

uf the total 33,275 sorties generated yearly on the Nellis ranpe,
264,100 are aswociated with Afr ?orce training missions, 5000 with Navy
traininyg missions and the remainder of 4,175 sorties distributed over
exercises and various DT&E, OTSL, I0TGE, and tactics development missions,
In general, this remaining group of missfons will encompass a varlety of
unique test activities but it {5 expected that their general characteristics
can well be described within the repertoire of missions described above
for training acﬁivicles. The relative frequency of the various missions

comprising the FWIC has been used as a guide in allocating the yearly
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total of sorties to specific missions conducted at ipecified test areas
of the Nellis range. The estimated relative frequenciés as percent of
total sorties are presented in Table 2.3 for each cosbination 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 liave 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 asmumnition. 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 arz shown in Fig, 2.5.

TABLE 2.3

ESTIMATED RELATIVE FREQUENCY OF RANGE USE BY MISSION AND
RANGE ARFA (PERCENT)

47 Electronic Warfare at Caliente and air-to-ground at South

Range (integrated mission)

47 SA4 suppression at Callente

237 Alr-to-ground at South Range plus North Range

272 Ar-to-air mock combat cver Caliente 1, 2, or 3 or North
Range )

6% Afr-to-alr gunnery at South Range

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

67% Low~level training on designated routcs

4% Simulated nuciear weapons delivery at Soutk Range

247 SAM suppression and other air-to=ground st South Range

. A LN
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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 somewhatr more
than the North range. 1t is to be noted that although the South range '
general boundary fs within the Desert Game Refuge (dashed lines i 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:is agreement essencially'constrains
Air Force activities in the South ra-.ge to the dry lake beds and the immedi-
ate low lying lands surrounding the:. Figure 2.6 shows in more detail how
air-to-ground gunnery targets are located in the dry lake regfon known as
Indian 3prings Valley. For the i:ost part the t#rgets are usually located
within the corfines of dry lake beds to minimize the effects on the
environment and to provide clear unobstructed views for range safety. The
same target sites are used over extended periods of time and are seldon
changed. Similar circumstances prevail for the Nurth 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 20mm 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
ylelds typically about 100 ..ns per year, most of which is accounted for
in the récovery ot pract1Cv'unmbs which remain relatively intact after
fmpact. 20mm ammunltfon {. .fi:charged during air-tc-air gunnery

excrcises and so is scatterc! quite widely.
Tiils general character vl ordnance expenditure has prevailed on the

Nellis range for the past 30 years with variations from year-to-year ia

the amounts expended in accordance with national defense needs.
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TABLE 2.4

ODRDNANCE EXPENDITURES AT NELLIS RANCE
(6-month period)

Type Ordnance

BOMBS

BDU-33, practice
Mk-106, practice
Mk-82 low-drag, inert
Mk~-82 low-drag, live
Mk-82 hi-drag, inert
Mk-82 hi-drag, live
M-117, inert

BDU~12, practice
BDU~27, napalm., inert
BDU-27, napalm, live
BDU-8, practice
Chu-58, cluster, live
B-57, inert

B-51, inert

SUU-51. laser-puided, live

MIGSILES

Mk-1 Mod A (Walleye), live
Mk-2 Mod O (Walleye), live
AGM-45 (Shrike), inert
ACM-65 (Maverick), live

ROCKETS, FLARES AND OTHER

2.75 in rocket, white phosphorus

2,75 in rocket, inert

Hk~24 and R-119 flares, white phosphorus
20mm ammunition, tr.cer and incendlary
20mm ammunition, ali other

No. of Rounds

13,027
5,500
291
313
191
167
377

15

7

121

23

90
3
2
4

187
1,595
1,437

31,710
88,784
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2.2.2 HLL1/Wendover/Dugway (HWD) Range Complex

This test range complex compfises five special use airspace areas
and two airfields: Hill AFB in thgbﬁiciniyy of Salt Lake City, and Michael
Army Air Field located on the Dugway Proving thhﬁds.' Of'thé five special
use airspaces, two~~R~6407 and R—640i-—over1ay the Dugway range, R-6406
is the Wendover range, R-6404 is the Hili Air Force Range, and R—660§ is

a special use area. The H/W/D ranges are used cooperatively by both the

Air Force and Army. Figure 2.7 is a map of this range complex showing the

erxtent 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, service engineering tests of corventional muaitions,
and testing of aircraft for malfunction investigation and product improve-

ment. Ogden ALC has service engineering responsibility for the F-4, F-~101,

and Minuteman Missfles.

Actual start of construction of Hill Air Force Range was 13 May 1963,
To be operated at that time by Ugden Air Materlel Area's (00AMA) 2705th
Airmunitions Wing, the remotely located range of over 350,000 acres would
be used to conduct alrmunitiung, explostve, missile, rocket motor and re~.
lated tests. The assoclated restricted atrspace R-6404 comprises approxi-

mately 800,000 acree, o

Afhe air and ground space were under control of O0AMA's Commander,
The range was avajlable for use by all Air Force commands and Deparfment
of Defense agencies when cleared and scheduled through the Weapons Range
Control function of O0AMA's Base organization. Range capabilities for all
users were: air-to-air ground gunnery; low- and high~altfiude skip and
toss bombing; precisfon visual and radar bombing; air-to-surfac: missile

firing; surface-to-surface missile firing; ground testing of znecial-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 hegan. Storage facilities for excess
LGM-30 Minuteman missiles wera also under construction. The Range was
used for the storage, environmental testing and destruct testing of large
rbcket motors: Minutiman, Mace, Bomuic, eic., and for aerial flight

testing of conventional airmuaitions.

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. By the end of FY 1969, Phase I testing had
begun, ¥-100 aircraft had been received and some equipment was made

available.

The Range {s unique within AFLC and a valuable asset to Ogden ALC.
The potential uses of it are varied and challenging. The expanse of its
uninhabited, remote, yet accessible 350,000 acres is adaptable to almost

all sparce-missile-explusive purposes.,

Many types of tests are a;compllshed at tle Ranve. On 21 Novemher
1968 the 10Uth test firing of a Minuteman Missile Motor occurred. n
1 July 1967 the "Big Papa"vTest was initiated to deteraine the Aminimum. - -
.distance between singlé stacks of Class SE;en explosives (125,000 to 509,000
poundsbnet weight of high explosives) to prevent essentially simultaaeous
detonation and minimize later propegation; determine the optimum barricade
geometry and materials for use in munitions storage barricades construc-
tion; obtain data which could be used to verify the criteris used to
establish the five~cell-module concept.

2-28
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Matador and Mace missiles have been flown fiom‘kolloman Afr Fgrce

Base, New Mexico, to tie Wendover Complex for operatjonal tests without

warheads, ¢
¢

On 9 March 1971 the Air Force announced the establishment of the
1550th Aircrew Training and Testing Wing at Hill Air Porce Base. This
is an advanced helicopter combat crew training activity. It will be the
only Air Force helicopter training school and will train crews for Air
Force activities. Firing of ordnance will be conducted on the Hill Air %
Force Rauge while refueling and para-drop operations will be conducted

on the larger areas of Wendover/Dugway ranges.

2.2.2.2 Hill/Wendover/Dugway Existing Activity
R-6404, Hill Air Force Raage Activities, Activities or thi. est

range are undertaken in four main categories: (1) air munitions testing,
(2) combat crew trafning, (3} depot ‘light testing, and (4) helicopter g

training.

Under air munitions testing, all types of tests are run to develop

safety and survefllance criteria for the storage, burning, or detohation )
of large solid propellants and high explosive components, Tests are run ‘
to establish shelf lives, serviceability, and characteristics for handling,
shipping, and storage of propellants and high explosive components,

Preproduction lot testling 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 gtatic tests of large solid propellant -

rocket motors to determine environmental sensitivities and the effects of
.aging. Also, sgreements are made with private wissile ccné}actors ta‘use

the range for reject and destruction tests. The range is alsc the respon-

sible facility for the salvage and destruction of outdated and unusable

Air‘rorce munitions., [In general, tests necessary tc 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, Cannor, and Mountain Home

Air Force Bases. Training involves use of routes designed to parallel

typical light attack missions and include weapons drops. Routes are p!anned
for nuclear weapon final delivery tactics. Extremely low~1e§e1 flying
across a portion of the restricted area prior to reaching targets provides
recessary realism of training. Aircraft used to conduct this training

are the F-111, A-7, and F-4.

Under Depot Flight Testing, the Maintenance Directorate, Ogden ALC,
uves area R-6404 in conjunction with the Montello Special Operating Area
for a flight test area for aircraft which are modified, repaired and over-
hauled at this depot. Aircraft in the process of Inspection and Repair
are disassembled, modified, inspected qud teassémbled. Experimental
flight testing is done in conjunction with the modiffcarion 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

© . e At — o . r

of the depot repair and modification lines. Special Use Area R-6404 is
useed for the flight test function in conjunction with other hazardous acti- i
vities. This 1is 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 rustricted area. Hazardous operations

inciude:

' Armament mcdification tests requiring atr-to-ground firing

° Airborne testing of autcmatic fire control systems while the
aircraft is under full instrument control and may not dis-
criminate non-participating aircraft

PY Afrcraft pitch control system calibrations that fnvolve high-
speed turns and potential stall conditions

e  Supersonic flight test in general which tend to stress the

capabillty to maintain visual flight safety precautions

-1 : | BEST AVAILABLE COPY ;




Helicopter training requires use of the Hi{ll Air Force Range for
air-to-ground gunnery, air-to-ground rocketry from UH-1, H-3, and H-33
aircraft. Munitions to be expended per year in helicopter training are
3,600,000 rounds of 7.62mm, 117,000 rounds 40mm HEI grenades, 8,000 rounds
of 2,75 rockets, and 4,200 flares. In addition to gunnery and rocketry
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, Iowa, and
Colorade Air National Guard uvnits while holding summer encampments at Hill
Air Force Base. On 18 October 1969, the National Guard Bureau informed

all units of the Air National Guard west of the Mississippi to comsider

using Wendover Air Force Auxiliary Field and the Wendover Range (R-6406 A&B)
for their summer 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 conjunction with its assigned misstion of developing and
testing of weapons. A survey conductedygy the Army indicates that this
is the only area in the United States where they can perform their devylop-
ment missjons. The boundaries of R-6402 and R-6407 (Deseret Test Center)
are {nsuf!! :ient to contain the magnitude of their operations and use of
%4409 and «-4496 is necessary for ihfety and security purpose;. 'Test{hg
conducted by the Army includes the use of high angle trajectory weapons
including rockets, low-level flights of afrcraft, target Jrops. and low-
tevel bombing. Units of TAC, SAC, and USN utilize R-6404 for hlgﬁ- and
lua-altitude level bomhing, including photo flash., These unita fly F-105,
B-52, F-4, A-4, A-7, and F-111 aircraft.

2-31
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Duggay/Wendovef 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 specialvuse aitspﬁce to prevent cdnflicts with other
traffic not participating in the nission. Alr Force Systems Command ((AFSC)
conducts drone/RPV DITSE on these ranges.

Hill/Wendover Ordnance Usage. A variety of ordnance is expended on

the Hill range during test operations. Currently the greatest petcgntage
of munitions dropped on Hill Range consists of 750—pbund-class dispensers
with 600 to 700 baseball-size high-explosive (HE) bomblets. Bomblets vary
in means of functioning from iapagt to exotic random delays or controls.
Bomblets may penetrate to depths of 18 inches depending upon terrain, soil
moisture, and release altitude. §‘=’lar to cluster munitions are aircraft
dispensed bomblets which may include high explosive items 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 fiares, either for smoke or illumination,
general purpose bombs ranging in weight from 100 to 3000'§Ounds each,
2.75-inch rockets with wnite phosphorus or high éxplosive warheads and
ampunitions ranging in size from 5,56mm to 40mm. The range is also used
to dispose of second and third stage large, lélid propellant motors by
detonation. Unserviceable mmitions are disposed of either by detonation
or burning in the same area used for solid-motor disposal,

2.2.3 Fallon Naval Air Station (NAS) ' S

2.2.3.1 History '

NaS Fallon began as the Naval Auxiliary Air Station, Fallon, tn 1942
vhen, with sites at Minden, Tonopah, Lovelock, and Winnemucca, Nevada,
it was designated by the United States Army for the purpose of {nland
defense during World War 11, NAS Fallon attalned the wtatus of an als
statlon on Januwary L, 1972, . .
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The Army Engineers began work in June 1942, constructing three
runvays, 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. 1Its 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-establighed.

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 Congress 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 mess hall, dispensary, and bache-

lor officers’ quarters. This was also the year the statfon acquired its
malor tenant, the 858th Radar Group of the United States Alr Force.

In September 1958, the Southern Pacific Pipeline to NAS Pallon from
the San Francisco Bay Area was completed, and the first shipment of jet

fuel was deljvered. During the same year the airfield was named Van Voorhis

Fleld, honoring l.ieutenant Commander Bruce Avery Van Voorhis, s native of
Fallon and Medal of Honor recipient who lont his life {n action in the

South Pacific.
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During 1959 the runway was extended to 14,000 feet, making it the
longest runway in the Navy. 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';dded. The‘jear 1968
saw the addition of a new administration building and chapel. Recently
an indoor swimming pool and a Chief Petty Officers' Club have been com-
pleted. An ambitious housing program is aléo presently under comstruction,
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 (pri-
marily) 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 ménages
and maintains four primary range areas most easily designated in terms of
their restricted airspaces, R-4803, R-4804, R-4810, R-4812, and one com-
pobsed of R-4813 and R-4802. Controlled land areas under these airspaces
comprise about 65,000 acres (101 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 artillgry pleces 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 napalam. Also air-to-air gunnery tests
with towed targets are conducted on the range.

Range facilities include thrae main control buildings (one esach at
R-4B03, R-4804, and R-4810) with uoooctitad-poucr generators, a radar, a
maintenance van, & mobile land target tank maintensnce building and several
spotting towers.
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2.3 PROPOSED COR DEVELOPMENT

As we have previously noted, COR development is to take place in
three sequential time phases, nominally referred to as ngat-te;m‘
(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 pians for: new

and additional facilities, personnel, airspace adjustments, and likely
levels of test activities,

2,3,1 Proposed COR Facilities

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 déploylng them in a more realistic defense network which will
include the normally expected complement of communication linké that an

air defense complex would require. Other improved range measurements are

to he attained by equipping participating aircraft with & basic instrumenta-

tion pod which will be capable of instantaneously providing an afrcraft's
status, position, and attitude to COR Central. This necessitates the
fnstallation of instrumentation data links. Such improvements will take
place throughout the three phases of COR development, but certain essen-
tial features will be programmed for near-tcri.

2,3.1. 1 Electronlciwarfare Réuge Areas

During near-term, the Caliente EW range 1s to be improved by
incressing the 15 existing sites to 30 accurately surveyed sites as
deployment locations for threat hardwvare. Each site will consist simply

of a surveyed monument, & flat surface of perhaps an scre (not necessarily
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graded), with a road access. One site will be chosen as the center of

the simulated threat complex and will have prepared space to accommodate
$-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
simylator sites at the Caliente Electronic Warfare (EW) range; also shown
are proposed site locations at the North Range (R-4809 and R-4807) and the

backbone system of communicatinns 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
Panaca, Two more sites are-just slightly more than two miles from

Pioche.

Threat hardware simulator equipment will be land transportable,
mounted f{n vans the size of a conventional semi-truck trailer. In the
beginning of near-term, there will be approximately 19 pieces of equip-
meat, During typical test routines they will be moved from one site to
another from time-to-time. (Not all 19 pieces of equipment will be used
in every test.) Communications within the simulated defense complex (e.g.,
between two occupied sites) is.proposed to utilize sicrowave links, tele-
phone lines, or radio; 150 such lines of coununiéitlon will be required.

Personnel facilities and equipment at site locations are to be
trailer or other temporary facilities, Water supply ta working crews
will be hauled. Similarly, human waste will be accommodated through a
system vl portavie tuvilets with scheduled pickups and hauling to a central
disposal site. Each range area will be equipped with some snow removal
equipment. to clear site access roads in the winter. Each site will use
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commercial power to the extent it is readily available; otheruise portable
power generation equipment will be used to provide heating, cooling, and
equipment pcwer. Each threat hardware van will probably have associated
mobile motor-generator sets to provide prime or standby power.

f The buildup of the North Range as an Electronic Warfare range during
near-term is intended to provide the capability to conduct integrated SAM
supprecssfon and EW testing with the use of live or inert ordnance, something
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

similators 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 ninc cites are proposed frr development and

use on the North kange during near term and these sre 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 Nellis AFB. Pigure 2.9
also shous the communications links with repeaters located atop local
high points with uninterrupted line-of-sight paths between them. The
repesater statfons 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, Heltcopters'-ay be used as well,

As more threat simylator hardware is procured through mfd- and far-
term, the emphasis will be on building the North Range into & full EW
range; the Caliente range will probably continua to operate with the
level of development as completed during near temm,

2.3.1.2 COR Instrumentation

In accord with COR objectives to Immediately lmprave the quality of
operational tests and evalustionn, a uignificant portton of COR expenditures
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are programmed for range instrumentation. This instrumentation is desigred
to slgnificantly improve the scoring and evaluation of air-to-air and air-

to-ground missions as well as electronic warfare tests.

For the Caliente and North Ranges, instrumentatién will -include a
Time-Space-Position-Information (TSPI) system which will obtain informa-
tion on each aircraft's position velocity, acceleration and attitude.

This data is linked via microwave to COR Central for real-time displays and
recording. Furthermore the data from the aircraft instrumentation system
will be combined with a tracking instrumentation subsystem and several
computer systems to enable COR to éccurately monitor and manage flight
activities and to perform "electronic" scoring of mission events. When

the total scoring system demonstrates sufficient accuracy, the need fui

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 air-
to-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
fcee two-sided encounters wherein the electronics scoring system deter~

mines the ocutcome.

The Nellis Range's capability for conducting air-to-air and air-to-
ground tests is to be enhanced by addition of instrumentation to permit
electronic scoring of events. Instrumentation will include podition,

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.
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~ The integration of range instrumentation Aid measurenment systems

with COR Central will also require a significant amount of peripheral
control equipment plus systems engineering effort to develop the ne-
cessary computer software,
2.3.1.3 COR Central Facllities

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
evaluate results from operatiﬁnal and training tests as well as to
exercise control to include air traffic control and coordination of
all range operations. As such, the COR Central facility will be the

nerve center of COR. It will provide capability for positive command

‘and control over the entire test evaluation eaviroamment and offensive

and defensive forces (i.e., blue and red forces), COR Cenftal sust
Also posses the capability to reconstruct Loy events after a mission
has been completed.

A new building is proposed to be constructed at Nellis AFB to
house COR Central. Additional personnel will be required at Nellis
AFB to help operate COR Central and expansion and i{mprovement of some
of the of the Ncllis facilities will be required to accommodate these
personnel, Table 2,5 lists the major construction works required at
Nellis for the proposed neur-terms expanston. -

The Hill/Wendover/Dugway complex is to be further developed in
the mid-term to include a separate integrated cosmunications systen.
This system fs to be linked to the CCR communications systes through
Caliente, Also sume near-term base improvements are proposed at Hill

Afr Porce Base; the major {tems asre noted in Table 2.6.

The COR communications system will also Le linked and intarfaced

with FAA atr traffic control personnel and equipment, These links will

bs established to provide voice snd dats communications for COR air
2-41
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TABLE 2.5
NELLIS AFB‘COR CONSTRUCTION
Cost
Item Quantity (S thousands)

Addition to Apron o 18,222 sqbyd 566
Helicopte? Padc 6,667 sq yd 226
Range Centrzl Control 52,000 sq f¢ 3461
Range Central Control Addition 24,450 sq ft 1700
Mainténance Dock 24,980 sq ft 816
Range Support Maint, Fac (ISAFAF) 14,600 sq ft 567
Dining Hall Amn (ISATAT) . 3,302 sq 1t 350
Interim COR Head,uarters 6,579 sq ft 275
Comm Elect Maintenance Fac 4,000 270
Range Utility Suppo;t (ISAFAF) 205

TABLE 2.6

‘HILL AFB COR CONSTRUCTION
Cost

Item Quantity
Pad, Arm & Disarm 3,250 8q yd
Squadron Operations 5,800 sq ft
Small Atrcraft Maintenance 13,750 aq ft

2-42
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trarfic control and electromagnetic interference control fram possible
effects on commercial aircraft radars, FAA radars and communications
systems, and navigation systems, Tihe 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 Mountain, Francis Pealk,

and Cedar City,

Other COR non-participating entities to be linked to COR Central
to promote cooperatinn in scheduling and minimizing communications inter-

ferences are the AEC Nevada Test Site and the AEC Tonopah.

2.3.1.4 COR Operational Safety

The proposed COK has been designatéd as a Major Test Facility by rhne
department of Defense (BND), and under DOD Directive 3200.11 the COR ringe !
commander will be required to provide for a variety of range services
which include ground and flight safety, range survelllance, aad range
clearance. Consequently, a significant activity to be undertaken as part
of COR {mplementation is the development of a comprehensive safety progran,
This program will basically address system safety for the design aad X ‘
cperation of the ranpe support equipment and range safety for operatfonal
use of the range facilities, System safety requirements are strinpent
ariei Afr Frrce policy da carcfully jresciibed by regulattions AFR 127-13,
AlK-127-8 and M1L-Std-882. An essential part of the ranpe safety program
{9 the drafting of A range safety manual that defines for range users'
the requirements that must he met to obtafn range safety approval for
operations on the Ringe, The manual will detall the reguirements for
hazards analysis that arc essent{al In demonstrating to the Range Safety
Vffcer that a test can bhe run without undue risk to all parties. Range
safety . nafderations will extend to the requirements for safety to the
life, health, and propertv of heth participating and non-participating per-
sonnel, Range safety analyses will addreas all potential tazards including
but not limited to handiing of propellants, fuels snd munitions, use of

electrical systems, electromagnetic emanatfons, noise an! overpressure.

2-4)




C g

amaw, o

'end of each fiscal year. In fiscal year 1975 a significant fraction of
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2.3.2 Proposed COR Staffing _
Manpower requirements for COR operations have been estimated and are

preéented in Table 2,7. The :ablé‘shbéé‘:he-proposed man—lev%l at the

COR personnel will be provided by transferring Air Force personnel
‘already stationed at the Nellis Rénge complex to COR (noted by the
numbers in parentheses in Table 2.7). The greatest buildub is planned
ior the support of the Tactical Electronics Warfare Training Squadron
fTEWTS) group. of the existing 250 persomnnel now supporting this kind of
resting, 200 are at Nellls AFB and 50 are running the éaliente Range.

At full'development of COR, it is expected that personnel assigned to the

Joaopah (North Range). However, TEWTS buildup will occur most rapidly
ar Caliente and Tenopah in the near term. The overall net addition of
rersonnel due to CAR will reach approximately 700 by the year 1379; the

»taifing level should be nearly constant thereafter. -

Tue mix of personnel in categories of militarv, in-service civilian,

an3 contract labor which i5 used to accomplish range operations and main-
‘en e will be detérmiped using a building block approach. This means ' ‘
that all military personnz! requirements will be tdentiffied first, then
tnoservice clviiian requirements (with fuli cognizance being taken of
apntopriace Armed tervices Procurement Regulations), and finally contract
saotr services, Military manning will be specifically justified on a
pisition-hy-position basks. “ilftary manalng will not be based on its

sl relative to in-service civilian or contract labor cost; division

Telueen in-sepvice (!vilfan and contract labor will de based on guidelines
f:ébf~15); the mist economical services will be selected.

‘it iy expected that persornel lucated ta the Caliente and Tonopah
arexw wiil seex nousing wishin the local communities. Indian-Sprlngs
rermonnel will protably be accowrcdated locally or within the Las Vegas

wtropclitan area as will the Lellis AFS personnel.
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TABLE 2.7

PROPOSED COR STAFF

Croup and Facility

Where Stationed 1975" 1976 1977 1978 1979

COR Group, Nellis 106 123 123 123 123
' (30)

ladian Springs 178 185 200 211 215

Gunnery Range (150)

Tactical Electronic
Warfare Training

squadron

Nellis (-~200) 200 200 241 256

Caliente ‘ (--50) 100 200 240 256

Tonopah. 58 100 193 241 255
OLAA

(Kirtland AFE,

sew Mexico) 1 2 2 2 - 2
l)[..."h:i

(Hill AFB) . 1 4 4 4 4
LAS

(Tonopah) 1 1) 10 11 U]

TOTALS 590 724 952 1771 1121

[

“umbers in parentheses represent existing Alr Force personnel now stationed
At e Nellis raape wio are planned to be transterred to COR,
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2.3.3 The €rR Airspace
The pruposed 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. Houever,.the pfoposed COR airspace
refers to only the lower half of this triangle. No 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 areé_covered by the COR airspace proposal.

The proposed COR airspace embodies three individual actions. These

1. Realignment of the internal boundaries of the extant group '
of restricted areas to the North of Nellis AFB, and

rédesignating three of the vastricted areas to be joint use.

2. tstablishment of a new and i.terim restricted area currently

referred to as R-42XY,

3. Publication of an FAA Spectal Rule under Part 93 of the
Federal Aviation aegulatibns. designating two Special (se
Aveas, both requiring ar. ATC clearance for entrance and

transit, except a- provided for by unregulated VFR flyvavs.

etails of the COK Airspace proposal are presented in Appendix G,

hrcever a surmarv of the impnrtant {ssues is presented below, -

Z.3.3.1 Types of Alrspace Mentioned in COR Proporal

The FAA I8 In charge (1 all aiispace in the 1S, By the FAA Act of
199K the FAN Mdminfstrator Is empowered to grant what is in etfect a
cienae tooany alrspace user Wi can show need for a speclal uxe of alr;plce.
D b thereby establishen a4 volume of special use afrgpace, in which
eilier thie AN or the milltary mav control the afr traffic. The COR pro-
piral reters to several tvpes of special une alrspace, each of which (s

lencribed Lo},
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Restricted Areas. The fundamental requirement for the establishment
of a restricted area is an FAA "iindinglof ha;atd;“ ‘léstricted areas are
established by FAA rule making and are :ﬁns statutdty in nature. Restricted
areas may be continuous or they nay.opera:e 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. In order for the lower altitude
limit to be at ground level, the user must own or control the land beneath

the restricted area.

where unique situations demand peculiar solutfon to airspace problem,

th? FAA has authority to establish a specfal 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 which are procedural in
nature and are in lieu of actfons which would exclude selected types of
speration-as.in the case with a Kestricted Area. In the COR proposal,

the unique requirement is “procedural traffic msnagement for safet;."

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.

YFR Flyway . Although not specisl use airspace, flyways deserve
ment ion here since they form an integral part of the COR, and because
"Flywav” has a specific meaning. Flyways are navigation corridors which
are based on reasonadble pilotage routes. This means that a Flyway does
not require radin communications/navigation or radar coverage. Flyways
typically conetist of uncontrolled alrnpicc. In the case of COR they are
proposed to be & statute miles wide and altitude limited at 12,500 fest
above mean wes level. No COR flight oparations will texe place within the
tiywvay airspaces, -
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2.3.3.2 Realignment of R4807, R4808, and R4809

Figure 2.11 {llustrates the proposed realigned restricted areas shown

as dotted lines. The full lines indicate the existing boundaries. In
addition to realigning R-4807, R-4808, and R-4809, tuo'significant changes

are proposed:

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

2. R-4809 will be redesignated as joint use. Two users are
contemplated, the AEC and the US Air Force. This action
will formalize an interagency agreement entered fato in
1969 by the AEC and the US Alr Force. In addition, R-4806
and R-4807 will be redesignated joint use. The designation
of R-4B0B will remain unchanged.

2.3.3.2 Establishment of a New Interim Restricted Area

Figure 2.12 1llustrates where the new restrlcteé area, R4BXX, is
proposed, and how it dovetails into the outer boundsries of the existing
restricted areas. It should be noted that while the existing restricted
areas extend from ground up to unlimited altitudes. R-48XX extends from
207 feet above ground level to FL-180. 1t is anticipated that the Alr
Force will propose that K-4BXX be revoked and the airspace encompassed
therein be subject to the lesser constraints of COR East. This will
occur as soon as communicatfons capability and'radar surveftlance vwill
wermit, The proposed COR program will provldc'such a capability in late
near or early mid-term, 2 to- ) years after {nfitiation of COR. -

2.3.3.3 Part 93 Special Use Alrspace

Two special use airspace sreas are proposed uader FAR Part 91.
(OR North and COP Esst are alsv depicted fn Fig. 2.12. Lt should be
stressed that rhese areas are not restricted--rather access to them is
vmtrolled by requiring an ATC clearance to enter and transit them. This

Jearance will be obtained from or denfed by the controlling agency. At

the beginning of COR, the controlling agency will be an FAA ARTCC.
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Preliminary COR plans call for the implementation of the COR Central
(CORC), the operational nerve cénte; of COR. When CORC is fully operational,
it will be capable of providing ATC sérVices. 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 Aic¢ 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. None~
theless, 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
PRESENT AND ESTIMATED COR UTILEZATION (SORTIES PER YEAR)

Mid-Term Far-Term
Present Near-
(Nﬁ‘l"l'i‘s) (NeiiisTfﬂ y (Nellis and  (Nellls, R/W/b,
y H/W/D) and Fallon)
OTéE/Tactics 2,800 3,930 5,285 6,440
USAF Training 24,100 25,100 26,100 27,100
s A% “h Rk *
USN Training 4,500 4,500 4,500 29,466
Exercises 1,175 2,350 2,350 5,700
DTS&E/IOTSE 200 150 2,400 2,400
Totals 32,775 36,630 40,635 71,106

——

*
Includes 24,466 Navy sorttes, representative of present utilizations of
Fallon by the Navy,

i
lse of Nellis by Navy,
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The greatest expansion occurs in the categories 6f OTSE and Tactics
Development, Exercises, DTAE, and IOT&E. Presently, Ailr 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 Nellis range).
Far-term utilization shows 29,466 Navy training sorties per year, of which
5,000 are part of Nellis range activity. The remaining 24,466 Navy sorties,
performed at Fallon, 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 expansiorn of existing Fallon activity under the

auspices of COR,

2.3.4.1 Nellis Range Utilization

Of the 33,275 total annual sorties presently conducted, all but

5,000 are generated by Nellis AFB (including Indian Springs). Consequently,

ft {s estimated that Nellis AFB presently averages 100 sorties per day

throughout the year. Since there are approximately 150 total aircraft

assigned to the various commands at Nellis, a maximum of about 125 gorties
"per day can be generated at Nellis AFB, allowing for some alrcraft to be

down for the maintenance or repair,

For the near-term, Nellls AFB activity can be estimated by subtracting
the 5,000 USN sorties from the total. Thus, 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 afrcraft to support this activity. When Fallon softies
are included in the tutal to reprc;ent Nellis Range activity the percen-

tage increase {s only 122,

For the far-tcerm, COR total utilization includes approximately 2,400
sorties due to the integration of Hill/Wendover/Dugway operations. Thus,
the total for only Nellls AFS activity is expected to reach 19,260 or an

facreane of 40 percent over exicting levels of activity, The Nelliw AFB

2-33

S

RSN

e by i oo

¢ et ¢ chs e




s

ot A e o Yo s A AT B 1 B A € 8 W S i © b Ravsiigr

average daily sortic rate will probably {ncrease to 140 with a cencomi-
tant increase in Nellis assigned aircraft. Again by accounting for the
Fallon use of the Nellis Range (5000 sorties) the far-term increase in

Nellis 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 of test and
range location for near-term and far-term cases and these estimated utili-
zat‘on rates are prasented in Tables 2.9 and 2.10. The tables show the
levels of activity in sdrtjc% per year at each of the range areas—-
taliente, North, South, H/W/D, and Fzllon. In addition, this activity
is further divided into categories by test missions of: Electronic Warfare
(EW1, SAM suppression, air combat maneuvering, (ACHM--"mock duels"), air-
to-alr gunnery (A-A), close air support (CAS), and air-to-ground (A-G).

This divisfon by missions is important since each mission type has different
potential for ‘mpacting the environment, Electronic warfare and SAM
suppression involve potential electromagnetic interferences and low-altitude
flight activity: afr combat maneuvering and air-to-air gunnery {nvolve
supersonic ligit activity with some of the gunnery involving live

ordnance discharges; and close afr support and alr-to-ground missions
mavelve discharges ot {nert, practice, or live ordnance és well as low-

sltitude activities,

Each of these mission activities under near- and far-term COR are
nt expected to vary much from the manner in which they nfg conducted at
present on t! " &llis range. T}aintng'fllght acti{vities are cxpeé{éd to
comt inue under COK {n the same manner as they have beea conducted at
present as part ot the Fighter Weapons Instructor course; only the benefits
ot improved test range facilitfes and {nstrumentation will be apparent,
Ttots alse expected that exinting Nellis rnnge operat ing procedures and
condtrainty will continue to be operative under COR except as they are
modifted by the new airspace designations proposed under COR. Thus, with

respect to alrcrait activity the most significant changes from present
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activities that will occur due to implementation of the proposed COR are

a slight increase in overall activity (in terms of :orties per year) during
the near-term which will increase as CCR development proceeds into the
far-term. Within the expected leve1§ of overall a:tivity there will nccur
a redistribution of activity with respect to the ~ange areas utilized.

The buildup of the North EW ranges and its eventual integration with the
Caliente EW range will cause the focui of operational test and evaluation
activity to occur over those areas. Thus, COR East and COR North will
probably experience more atr activit: than has occurred there in the past.
However, once the Caliente area deveiopment is esiantially completed in
the near-term, activity over that region is expected to remafn at a mre

or less constant level throughout the remaincer of COR development.

2.3.4.3 (R Ground Activities

Gy sund activities associated with the daily operations of COR involve
arim.rily the activities of Afr Force and Contractor personnc! manning
‘.. red force threat simulator hardware and the white force instrumentation

ani data acquisition syetems,

Tvpical use of simulator hardvare wil) require the capability for
sovement to alternartive (propeired) sftes on a frequent basis,  fhis may
“Le done 1o stau)ate the m.mvu"r'_‘"in whish an air Jetenae (orece would wtillze
mebile radare and miscile lanachers, .Uh('n 2 sfte t4 occupied, there will
bo g crew to eperate the simulator equipment . The contral stte for the
defense complex will have adi1ttonal personnet anstypned to periorm the
command and contral funett o, At earh range .m'.n; one olte Wi algo_be -
chosen a4 range tafntenas » beadquarters which will sequire o ventele
garage tor genicle repatrs, ~aatenance control vans, and some parking

tac{lities,

A tepl-al range werk uy wil]l constat of the following routinee:
Vlrut, the crew Jdtfven trom the maintenance van Lo the range {nstrumenta-
tton wite (l,e., wimulatar harduare site), an appraximate 1/2-hour drive,

The tnntrunentation fa varmed up b)) minutes prior to any atroratt arrivala

N Y
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on the range. The equipment is operated for the desired mission time
(defined by the departure from the range of the Last-mission atreraft)

and the crew then returns to the maintenance van, The raﬁge will be

by the above routines, may average between nine and ten hours. However,
from time to time weekend and nighttime activities wi{ll be required on the
test ranges. Ready access to threat simulator sites 1s necessary to
maximize the mission time on the range, Sites remote from existing roads,
and served only by graded but unimpro?ed roads will have minimum mission

availability.

2.3.4,4 Bombing and Gunnery Range Activities

Bombing and gunnery activity will take place on the North and South
range. '- auch the same manner as is presently done on those ranges.
This activity iavolves ordnance deliveries to various simulated staticnary
and moving ground targets and ordnancevusage will generally be similar in
types to presently used ordnance. The types of ordnance presently used
have élready been presented, and it is expected that the annuel amount
expended on the COR/Nellis ranges will remain in the vicinity 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

tinuing requirement for live ordnance usagé.bhenever it is deemed indis-
pensable to operational realism or essential to pilot and crew trainming.
Offsetting probable reductions in ordnance expenditures under COR is the
modest expansion f{n overall activity anticipated by the time COR is fully
developed {n the far-term. Consequently, {t {a expected that overall
vxpenditure of ordnance on the COR ranges will not deviate much ln terms
of amounts from ordnance expenditures (n the past on those ranges éro-
grammed to become a part of COR (primarily the Nellis North and South

ranges). +«n all cases of ordnance expenditure it is’very unlikely that

&=

manned for at least five days a week and the typical work day, as defined

many air-to-air and aic-to-ground misslons, However, there will be a con- -

e g




any new target sites, except those associated with threat simulator sites

en the North Range will be adopted for ordnance expenditures.

Ground activity will be associated wich the crews assigned to police
the range for salvage and expended ordnance fragments as has been done in

the past on these ranges,
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2.4  EXISTING COR AREA ENVIRONMENT

Environmental impact assessment pf the proposed COR must begin by
gaining a thorough understanding of the environment, both human and natural,
existing in the COR area. Futthermore;: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 environmerit. The human environment is further subdivided into
land use, demographic features, economic activities, Indian communities,
agricultural and stock grazing activities, mining activities, recreational
features, airspace activities, air quality, and archeological sites.
Similarly, the natural environmental descriptions are in terms of physio-
graphic and climatic features, major blotic communities, important specieé,
game animals, and migrating species. In each category the descriptions
are presented at a level of aetail commensurate with the analyses ot

probable impacts in the sections that follow later.

2.4,1 Human Environment

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 centrolled and managed by various of its agencies. Distribution of
responsibility for managing the lands depends on the principal purpose for
which the land is to be utilized or protected. Thus, the public land is
distributed among the agencies listed bel&w with the distribution of these
holdings shown in Fig. 2,13, |

Bureau of Land Management 47,360,737 acres
Forest Service 5,058,987 acres
Figh and Wildlife Service 2,927,093 acres
National Park Servide 115,880 acres
Bureau of Indfian Atfairu ‘ 7,834 acres
Department of Defense, Atomic Energy

Commission, 4,000,000 acres
Bureau of Reclamation (apprbx) 466,000 acres
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The great preponderance of lsnd is in the public domain and is
‘largely unsuitable for agricultural development because of a paucity of
water. This land is managed by the Bureau of Land Management (BLM) but
it is utilized by ranchers and stockmen for grazing cattle and sheep.
They do so under permits granted by the BLM, the permits specifying the
aumber of animals, seasons, and length of time the ranges may be used.
These lands may also be utilized for other purposes but are subj.ct to
withdrawal for mote specific and "higher" purposes; for example, for

recreation, wildlife protection, or reclamation.

The remainder of the land under public management was formerly part
of the public domain but has been withdrawn for specified purposes. The
Forest Service has jurisdiction over a large portion of the timber lands
of the State. These are within the Toiyabe and Humboldt National Forests
and are located generally acrossbthe central and northern sections of
the State. The fundamental principle of management guiding the Forest
Srrvice is multiple-use, t.e., that these forested areas should serve many
public purposes including production of timber, recreation, watershed
protection, grazing of stock, and protection of wilditfe. Only a minor

raction of land in the national forests 1s suitable for commercial pro-

ductfon of saw timher; the otner purposes are paramount.

In contrast with the BLM and Forest Service, other public land tends
to be utilized for speciffc and alngle purposes. Two of the best examples
of this are the Nellis Alr Force Base Bombing and Gunnery Range and the
vevada Test Site of the Atomic Energy Commission. Other uithdrawals for
military or defense purposes are found near Hawthorne and in the Fallon
area, The Desert National wildlife Refuge {s located {n Southern Nevada
ad jacent c¢o and overlapplng the Nellis Alr Force Bowbing and Gunnery Range.
This fnc(lity, as well as several smaller wildlife refuges throughout the

State, is managed by the Bureau of Sport Fisheries and Wildlife of the

Trusrtment nf the Intertor,

2-63




There are two very Jaryge Indfan reservationg In the western part
of the State, encompassing or adjacent to the two largest matural water

bodies in the State. These are the Pyramid Lake and Walker River Indian
Peservations,

Private land is concentrated in the urban areas of Nevada--chiefly
around Reno and Las Vegas--and in all areas where irrigation makes agri-
culture practical. In addition, these is a swath of private land across
the northern half of the State, interspersed with public domain Iand in a
checkerboard fashion, the result of land grants to the railroads in the
nineteenth century., The Southern Pacific kailroad still oms approximately
1.5 million acres, having sold uvpwards of 3.5 million acres to nther

private parties.

Although not showm, the western portion of Utah, which Is also part
of the COR area, f» very similar in land use pattern to that descrtbed
ahove for Nevada. Probably among the more significant festures of western
Utah are the Bonneville lake bed and the Hill and Wendover Air Force test
ranges that partially occupy it. There are no national forest preserves
in the portion of western ltah Included in the COR area.

Because of its arfd climate and the large fraction of the land in
government owmership, Nevada s 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 rematnder of the State has scattered small com-
munit{es and many Jarge ranches, These factors combine to provide rural

Nevada with unique qualities of solitude and quiet, -

Modification of Alr Force activitfes through the development of COR
may have impact of a variable nature on the region of Southern Nevada, the
communities located In that region, and the people who both live and visft
there. Much depends on the Intenuity, location, and character of the use
of the ground and airspace. Much also depends on the values that are
annociated with the quality of 1ife as it presently eaists fa the region.
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It is difficult to establish an accurate appraisal of the values the
residents of Southern Nevada hold and the quality of their lives as per-
ceived by them. However, we may point to some values expressed'by his-

torians and commentators on the qualiiy of life in that state.

An early writer not:dl* 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 of 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 éxplorations and

existing farming activities along the drainage bottom lands.

A mor: :ontemporary interpreter of the Nevada scene2 similarly
observed ts desert beauty and primitive qualities which seemed to give
the ave1 a measure of vastness and stillness. He observed how clear the
atm-sphere is and the cleanliness that it seems to give to the rugged
landscape. He noted, however, 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,

vVhether or not these views and sentiments prevéil throughout the
cormmunities in Southern Nevada in the region of COR iy difficult to establish.
We chould note that in the cases of Tonopah and the Caliente/Tunaca/Piache
area that there is a history of accommodation to lacal Air Force uses of
the enyironﬁent which appears to be amicahle for the most part, Conse-
quentiy concern with alterations in the existing “quality of lifc" will
deal mostly with any new areas that might hecome more integrally involved
with Air Force operations than they have been in the past. Based on the
proposed COR action, these arcas would be in COR North or under the poten-
tial flight tracks that will link Hill/Wendover/Dugway with the Nellis
Range complex. COR North is more sparesely populated than ls either the

*
Superscripted numerals cite materials in Part 1 of the References.

In some instances, citations will be hy fauthor, year}, and the cited
materials will be found in Part 2 of the References.
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fonopah or the Caliente areas, and H/W/D-to-leilijs flighr tracks can

probably avoid populated areas to a significant degree.

2.4.1.2 Economy and [remography of the COR Area

This section discusses the economic and demograplic conditions
existing in areas surrounding the proposed (uik operation. Informarion is
provided in two levels of detall. General econnmic and population data
are provided for an extensive geograph.c area surrounding Fallon, Nellis,
and H/W/D. More detailed data are provided for those areas which are
potentially mnst affected (e.g., Lincoln, Nye, and Clark Counties). This
data is provided so that the potential direct and induced economic iﬁpafts
may be compared with existing conditions to show the relative importance

of these fmpacts.

Appendix H contafns data on the sources and amounts of personal
frcome, 1a addition, the even numbered tahles in Appendix N indicate the
dominant “fndustries” throush the use of locatinn quntlen!s.* Tahle 2.11
summartzes the {mportant dats of Appendix H. Where there is more than
one industrfal sector, they are ranked in order of importance. In general,
the area Is characterized l v econnmiesn based upon government activity,
mining, farming, and tourism, lhe service sector is not shovn in the
tables for i'lark and Nye Countles., This I8 the sector which would reflect
the importance of tourism, Data from other sources indicate that tourism
fs an fmportant fndustry in both of those cnuntlee.«;.;"S

Table 2,12 summarizes the employment data which fs detafled in
Appendix I, The latest year for wiich complete yearly data are avaflable

is 1972, ’ ' To.s

3 .
Location quotients are the rcglonal ratio of "fndustrial” payrall to

total payroll divided by that nationas! ratio. "Industrial” cefrrs here
to the economic sector (e.y., mining, military) under consfderation
rather than some specific fndustry, location quotients serve to measure
the relative cuncentration or Impartance of an {ndustry in an arca.
Since location quotfents are derfved from payroll rather than employment
figures, they more accuratelv reflect the total {mpact (direct and
Indirent) of an induntry,
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TABLE 2.11

*
PRINCIPAL INDUSTRIAL SECTORS (1971)

tarson City, Nev.
Churchill County, Nev,.
bouplas County, Nev,
Elko County, Nev.

Xk

Las Vegas 5SMSA, N-v.
(Clark County)

Lincoln County, Nev.

Lvon County, Nev.
Nye Cou oy, Nev,

Ren: ¢HMSA, Nev,
“Aashoe County)

astorey County, Nev,
“hite Pine County, hev.

B-x Zlder County, Utan

fuab County, Utah

Salt Lale City & ngden SMSA, Utah
{bavls, uait Lake, & weber
Count fes)

vooele County, Utah

*
bepartment of Commerce, Bureau of Economic Analysis, Reglonal Economics

Information Systern,

State goveranment

Military, federal civilian, farming

Services, farming
Farming, mining

Military, construction

State & local government, mining,
farming

Farming
Mining, military

Services

Mining, trade, farming
Farming, siate & local government

Farming, ma.nfacturing, tederal
civilian

Mining, farming

Federal civilian

Federal civilian, mining

Lo
SMHA, Standard Metropolitan Statistical Area.

Y




Carson Uity
Churchiill
couglas
Llko

Las Vepas
Lincoln
l.yon

e

“eno

Storey

~iite Pine

.
Sevada Emp loyment
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TABLF 2.12

®
EMPLOYMENT SUMAARY (1972)

Total Wwork Unexployment
For.e Rate
10,140 11.62%

3,950 B 3%
11,38 7.
1.,74% 5.5
Al e 7.27
1,340 10,77
3,05 AT
Y 15"
76,000 5.87
(AH I
4,500 v

Necurity Department

Total

Emplovment

8,940
3,620
10, 360
1,320
130, 760
‘1 30}
2,160
h, 490
71,40
30y

4,240
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Tables 2.13 and 2.14 show populatfon, population growth patterns,

and density for the extensive area gurrounding the proposed f0R operation.

As indicated in Table 2.7, the proposed COR personnel will be pri-
marily located in three areas; Nellis/Indian Springs, Caliente, and Tonopah.
Thus we are primarily concerned with the Las Vegas SMSA (Clark Co.uty),

Caliente/Panaca/Pioche (Lincoln County) and Tonbpah (Nye Courty) areas.

Clark County's economy has two fundamental bases of strength--gov rn-
rwnt spending and recrcation. Enmgloyment in these two activities enjoyed
puenomenal growth in the 196Ns, Recreation, which now accounts directlr
tgr 25 percent of non-agricult: ral employmeat, nearly douhled in Lhat
decade., Business services employment, which includes mainly AEC-related
activities .nd .epresents approximately 5 percent of non-apricultural employ-
ment, has multiplied more than 4.7 percemt in the 1960s. In comparison,
ranuf «cturing, which accounts for 3.1 percant of Clark County's employmeot,

n-- increased by only 43 percent in this periol.3

Currently, the Federal Government and its contractors are by far the
la gest single employers in Clark County. Total employment is almost equally
split between the AEC and the t'S Afr Torce. The activities of the AEC are
concerned with two major areas--the testing of nuclear QeApnns and explo-
sives and vhe test of nuclear engines, The largest activity by far {s

weapuns and nuclear evplosives testing. These tests are of two basic types:

military weapons and the esting of nuclear devices for peaceful uses

(PVyushare Program),  Approximately 9,000 persons are employed by the AEC
and its contractors. In addition, the AEC spends from SIN to $70 willion

a year for local goonds and services.3

As of Decemher 1973, Nellls AFB, situated just north of Las
Vegas, employed 7,600 militarv personnel and 928 civilians. These 8,528
workers had a total of 15,374 dependents (spouscs and children) bringiag
the number of persons depending upon Nellis AFB to 23,902, or réughly
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TABLE 2.14
CITY POPULATION”
1960 X Change 1970
792 15.7 T o
12,525 0.9 16,395
64,405 95.3 125,787
18,422 96.6 16,216
458 17.7 539
696 (7.9) 641
51,470 41.6 12,86
16,618 45.5 24,187
1,679 7.2 T, 6
17,039 6.5 27,857
11;728 19.4 14,007
8,112 5. 8 18,416
16,806 26,2 21,206
70,197 (1.0) 69,478
9,239 55.4 14,356
189,454 .2 175,885
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H percent of the 295,000 total population of Clark County. A payroll of

approximately $83 million was spent locally for purchased transportation,

utilities, maintenance, and services.

Concern has been expressed over being heavily dependent on just two
rmajor export industries--particularly since gambling and weapons testing
are so heavily influenced by governmental action. The future of govern-
nent activities fn Southern Nevada is a key factor to be considered in

vvaluating 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 1.4
percent and a high nf 7.2 percent, The relatively high unemplovment rate
is understandablé because of the cyclical nature of the employment pattern,

especially in some of the service sectors,

The service sector accounts for approximately 39 percent of all wage
and salary employmei.t in Clark County. It includes the important employ-
ment grops, hotels and amusements, and husincss services which includes
cmployment at the AEC test site. This category has grown at an average
antual growth rate of 10 percent; this is one of the tastest growing
majnr sectors of the Scuthern Nevada econnmy.3

Tonopah s an example of a town which owes jts beginning t; the minlag
industry., The first discovery of silver in Tonopah occurred fn 1900 and
it triggered a bonanza that stimulated mining in the West for a decade
and awoke Nevada from hard times and declining population. By autumn 1902
the town had 3,000 {nhabftants. It became the hub of railroad service for
the reglon,.aind became the seat of county government., By 1907 Tonopah had
become a modern mining town of more than 20,000 {nhabitants and possessed
"five banks, modern hotels, , . . , cafes, opera house, school, lavish

gambling palaces, electric and water companies, and an array of other

businesses housed in fine stone edifaces [sl{c], a few reaching four and
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five storfes.” Tonopah became the outfitting point for prespectors and

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

Tonopah reached its peak in 1910-1914 and continued to have many
good years unti] the Depression. Its four principal companies continued
operation until World War II. In 1947 the local railroad was abandoned.
As one observer put it, "Tonopah as a historic spot has been immortalized--

and justly so. Virginia City had put Nevada on the map; Tonopa: rept it
6 . .

there,"

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
lLas Vegas in the south, it continued as a service center for the nearby
ranching and agricultural interests. During World War II the military

services constructed an airbase nearby for purposes of tactical instruc-

tion. Tonopah also becane a headquarters for tourists visiting the mountain

deserls.7

The 1970 census found Tonopah with a pnpulntinn of 1,716, almost a
third of the total population of Nye County. ‘There are six motels and one ' ‘
hotel having a total of 400 rooms; a 40-bed hospital, seven churcles, cne
hank, one weekly newspaper, and radio-TV service from Las Vegas. There
are two schools, one elementary and one secondary. Bus, truck and plane
service are all availahle. There is the usual assortment of services;

service stations, restaurants, bars and bowling alleys,

Tonopah has continued to benefit as well as to suffer from activi-
ties of the federal goverument. The Central Nevada Atomic Test Site of
the Atomic ﬁnergy Commission is located nearby as is the Sandia Test Range.
The 866th Radar Squadron of the US Alr Force was stationed there until 1969
but was transferred to Las Vegas, The cémblned 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 {mportance in Nevada. With rising prices for minerals and therefore
renewed interest in exploration and development, it may well be that
Tonopah could experience a new mining boom. But the -onsequences are
unlikely to $e 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 1s extremely vulnerable to the changes in the activities and
spending policies of the federal-government. Ninety percent of Nye County
is owned by the federal government, Of that total, 58 percent {s managed
hv the Bureau of Land Management, 15 percent by the Forest Service and
24 percent by "others," largely the Department of Defense.

The dominant industry of liye County is government, but the leading
employer in the County is the service {ndustry, accounting for ?8 percent
of the employment. A good portion of the service industry directly supports
AEC activities, however. Government follows with 20 percent and minfng {is
third with 14 percent., Tourism presumably will figure very strongly in
Tonopah's future., A community center has been constructed holding 400
persons and will serve as a convention center for the many state organiza-

tions that like Tonopah because of its central location.

Another area that is likely to be 1mp§cted by COR operations is

) the Caliente, Pioche, Panaca area north and east of Nellls Alr Force Base
in Lincoln County. The three towns together number nearly 2100 of

the county’s 2,557 total population aceordlng to the 1970 census. The

largest i{s Caliente with a population of 916,
The industry of the area consists primarily of mining, agriculture,

chiefly livestock raising, and tourism, Ploche enjoyed boom and bust
perfods from ite beginnings in about 1868, After the ratlroad was

M X
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extended to the town in 1907, it became *...an attractive camp with seve-

ral substantial business houses, water system, school, bank and the Pioche

Rt““.'r"‘ . (4

in recent years it has been an outstanding producer of lead and zinc.
rrom 1937 to 1956 the mines prospered but then declined in 1958. Since
the mid-1960's there has been increased mining activity again., A recent
repo -t in The Nevadana indicates that several big companies are interested
in reopening the mines and that work has begun again in nearby communities.
“ore important than mining at the present time is tourism. "High timbered
tourtry, fresh cool air, clean uncluttered land and nearhy lakes bring more
yold these days than buried ore. Wide awake leaders of the community are

setting on these factnrs to hit pav dirt. Both tourists and permanent

citizens are needed."

It seems clear that those planning for Pioche's future are emphasizing
tourism as a4 major factor in the economic future of the area. Included in
its plans are a series of reservoirs. The area already experiences signi-
ticant increases in its summer population from tourists and it may be
erpected 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 Lincoln Co;ntyi; Ninety-nine percent of the landbls in
public ownership and almost all of that is owned by the federal government.
The Bureau of Land lanagement manages 82 percent of the public land.
sovernment accounts tor 38 percent of the employment fn the county while
trade and services account for only 13 percent and 5 percent, respectlvelf.

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

It seems clear that those planning for Plache’s future are empha-

slzing {tg role an a frontler town--restoring the so-called "“illic=~ ~allar
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Courthouse" with federal assistance, restoring the 1880°'s look to the bufld-
ings from the Depression vintage that they now diasplay. They contemplate
recopening the afrgtrip and adding a lodge, building a rodeo grownds, and

developing a park, golf course and facility for travel traflers.

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., In 1970 there were 21 hotel and 12 motel rooms,

three churches, a bank, a weekly newspaper, an elementary school, weekly
rail freight service, and an airport, It is small, fsolated, and perhaps
unexciting, but it has otl.er qualities worth retaining: friendliness,
and toleration of privacy. 'So it is a valid fear that some of thene
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

status, a4 status that Ploche has fought vigorously to avold."8

Lincoln County is undoubtedly concerned about its econom{c well-
The
conty ha~ been designated a redevelopmont area by the Department of

being vince it has the lowest median family fncome in the state.
Commerce's rconomic Development Adminfistratfon., The county is therefore

qualified to r2ceive grants and low interest loans from EDA.

Calientc is a somewhat larger town and provides some services mot
avallable i{n Pioche. There {s a 27-bed hospital, 3 churches, an elementary
school, a newspaper (the Caliente Herald) nnd.a.municlpnl park, swimming
pool, library, youth center, There are (or were in 1970) 27 hotel and
I8 motel rooms. For banking services, residents of Cal{ente miust go to
fioch.:, For ﬁlgh school, students of both Pioche and Caliente must 8o

to Psnaca,

Panaco was, and presumably rematins todsy, a quiet Mormon town
founded by Mormon coloniwts tn the 1860's. Its only church s Mormon.

One of 1t3 chief economic pursuits 1s agriculture. 1t has only one
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motel with four rooms (in 1970) but it had a high school and a library.

Yhe emphasis reimains on families and "stable, ﬁndest,'comfortahle homes."

A R P e wtam o ne

2.4.1.3 Indioy Communities
There are three principal tribes in the State of Kevada: Washoe,

Paiute, and Shoshene.

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 barfkectmaker, Dat-So-La-lee, The Washoe tribal grounds extended

into California and some of the tribe still lives there.

The Palutes are a large tribe extending into many western states.
They are excellent craftsmen. In the past, they lived from the land, :
enjoving fishing from their manv 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 the future along with .

their Jellow 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 memhers
of th,lnter;Trlbal Council of Nevada, or are eligible for membership.

' The Inter-Tribal Council is made up of the tribal chairmen of each group

and its delegates.

The resident population I8 small because many live off the reserva-
tions, The total Indian population in Nevada is 6,68l. The residents and

members per reservation are listed in Table 2.15.
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TABLE 2.15

INDIAN RESERVATION LANDS AND POPULATIONS

RESERVATION

Total Resident

Tribe Acres Members Population
DUCK VALLEY

Shoshene 290,419 1,200 817
DUCKWATEK

Shoshone 3,785 150 63
FALLON

Paiute-Shoshone 5,480 1,200 127
GOSHUTE

Shoshone 110,332 200 109
FORT McDERMITT

Pafute-Shoshone 34,650 500 353
MOAPA

Pafute 1,174 350 73
PYRAMID LAKE

Paiute 475,086 90C 399
SUMMIT LAKE

Pafute 10,506 50 1
SOUTH FORK . -

Shoshone 18,000 102 102
WALKER RIVER

Pafute 319,547 1,000 375
YOMBA

Shoshone 4,682 100 61
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_ The Indian reservations are rich in natural resources and recreation
potential. any large undeveloped mineral deposits are located on reserva-
tion lands, and include nickel, copper, iron, silver, golﬁ, same oil, and
common varieties ol gravel, sand, and limestone, Other resources include
livestock and agricultu}al production, Recreational facilities and poten-
tial include Pyramid lLake, 30 miles north of Reno, which has goad fishing,
water skiing, boating, camping, and hiking areas; Walker Lake (Walker

River Reservation), 100 miles from Reno, has good fishing and boating;
Fallon Reservation, which is near some of the best duck and goose

hunting in the state; Duck Valley Reservation, which has Sheép's Creek

teservoir and Wildhorse Dam, two very good fishing areas; and Goshute, which

nas great potential as a game ranch, if stocked and expanded. All the

reservatibns have wide open spaces for horseback riding and hiking.
Although some of the reservations enjoy developed industrial TITRS

fe.p,, at Fallon and Pyraawid Lake), the currcal unemployment rate is high.

ihe Indian people want Lo remain in their homes, but as of now there are

Tew johs aviddbable to them, Tl h«unrnﬂ.l tndian commitiog to the COPfelli,

ranpe are the Yombo, Dockwaler and Hoapia Rewervations, all relbatively wmal)

G,

24004 Agricultural Activities
Agricultural activities are limited to a few specific arwas where

water is available tar irrigation, In and near the vicinity of CoRfiellis,

there are only o handiul ol agricultural areas, as listed in Table 2,16

and shown In Fig, 2.14.

2.9, ., Domestin and Feral Livestock Grazing

linrses and Hurroe. Feral livestock consisting of horses and burros
have escaped the close domestic management of man and now graze freely
throupghiout much of rhe (OF Area and may persist scattered throighour the
wvestern United Staces generally. These animals are still escaping fnto
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
historfed of {solation and interbreeding, and those that are essentially

domest{c but free grazing,
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TABLE 2.16

AGRICULTURAL AREAS IN OR NEAR COR, WITH THEIR APPROKIMATE
SIZE AND PRINCIPAL CROPS

H
v e peva d

Approximate
Agricultural ARea Principal Crops Acreage
Pahrump Valley Cotton, Alfalfa 10,000
Pahranagat Valley Alfalfa 8,000
lLower Meadow Valley Wash Alfalfa 800
(several locations)
Sunuyside Alfalfa, Small Grains 200
Panaca-Caliente Alfalfa, Small Crains 12,0065
Las Vegas Valley Alfalfa, Sorghum, Raw
Crops, Dairy ROSUIR
Manr s VYalley Alfalfa, Sorghum, Raw
Crops, Dairy 3,064
Virgin Valley Alfalfa, Small Crains,
Dairy 2,400
Beaver lLam Area Alfalfa 300)
Enterprise Area Alfalta, Small Grains,
Potatoes 18,000
[solated Ranges
darm Springs
“win Springs Ranch
Armaposa Valley .
Ash Meadows 1,500
USAEC Fxperimental Ranch
Stone fabin Valley
TOTAL 88,180
2-80
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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 concem
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, so much so

that recent legislation has been passed to protect them.

Presently there are an estimated 17,000 wild horses and 190 burroes
in wevada, while Utah supports only 500-600 wild horses and five turros.
istributions of animals within COR are shown in Fig. 2.15. Abaut 200-250
(40 to 5 percent) of the wild horses in Utah and all of the burros (tandy
area) are included en ranges that may be covered by proposed operations trom
H/W/D ta efther the Caliente EW Range or Tule Valley EW Ranpe arca. The
orincipsl regions where the wild horses are found are the: Confusfon Range
Jith about 100, Crystal Peak area with about 30, Conger Range with 5-10,
House Range with about 100, and Northern Hamblin Valley with 5-10,

There are approximately 2,776 wild horﬁea and 123 burros in and near
the COR/%ellis area as shown (n Fig. 2,15. Sincc management hag not been
tntense, there is little known about their biology or apac; requiremeh?s{
Ihese animals have historically been i{n and near the Las Vegas Bombing and
funnery Pange, some being aesociated with the Bureau of Land Management -
(B1.M) lnnds; Wild Horse Range (now included in th: vicinity of North
Range) has a fair ponpulation where they have had a history of exposure to

Alr Force activities,
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Livestock. Ranées in the Great Basin are used as winter rangen, . ;
summer ranges, and sometimes as cont{nuous use ranges, depeading on the
management ¢yscem. Ranching is carried on thrroughout the Great Baiin and
consists primarily of seasonal grazing fcr cow-cal/ operarlons. In the
southern portion of the COR Area .nuch of the grazing is year-round where
the lands are administered by the Bureau of Land Management. Range is
leased on the basis ot one Animal Unit Month (AUM) per designated acreage.
Figure 2.16 shows the distribution c¢f AUMs permitted within designated
maragement unitg, For instance, in N2 and Esmeralda counties on Sectisn 15
(Taylor Grazir : Act) lands, the AUM is established at one per 52 acres,
a~2 grazing is year-round. (urrently these areas sup.art 4,429 .attle
under permit and harvest about 34,113 AlMs of forage., The AlM is expressed
as the forage required by one 1,900-pound cow 2nd her call, or a !,000-pound
“teer or bulllfor one month, It is generally assumed that the forag -
consumed in en AUM fs approiimately 9)0 pounds of air dry forage. However,
{ryrage consumption rétes taroughout COR and vicinitv are probably lower,
9tsally not exceeding 700.pounds and often as low as 500-,00 pounds ol

arge consvmed per month,

dther lands 1o Clark ¢ ounty are managed under an rphemeral Range
tlassification categnry wherr ranchers apply for forage when it becomes

avarlable; and grazing occurs anytime during che vear, Approximately

5,000 cattle and sheep harveat 135,000 AlMs {n the eight grazing units--
«hooleston, Pahrump, Sandstane, Searchlipht, Moapa, Taquop, Key West--

Virgin Mountain and ¢old Katte Units

Other parts of the las Vegas BLM Grazing Didtrict 4 e adminiatered
with grazing rights carefull - adjud{cateu hased upon forape requiremeots,
<1ter avatlahility, and base property, . Approximately 7,447 cattle grarze
75,845 Al'Ms on the Sandaprings, Pahranagat, Delamar, Punaca, Clover, and
Eare Springs Unfe, One addftfernal unit, Tole, has 6,’54 cattle and sheep
harvesting 32,271 AUMs., Mowuntain allotments arc grazed ‘n the summer only,

ond desert valley «llctments year-round,
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Adjudicated grazing units {n the Ely Grazing District of BLM in
the northeast cormmer 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.

Grazing units in the Battle Mountain Grazing district of the BLY in
the northern part of COR and vicinity include San Antonio, Ralston, Fish
l.ake, Stone Cabin, Morey, Hat Creek, Reverille, Sand Springs, Blue Eagle,
and YNyala. A total of 11,520 cattle are permitted in this area along with
9,500 sheep; the latter are all found within the Sand Springs Unit of the
Battle %ountain BLM district,

Sophisticated management programs are being developed by the BIM
to include additional fencing, water development, and specific turn-on, -
turn-off dates for rest-rotation grazing and other grazing management systems.
lormally, 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. In
¥-4409 and proposed R-4807C, southwest of Kawitch Peak, AEC recently
counted 121 trespass cattle. Iln the southern end of Kawitch Valley in
proposed R-4807A and R-48078, 508 cattle were count=d in trespass
[Brechbill, 1973]),

Trespass cattle grazing has been and continues to be a problem in
management of the Air Force test ranges. The Air Force in cooperation with
the Bureau of Land Management (BLM) and the AEC has attempted several
alternative solutions to this problem but as yet it remains unresolved.

Livestock in Utah within potentfal corridor areas are generally
present during winter months from November 1 to April 30. They are not

1-RK
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generally scattered but are found in scattered clumps. 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 consider-
ably annually. The Gold Hill Area contains less than 5,000 sheep and a

few hundred cows. The Confusion Range has about 5,000 sheep'and 450
cattle. The Buckskin Range-Crystal Peak Area supports about 2,777 sheep
and 175 cattle. The Conger Range suppoerts about 15,500 sheep and 160
cattle. The House-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 Carrison area support cattle all year round, but the

numbers are not available.

Mining Activities (Fig., 2.17). Mining activities in the COR arca

are extremely varied, based on the type of ore and the size of the opera-
tion, the latter being reflected by numbers of men employed. Also, there
are a number of "free la.ce" prospectors found in many areas «f the COR
area, but their activities are difficult to assess since most prospect

on g part-time basis in the local vicinity of their homes. More important
are the explorations in the COR area for minerals, gas, and oil. There seem
to be about 200 active firms exploring at the present time, and many oil

and gas leases have been requested from the Bureau of Land Manapement 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 ES are limited to those

underlying potential H/W/L {1light corridors near the Utah-Nevada border.

Much of the mining activity in regions around Caliente and Tule
Valley ceased around 1965 with the withdrawal of government funding, and
few mines remain today (USCS, 1969), The total personnel involved numbers
fewer than Sb. Scores of registered mining claims exist in this area,

but no attempt is made to indicate all of them.
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"with potential of rcopening are mentioned below. Perhaps the most

Those currently in operation and some of the more significant mines

important is the Spor Mountain Area in Juab County. This mine, along with
a less impareans ming Lzor Co¥4 HI11, in Tonele Commty, cnntains one of

the world's largest known deposits of beryllium [USGS, 1969].

Activities large enough to be considered significant operations are:
(1) Gold Hill-Clifton Area at the northern end of the Deep Creek Range.
Mining and potential mining activiﬁies include vermiculite, tungsten, gold,
silver, éopper, lead and arsenic. There are presently five to fifteen men
employed; (2) Ibapah-Callac Area in the Central part of the Deep Creek
Range. The Probert mine in this area produces Mercury. About ten men
are emploved in the general.Callao area. (3) Spor Mountain-Thomas Range

Area where the world's largest beryllium deposit is located along with

édeposits of fluorspar and uranium. There are presently about 15 men

emploved. (4) Garrick Mine~Fish Springs Range. Mining in this area has i
recently been suspended, but the primary mineral was barite. (5) House

Range-lotch Peak Area produced primarily tungsten, but it is presently ‘
inoperative. (6) The San Francisco Mountains Area mine is presently inac- '

tive, but recently produced pold and thorfum.

Mining activities in Nevada currently include 114 operations
emp loying about 4,409 men [Springer, 1972], most of which are in the
COR/Nellis area as shown inFig, 2.17. There are approximately 16 opera-

tiong in and around COR in southern Nevada, employing about 310 men.-

Throughout the total COR area mining activities produce gold, silver, copper,

tungsten, mercury, lead, zinc, iron ore, gypsum, diatomoceous earth,

stlica sand, limestone, opals, barite, turquoise, pozzolan, perlite, gravel,

silicon ore, magnesite, velcanic cinder, fluorspar, dollmite. caicined

lime, and raw clay. Ilithium 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
tOR/H4e1Llls range produce gypsum, silica sand, limestone, silver, gold,
puzznlan, tungsten, perlite, gravel, diatomaceous earth, volcanic cinder,
fluorspar, lead, and zinc. Most of these mines are located soutn 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 Basin where they usually provide substantial economic bene-
fits to the community and state. These activities include hunting for
big game, small game and waterfowl, sport fishing, water skiing, camping,
swimming, snow skiing, hiking, mountain climbing, rock hounding, outdoor
photography, and generally enjoying the out-of-doors. Because of the
generally arid environment and possibly a larger number of possible acti-

vities, much of the outdoor recreation is centered around water sources,

—

most of which are fllustrated in Fig. 2.18 and listed below.

1, Stillwater Mational Wildlife Refuge
2. Ruby Lakes National Wildlife Refuge 1
3. Carson Lake Waterfow]l Hunting Area

4. Cave Lake Recreation Area ’ ‘
S. Railroad Valley Wildlife Maragement Area

6. Kirch Wildlife Management Area

7. Eagle Valley Dam

H. Beaver Dam State Park

9. Key P'ittman Wildlife Manzgement Area

i0.  Ppahranagat National Wildlife Refuge -
11. Overton Wildlife Management Area )

12. Lake Mead National Recreation Area

13, Cathedral Gorge State Park

14, Valley of Fire State Park

15. Kershsw Ryan Statc 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 these areas are presently recelving increased recreational use, as
measured py visluor days, hinter days, overnight visitors, etc. As popu-
lations increase and vrban environments become denser, the vse will
continue to grow., Tahle 2,17 presents the 1971 usages of selected areas in

the COR/Nellis region,

TABLE 2.1)

STATE RECREATION AREAS (1971)

(Source: Nevada Department of Conservation and Natural Resnurces)

llsers Fees H
¢lark f
Valley of Fire 154,088 $3,046
Lincoln ‘
Beaver Dam 5,911 451
Cathedral Gorge 53,354 1,749
Eagle Va)ley 76,842 3,218
Kershaw-Ryan 16,246 1,961
Nye
. Berline-Tchthyosaur 7,256 - - 446 -

In addition to the developed recreational sites, vast areas of open
land are used continuously or seasonally by rock hounds, photographers,
camperz and hunters. This use i{s 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 Csliente EW Range
fncludes s 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 alrspace pfoposal.

The airspace environment is described in twc subsections:

® Airspace Structure, relating airways, navigation aids,

restrictions to navigation ard Air Traffic Control (ATC)

operations.

. ir 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 tri;ngle. The

apex is located at McCarran International Airport in Las Vegas, Nevada, while
the base of the triangle links Tonopah and Milford (about 35 n mi north of
Cedar City, Utah). Figure 2.19 illustrates this area and the airspace
structure Qithin it. This area is a subset of the proposed COR area, The
proposed COR airspace applies only to this subset, and it is thus appro-

priate to describe this airspace only.

The airspace structure consists of alrways or air routes, ATC proce-
dures, and certain special use airspace. The airways, known as Victor
airways, V-alrways, or low-alt{tude airways, are formed by and defined as
radials extending from very-high~frequency omni~directional ranges (VORs).
VORs are electronic radio aids to navigation. Airways or segments of airways
generally link two VORs in a straight line. Not Infrequently, however, an
airway segment may consist of a radial from each of ;wo VORs, which meet
at an intersection, Victor airways have width, and generally extend 4 n mi
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 a8 the area covered by the pro-
prsed 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 enon o
*
at least clear the highest peak within the airway.

The Victor airway structure extends up to 18,000 feet (abovz; MSL. -
Above this level, the high altitude structure, jet (or J) routes are
established. All airspace above 18,000 feet MSL is under positfve control.

-J-routes have no specific width. Above 18,000 feet MSL, all altimeters

are referenced to a standard barometric setting (29.92 inches of mercury),
and altitudes are referred to as Flight Levels (FL). Thus 24,000
tect 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, V-105 extends
irom Las Vegas VOR to Hidden Hills Intersection where it joins V-135 and
continues to Lida Intersection about 30 n mi south of Tonopah VOR. From

Lida, V-135 goes to Tonopah VOR, and V-~105 continues to Coaldale VOR.

On the east, V-84 li{nks Las Vegas and Mormon esa VORs, Also, V-21
links Boulder City VOR and Milford VOR, via Mormon Mesa VOR, V-237 runs
trom lLas Vegas VOR to V-21 at lakeview Intersection. In the north, V-244
links Cnaldale VCR, Tonopah VOR, Wilson Creek VOR, and Milfaord VOR, In
advition to the above airways, V-293 links Ely, Wilson Creek, and Cedar
Lity VORs by crossing V-21 at Beryl Intersection about 15 milegkqgst ol

Jedar Cley,

The jet routes are also deplcted on Fig., 2.19., They generally over-
lay'thc V-airways; however, there are variations. J-92 links Coaldale aﬁd
Boulder City VORS tn the west. Ih additlon, J-110 {8 a direct foute from
Boulder City VOR to fresno VOR, In the east, J-9 and J-107 together 1ink
Boulder City and M!1lford VORs, J-107 continues to Delta VOR, and 39
continues o1 heyoud Fairfield VOR (not shown on Fig. 2.19). In the morth,

'J-86 linke Milford, Wilson Creek, and Coaldale VORs. J-80 is the major

east to west jet route which terminates in the San Francisco Bay area,

]

Note that the floor of controlled atrspace should not be confused with

the IFR Minimum Enroute Altitude (MEA) which is never lower than 2000 feet
above the highest peak within the afrway.
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J-58 links Bryce Canyon and wilnoh Creek VORs, and then follows J-80.
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 a!rspéce.
R-4809 is used and controlled by the Atomic Energy Commiszion (AEC).
R-4808 is botk used and controlled by the AEC, R-4807 and R-4806 are both
used and controlled by the US Air Force. All four restricted areas extend
from the surfare to unlimited altitudes, and are designated to be in

continuous use,

Three Afr Traffic Control Asaigned Airspace Areas (ATCAAA) are a
already established in the proposed COR airspace. Known as Caliente 1, 2,
and )} 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.

used by the US Air Force.

They are

Two additional areas, known as Dreamland South and Dreamland North,
are already estiblished., They are pertinent to COR only because the use ‘
of J-B4 and the Caliente Three ATCAAA depend on their status ("hot" or

"cold"). The Los Angeles ARTCC coordinates their operations.

Three Alert Areas have been eantahblished to warn of high density
military operations in the nature of high-performance climhs and descents
by training missfons based at Nellts Alr Force Base. These are known

as A-483n, B, and C.

A supsrsonic corridor has been estsblished to provide s training
track for Nellis AFB-based afrcraft,
half) of this track extends from FL-240 through FI.-580, while the northern
nection extends from FL-430 through FL-580,

The southern section (approximately

in addition to this wuper-
This Is alsc shown
in Fig. 2.19 and extends from 5000 fest above ground level (AGL) up teo
45,000 feet MSL,

sonic corridor, a supersonic training area is deffined.
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] Levels of Alr Traffic Activity

No single record of air traffic activity exists. Each operational

element of aviation generates its own activity data. These include

traffic reported by Air Route Traffic Control Centers (ARTCCs), which
consists mainly of Instrument Flight Rulg (IFR) operations, traffic
reported by Flight Service Stations (FSSs), which consist mainly of Visual

Flizht Rule (VFR) operations, unfiled or unrecorded operations, airport

Fixed Base Operations (FBO), and agriculture and ranchers operations.

itie data sources for each of these activity elements are listed in

Tahle 2,18
fABLE 2,13
AIR TRAFFIC ACTIVITY SOURCES

ARTCC Traffic Los Angeles and Salt Lake City ARTCCs
FSS Traffic Toriopah, Ely, Las Vegas, Cedar City FS$Ss
tnfilred or Unruecnrded Ranchers, FSSs, and FBOs (estimates only)
aAl-port Traffic Tonopah znd Ely FSS and airpcrt towers at

Nellis AFB, McCarran International, and

North Las Vegas alrports
Apriculture & Ranchers Ranchers and FB0s (estimates only)

fhe military is a significant contributor ta the current level of
air tratfic activity, The Air Force, combined with the Navy, fly appro«i-

mately 33,000 sorties per year in the Nellis range complex.

Most of these

misafons are conducted within the sroup of restricted areas,-R-4806 through-
R-4809, or In the associated Alr Traffic Control Assigned Alrspace Areas

(ATCAAA). Typfcal Alr Force missfons are described in detail in Sec. 2.2,
Excepr for the airport truffic levels at Nellis AFB and Indian Springs AFB,

the subject {8 not pirsued further {n this section.

2-97




° ARTCC Traffic Activity
All controlled LFR operations must maintain two-way radlo communica-

tlons with an air traffic control (ATC) controller. The controller may
be In an afrport tower, at a terminal control position (approach and departure
control), or in an air route traffic control center (ARTCC), generally
referred to as a "Center." Tower-derived data is used to define activity
classified as "airport operations.” Although some IFR operations may be
conducted without communicating with a center (by using & "tower-en route"
clearance), such operations are infrequert. Thus, IFR operations will bLe
indicated b: the record supplied by the appropriate center. Figure 2.20
illustrates that proposed COR atrspace is controlled by Los Angz2les Center
‘LAX), waich is responsible for Secto<s 7 and 8 (low altitudé, FL~-330 and
helow) and Sectors 33 and 34 (high aititude, FL-350 and above). In addition,
Salt lake (ity Center controls some o f the COR airspace In Secters 645
(combired high and low), 44 (low), and 46 (high). The center categorices
traffic intc four types: alr carrier (AC), alr taxi (AT), general avia-
tion (LAY, and aflitary (M1). In addition, a small quantity of VFx traffic
is handled by centers. The distribution of tte daily average sir tra‘fic
activity among thesa types {s presented in Tahle 2,19,

Sector totals should not be simply added, since most ARTCC traffic
is er route. The en voute fraction has beei estimated to be as high as
90 percent of reported traftic, However, because of the close proxtmity
ot McCarran International, it is orobahle that the en route fraction of
tratfic reported by Sectors 7 and 8 (the low-aititude sectors) s less than
90 percent. It is beyond thie ncoupe of thia study to determine the din-

tributfon of cen.er traffic between en route and loral eperationd.

° FSS Traffic Act{vity

In addition to the small number of VFR operations reportued by the
centers, the major fraction of VFR traffic is recorcied by the Flight
Service Stations (FSS) at Tonopah, Ely, Ladar City, and Las Vcgas. Each
FSS maintains a summiary of radio contracts made each month, The monthly
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TABLE 2,19

AVERAGE DAILY AIR TRAFFIC ACTIVITY

Los Angeles Center Sslt Lake City Center
Sectors Sectors
7+8 33+ 34 45L + 46 _45H
Alr Carrier (AC) 125 30 44 180
Air Taxi (AT) 2 0 4 1
General Aviation (GA) 27 3 16 21
Military (MI) 32 22 18 24
VFR Operations 15 0 14 0
TOTALS T s . 716 T226

record is divided into two main segménts, IFR and VFR. In each segment,
subtotals are recorded for Air Carrier (AC) operations, Air Taxi (AT)
services, General Aviation (GA) and Military (MI) flizhts. 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. FS$S controllers estimate that approximately 50-percent of FSS ~

reported traffic 18 en route and 50 perceant is local.
Figure 2,21 {llustrates the approximate geographic area surrounding

each FSS in which a pilot would establish contact with the FSS. In

addition to the FSS frequencies, remote communications are made possible

2-100
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AVERAGE DAILY FSS AIR TRAFFIC ACTIVITY

TABLE 2,20

“w ittt S 4~ NI R LN PADTU A T 2 e

Tonopah Cedar City
FSS Ely FSS Las Vegas FSS FSS
IFR-AC <1 2 <1 2
IFR=-AT <1l el {1 <1l
IFR-GA 2 <1l 1 2
IFR-MI 1 < 3 1
IFR Subtotal 4 3 5 5
VFR-AC 0 0 5
VFR-AT 6 33 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
Corrected 1FR-
vIRY Total + 10% .69 26 163 70

*
Correction for unrecorded activities.
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via voice channels on VOR frequencies. .The Tonopah FSS can communicate

via the following VORs

Tonopah (TPH)

Mina (MVA)
Beatty (BTY)
Coaldale (OAL)
Bishop (BIH)

The Las Vegas FSS employs communications at the following VORs.

Las Vegas (LAS)
- Boulder City (BLD)
Monmon Mesa  (MMM)

Ely FSS communicates 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 VOK communication sites:

Cedar City (CDC)
Milford (MLF)
Wilson Creek (ILC)

Since communcations are not required between VFR aircraft and an
FS5, it is reasonable to expecﬁ that not all aircraft do establish
contact with an FSS, vAs a result, the above daily'averages are low,
Thé correction factor is by necessity an Eﬁtimate. 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 iuclement, a larger fraction of pilots comtact the
FSS than in good weather. We have assumed that the annual correction

factor is 10 percent. The resulting estimated totals are presented as
“Corrected IFR-VFR Totals" in Table 2,20, '
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~ On the basts of estimates made by FSS personnel, the average

traffie reported by the Tonopah FSS is distributed as follows:

approximateiy eight or nine search and rescue missions per year within
100 n mi of Ton»pah,

and the duration of the search can be extended--~searches in excess of

. Daily East-West traffic following V-244 generally 10 sircraft

(San Francisco Bay area to and from Nevada and Colorado)

° Daily North-South traffic following V-105 generally 55 air-
craft (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

20 days duration are not uncommon.

ports which are served by ATC towers,
are generally not recorded.

records of airport activity are maintained.

Alrport Traffic Activity

Accurate records of afrport traffic activity are maintained at air- i

Each mission involves from three to 16 atircrafe,

Activities at uncontrolled airports

Table 2,21 presents average

- ——— ——— e
S —

However where FSS are located on an airport,

daily aircraft movements at the airports in the general area of interest,
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AVERAGE DAILY AIRCRAFT MOVEMENTS

McCarran International
North Las Vegas

Nellis AFB

Indian Springs AAFB
Tenopah

Ely

TOTAL AVERAGE DAILY MOVEMENTS

668
413
384
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° Agriculture and Ranching Air Traffic Operations
Aviation plays a significant role in the agricul;ural and ranching
uperations of the Southern portions of the Great Basin, In addition to

N A v~ e« e e o

aerial application (e.g., crop sprays), Table 2,22 indicates how

frequently airplanes are used in the pursuit of ranching, i

TABLE 2,22

*
FREQUENCY OF RANCHING AVIATION OPERATIONS

Deseription : Flight Frequency i

*% '

Stock Buyer Transportatior. (ir. season) 2 per day .
*ie

Herd Inspection ard Survey (in season) 2 per day !

Rancher Transportation - Local 4 per day i

Rustling Control (eight per year) _ '

*

Total average daily ranching operations 8 i

i

. i

Excluding aerial application which, as the Ely FBO reported, last for : ‘

only one week each year.

Rk
The season extends from about November through July or August, depending

on conditions,.

These data ace estimates made_by ranchers, FBUs and FSS personnel,
While the number of f.ights per day is very smAll_compated to iFR and
VFR operations, this air traffic activity should not be disregarded, i

because of its importance to Nevadan ranching enterprises.
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Existing Air Quality. Table 2.23 presents the annual totals of atr
pollutant emissions compiled by the Nevada State Commission of Environmen-

tal Protection for the selected counties of Clark, Nye, Liacoln, and

Churchilllo (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 ajrcraft are shown im the table.

For particulate and SO2 emissions In cia'\rk, Nye and Lincoln counties
only small contributions frow aircraft to the totals are indicated. In
Churchill County {t appears that aircraft must account for a significant
fraction of the totals for these two pollutants., Churchill fs a rural
county and contains Fallon NAS which accounts for the dominance of aircraft

contributions.

Emission data were available only for Clark County en hydracarbon {HC),
carbon monoxide (CO) and nitrogen dioxide (NOZ). These data also indicate

that aircraft emissions are a minor contributor to the totals for these

pollutants.

The existing air quslity which may be taken to reflect these pollu-
tant eaissions is summarized in the data presented in Table 2.24. Only
data from a few of the air quality monritoring 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 conparhon. All entries are in micrograms per cubic meter
2 - . - .-
(vg/u”),

The data show that in the Las Vagas region Sites Ol (city center)
and 06 (Nellis AFB) are vithin the primary standard for particulates con-
centrations. The airport at McCarran and the Las Vegas Fire Department
concentrations of particulates slightly exceed the standards. The eites
at Fallon and in iiye County. show significant exceedance of the standard,

- ,

" The Nye county site is located at s rural gas etation {n the town of
Gab'.s and may not be repreisentative due to the nature of the service
station act 6vity,
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wiitle Ely, which may be more typical of the Great Basin towns, is well
within the standard for particulates. Ely is also well under the standards

for 502 concentrations,

With regard to the set of pollutants, oxidant, CO, and o, , data
were available only for the Las Vegas site, considering only the set of
sites shown in Table 2.24. Data from this site shows exceedance of the
oxidant standards while CO and NOZ concentrations are indicated to
be below their respective standards., The emissions data from Table 2.23
suggest that the Las Vegas concentratlons of oxidant, CO , and N02 are
very little affected by aircraft emissions, and most likely are due to
auto emissions, HC and NOZ are 1ﬁportant species in the photochemical
smog reactions which result in oxidant production. €O , being non-reactive
in smog productinn, 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 archeclogical sites in or near the Nellis.range and
H/W/D range complexes shows some basis for concern regarding archaeo~

logical values.

Tﬁe Utah State Department of Development Services, Division of
State History, notes that there are four recorded archeological sltes*
in the Wendover Bombing and Guﬁnery-Range. There are undoubtedly numerous
additional gites in these two areas as no professfonal survey has been
conducted. The known sites are all open campsites, Outside the Wendover/
Dugway range, along the Utah-Nevada bongg in the vicinity of Caliente, -
10 sites are recorded., Several of these sites are rock shelters or cave

sites.

x
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 gites in Lincoln, Nye, and Clark counties. As of 1967 there
vere apéroxlmately 72 sites in Clark county, 19 in Lincoln County, and

70 in the eastern half of Nye county, Pigure 2.22 shows the locations

of these southern Nevada sites. There have been several surveys since

1967 but the results of those surveys are not included in the mapped
locatlons,
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2.4.2 Natural Environment

2.4.2.1 Physiography of the Great Basin

The COR Area 1lies wholly within the Great Basin Section [Hunt,
1967] of the Basin and Range Physiographic Province [Fenneman, 1931}
(Figs. 2.23 and 2.24). The Great Basi. consists typically of north-
south trending mountain ranges separated by valleys, many of which are
basins with intern.]l drainage. Elevations vary from velow sea level in
Death Vallev to ov:r 13,000 feet on Boundary and Wheeler Peaks in Nevada.
Basin Floors are found at elevations above 6C00 feet, but average nearer
4000 feet. There are more than 200 :ountain ranges in the Proviuce,
about 21 of which are fou.id in Utan and 52 in Nevada. Approximately 60
per cent of the ranges included in Utah and Nevada are within the general

poundaries of COR.

Hunt [1567] divided the great Basin into five subdivielons based
on their structure, topography, hydrography and kind of soil and soil
substrate (Fig. 2.23):

1. The Central Area of elevated basins and ranges (included
in the COR Area).

2. The Bonneville Easin east of the Central Area (included in
the COR Area).

3. The Lahontan Basin west of .he Central Area (only the

southern part is included in the CO. Area).

4. The Lava and Lake Area at the northwest corner of the
sectfion (i{n NW Nevada ard adjacent California and Oregon, -
and lies outside the boundaries of the COR Area.

5. The Southern Area in southern Nevada (in the COR Area where

current airspace restrictions exist).
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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
tiuarternary block faulting.' To the south, volcanic rocks form some of
the mountain ranges. Two major lakes and one playa are found within this

basin: Great Salt Lake, Utah Lake, and Sevier Lake, respectively.

“The Lahontan Basin is structurally and topographically similar to
the Bonneville Basin. The greater part of its area is alluvial fans and
playas. It 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. The mountain ranges are fault blocks ofthiassic and

Jurasic formations, and Tertiary volcanic rocks.

The Southern Area is structurally similar to the Central Area but
is.IOWei. Rocks forming the mountain ranges include: complex, folded
and faulted Paleozoic and Precambrian rocks, some small masses of equally
deformed Triassic and Juraasic rocks, granitic intrusions related to the
Sierra Nevada batholith, and a thick serles 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 f111 {s 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 (struc-
tured deformation) at the present time, Numerous earthquake epicenters
are found throughout the Great Basin including the COR areag. There is
a concentration of epicenters along the western and eastern parcs of
the Great lasin, and a few ure distributed across its north and south
borders, although 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

10 inchies. The entire Great Basin is arid, such that there is a scarcity
of perenntal streams (Fig. 2.25) and evaporation rates are high, normally

greater than 100 inches per year.

Weather in the Great Basin is the result of three prevailing circu-
lation patterns [Houghton, 1969): (1) transitory frontal systems moving
inland from the Pacitie and controlled to a certain extent by the jet
strean;  (2) continental cyclones developing over the Great Basin; and

(3) convectlon assoclated with mois}'ﬁir4from the Gulf of Mexico. The

last two operate year-round, while the first is confined to the summer

scason. It shonld 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 i{n strength and frequency; thus, reli-

able precipitation for plant growth and other uses does not occur in the

Great Basin., Precioitation is lightest in the low basins of the south
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(0.5 to 4.0 inches per year), and in west-central Nevada and uéstern Utah
(4 to 6 inches per year). The dry area in the south stems from the rarity
of cyclones, while the area to the north occupies rain shadows to the lec
of the high mountains. Some mountains of the northern Great Basir 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 1nc£es per year.

In the Pleistocene era, the Great Basin was not desert but rather, as
the climate was wet enough, supported lakes hundreds of feet deep. Onmly
a fev remnants of these lakes remain, e.g., Great Salt Lake and Pyramid
Lake. Other lakes are dry playas or only intermittently wet. The distri-
bution of Pleistocene Lakes [Snyder, et al., 1964] is closely correlated

with the contemporary S:lt 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., Only the extreze southern
part of the Creat Basin has mild winters, and standing water is scarce
and consists only of a very few natural marshlands fed by fresh water
springs. Manmade reservoirs add to this and constitute areas character-

ized by relativelv heavy recreiation use.

. Major Biotic Communities

The num-rous and diverse mountain ranges and their respective
viilevs have provided for the development of a rather diverse flora and
Tauna, often "~ niing with sharp ecotores as eleviatioms change or from
vn]]ey to v. - ; but generally, the communities cian be characterized as:
(1) Southern Desert Shrub, (2) Salt Desert Shrub, (3) Northern Desert
Shrub, (4) Pinon-Juniper Woodiand, (5) Mountain Brush, (6) Forest,
(/) Grasslands, (B) Hydrophilous Vegetation, and (9) Croplands. A
cemplete listing of the species conslidered in this work is found in
Appendix & whire Plants, Mammals, Rirds, Reptiles, Aumphiblans, aud Fishes

are listed with thetr respective common names.
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The vertebrates are lisied as to whether they are residents of COR;
and 1f so, if it includes all or a part of the spécies"geugraphic range.
This partitioning is ﬁatticularly helpful in assessing the possible
impact on a species, since the risk increases rapidly aé the percentage of
a species' range increases in COR. If a gpecies, such Aé the white~
footed mouse, overlaps essentially all of COR, it would not be too
serious since it is also found over m~st of the rest of temperate North
America. On the othef hand, some r::x to say Chipmunk (subspecies nevaden-
sis) exists, since its entire geogr- hic range is restricted to the Sheep
Mountains, which are within the bou-laries of COR. Plahts listed in
Appendix A are limited to those sgp2cies of particular interest to this
ES. A comprehensive listing would be too volucrinous (approximately 6000
species) to be useful; and also, most species will be impacted only as a

secondary resnnngse 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
quarter of Nevada. The following plant species are among those
which tharacterize these communities: Creosote bush, Blackbush,
Bursage, Box thorn, Joshua tree, Mojave yucca, Spanish bayonet,
Prickly pear cactus, Desert needlégrass, Big galleta. Animal
species commonly associated with these.commuhtties are: Merriam
kangaroo rat, Chisel-toothed kangaroc rat, Least pocket mouse, Long-
tailed pocket mouse, White-footed deer mouse, Southern grasshopper
mouse, Kit fox, Desert tortoise, Zebra-tailei 1izard, Leopard
Lizard, Side-blot<he~ 1izard, Gopher snake, sidewinder, Whip~tailed
lizard, Black-throat( * sparrow, Horned lark, Lcggerhead shrike,
Gray flychatcher, 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 i.csert Shrub.
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Salt Desert Shrub (Fig. 2.27)”4-These piant communities are found

primarily in valley bottoms of central and northern Nevada. The

" following plant species are common in the communities: White-sage,

Shadscale, Four-wing saltbrqqh; Balley's greasewood, Greasewood,
Spiny hopsage, Russian thistle, Indian ricegrass, Black sagebrush,
and Bud sagebrush. Common‘snimal species are: 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-blo:ched lizard, Whip-tailed lizard,
Speckled rattlesnake, Horned lark,'Sage thrasher, Brewer's sbarrow,

.Vesper sparrow, and Mourning dove.

*
Northern Desert Shrub (Fig. 2.28) --These communities are found at

intermediate to high elevations throughout Nevada and Utah. 1In
nearly every case, a member of the genus Artemisia is dominant.
Important plant species include: Big sagebtusy, Rubber rabbitbrush,
Green rabbitbrush, Bluebuncﬁ vhéatgrass, Squirfel tail, and Nevada
bluegrass. Common animal species are: Black-tailed jgckrabbit,
Cliff chipmunk, Great Basin pocket mouse, Ord kangaroo rat, Chisel-
toothed Kangaroo rat, Western harvest mouse, White-footed deer
mouse, Northern grasshopper mouse, Coyote, Kit fox, Bohcat, American
prong-horn, Sagebrush lizard, Side-blotched lizard, Gophersnake,
Speckled rattlesnake, Golden eagle, Sage grousejkﬁorned lark, Raven,

Sage thrasher, and Lark sparrow.

Pinon-Juniper Woodland (Fig. 2.26)--This communtty-in 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 Piﬁon

*The mapping of Salt Desert Shrub and Northern Desert Shrub is the result
of very recent high-altitude aerial surveys. Unfortunately, this work
has been completed only for Nevada as the maps imply. It is reasonable
to assume that these general distributions continue into the western
portions of Utah, )
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pine and Utah juniper. Common animal epecies 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, Gfay vireo,
Black-throated gray warbler, Black-throated sparrow, White-breasted
nuthatch, Bewick's wren, and Poor-will, '

Mountain Brush (Fig. 2.26)~--These communities are found at eleva-

tionz mostly above the Piﬁon-Juniper Woodland communities, or

often in close association with them. The principal plant species
are: 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 PIEOn-

Juniper Woodland; but as yet, they are not specifically characterized.

Forest (Fig. 2.26, 2.29)--Truly forested sites, other than Pifon-
Juniper 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, Engleman
spruce, and Quaking aspen, Although the animal species associated
with these localized forests are not well established, “hey may be
considered rather similar to what would be expected in the Pfinon-
Juniper Woodland. Some vertebrates are, however, restricted to
this plant association, such as, the birds: Pygmy nuthatch and
Steller's jay.

(rass)ands--Grasses are generally present throughout the COR area,
but they are seldom found in pure stands. There are, however, sone
areas of nearly pure stands of: Nevada bluegrass, Big galleta,
Needle-and-thread grass, Saltgrass, (ireat Basin wildrye, Bluebunch

wheatgrass, and Indian ricegrass. 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 are covered with Cheatgrass, an exotic fire type.
Since these grasslands are gonerally established igcally within
other vegetative types, it.ia not generally possible to characterize
the animalé'associa:ed with them. Generally, thé animal species
will be similar to those found in the dominant vegetative type

that the grass 18 assoclated with. .

Hydrophilous Vegetation--Wherever water surfaces (rivers, lakes,
seepages, etc.) or approaches the gurface, the vegetation changes

dramatically from the surrounding environments. These riparian
environments include all of the meadows, marshlands, stream-side
and lakeride vegetation, as well as plants growing in soils where
the water table is very close to the surface. Because of the local
naturz of these environments, the animals aré difficult to charac-
terize generally, although some specie§ can be expected; such as the
Audubon cottontail, Cactus mouse, Montane meadow mouse, Striped
skunk, Horse, Burro, varied amphibians, Western Gartersnake,
yariousvfishes, various herons and ibises, Common snipe, Yellow-

throat, Yellow~headed blackbird, Red-winged blackbird, and Long-

billed marsh wren.

Croplands (Fig. 2.14)~-In additfon 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 most are related rather closely with cattle indus-
try which uses mosfly alfalfa. Ranchea of this type are found
throughout the "Basin and Range Physiographic Provinée"; 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

Several species judged to be of primary importance to this sssess-
ment have been checklisted. These include those that require special at-
tention by scientists and federal agencies bec-use they are cither endan-
gered, threatened, or of economic or recreational value. The reasons for
their special consideration are many, namely: (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 although
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 populations are
declining; (4) species are sensitive to molestation and may potentially be
in danger of abncrmal declines; (5) species are relict or may have aesthe-
tic and scientific value; (6) economic or recreational importance; and
(7) various combinarions of thé above. The speciec and why they are con-
sidered spectal are as follows. It to be noted that only three of the
species checklistrd are actually 1 * on the endangered specfes list as
compiled by the Department of the Interior and published in the Federal
Register:

Mammals

1. turamias wnhrinug nevadenctis (Say Chipmunk) - restricted range
Thomomye wnl rinu: wanue (Lotta Pocket Gopher) - restricted range

Thomorye wnb.rinue phellescus (Botta Pocket Gopher) - restricted rarge

& N

Miorodipodops megacephalus albiventer (Dark Kangaroo Mouse) -

restricted range .

5. Miarodipodops megacephalus sabulonis (Uark Kangaroo Mouse) =
restricted range )

6. Miorodip sidope pallidus rufiecllarisc (Pallid Kangaroo Mouse) -
rzetricted runge

7. Microdipodops pallidus purus (Pallid Kangaroo Mouse) - restricted

range

8. Mierotus momtanus fucosus (Montane Meadow Mouse) - restricted range
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10.

11.

12.

2.

Birds

Mycteria americana (Wood Ibis) - population status is undetermined
Plegadis chihi (White-faced Ibis) - population'status is undezer-
mined

Olor buceinator (° -~meter Swan) - restricted range

Buteo regalis (Furr., nous Hawk) - population status is undetermined
Aquila chrysaetos canadensis (Golden Eagle) - public interest
Haliaestus leucocephalus {(Bald Eagle) - public interest and the
population is threatened

Pandion haliaetus (Osprey) - public interest and the population
status is undetermined '

Faleo mexieanus (Prairie Falcon) - population status is undetermined
and threatened (in part)

Faleo peregrinus anatun” (Peregrine Falcon) - population status is

undetermined and threatened t

Charadrius alexandrinus nivosuse (Snowy Plover) - population status

is undetermined ,
Numenius americanus (Long-billed Curlew) - population status is

undetermined
Speotyto cunicularia hypogaea (Burrowing Owl) - population status ‘

is undetermined

fishes

Gila robusta jordani* (White River Gila) - population is threatened
and with a restricted range

Moapa coriacea* (Moapa Dace) - population is threatened and with a
restricted range

Lepidomeda albivallis (White River Spinedace) - population status

is undetermined

*
Endangered species, 16 U.S.C, 668aa, Appendix D.
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4, Lepidomeda altivelis (Pahranagat Spinedace) - restricted range

5. Crenichthye baileyi (White River Springfish) - restricted range
with local endemic populations

6. Crenichthys nevadae (Railroad Valley Springfish) - restricted range

L]

-

Hooved Mammals

1. Dama hemionus hemioaus (Mule Deer) - game species

2.  Antilocapra americana americana (American Pronghorn) - game species
with a restricted range and appreciasble public interest

3. Ovie canadensis nelaoni (Desert Bighorn Sheep) - game species with
a restricted range »

4, Cervue canadensis (Wapiti or Elk) - introduced species with a
restricted range

5. Cows - economic importance

6. Horses and Burros ~ high-level of public interest

7. Domestic sheep - a few lambs gfaze parts of COR seasonally

Plants
1. Artemisia pygmaea (Pygmy Sagebrush) - population status is undeter-
mined o '
2. Pinus Zongaév& (Bristlecone Fine) - specier with a restricted range

and a high level of public and scientific interest

The percentage éf total geographic range that lies within COR "boun-
daries for the 35 checklisted species 18 provided in Table 2.25. It-is
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 R-4809, Within
R-4806, ordnance deliveries are restricted to targets located within
the bounds of dry lskes (see "Existing Ordnance Expenditure Activities,"
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TABLE 2.25
RANGE AND STATUS OF IMPORTANT SPECIES
Percentage of
Total Range
Species - Within COR
Say Chipmunk 100%
Botta Pocket Gopher (7. u. nanus) 1002
Botta Pocket Gopher (7. u. phelleocus) 100%
Dark Kangaroo Mouse (M. m. albiventer) 100%
Dark Kangaroo Mouse (M. m. sabulonis) 753
Pallid Kangaroo Mouse (4. p. ruficollaris) 950
Pallid Kangaroo Mouse (M. p. purus) 100a
Montane Meadow Mouse 100
Wood Ibis unknown
White-faced Ibis trace
Furriginous Hawk trace
Golden Eagle trace
Bald Eagle unknown
Osprey trace
Prairie Falcon trace
" Peregrine Falcon trace
Snowy Plover trace
Long-billed Curlew trace
Burrowing Owl trace a
White River Gila 1004
Moapa Dace : IOOJ
White River Spiuedace 301
Pahranagat Spinedace 100&
White River Springfish 9oa
Railroad Valley Springfish 50
Mule Deer trace
American Pronghorn trace
Jesert Bighorn Sheep 10-15
Jomestic Cow - trace
~ild Horses ; unknown
«ild Burro unknown
Jomestic Sheep trace
»ygmy Sagebrush 5-10
gristlecone Pine - 5-10

o e

Statusb

. -

. w -

WX R m

TR
-

=

unknown

=
=

:(:{.”
=

v w

oI XD XXX w

=

-

P IR R R

w:wu
- - -

Wl
| Y
| ww

aSpecies whose range is demonutrated b& maps (Fizs. 2.29 through 2.35),

~bIndicatea percentage of their total known geographic range that is within

the COR/Nellis Range. J = those species that remain within the COR/Nellis :
Range all year around; B = those species that breed within the COR/Nellis :

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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Colorado Gila®, Pahranagat Spinedace, and Moapa Dace®
Within COR/Nellis
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Endangered species, 16 U.S. Code 668 aa, Appendix D

2-131

AN-41338

ah . o .




——

i A

2/ 5 |

o S disind .
////////77 /////7/7, ',/% = T3 .

¥ :4%5/,;}7//’??//;% Q A

/4///‘//// -

o A A%

i
5%//% /ég%%/// 4

EW RANGE AREAS ‘\\

‘1 - NORTH RANGE &
2-COAL VALLEY e P
3- TULE VALLEY °0"

by waviod O/ p !
4-CALIENTE N o4 Y Y,

(L4 PALLID KANGAROO MOUSE (M.p. ruficollans
PALLIO KANGAROO MOUSE (M p. purus)

. ’ {

Figure 2.31. Distribution of the Pallid Kangaroo Mice (M. p. ruficollaris
and M. p. purus) Within COR/Nellis .

2-132

AN-41330

[ ——




B i AR

.
‘n

- od 'Y %
YL

~

\ 7
= /

. ) Py

EW RANGE AREAS \ s ) s

1. NORTH RANGE N cmalrrm i

2-COAL VALLEY ) %y - / LAKE MEAD

3. TULE VALLEY “',,;\ ™ , AT /

4-CALIENTE \ [ 5,

TEZEX] MONTANE MEACGW.MOUSE

- BOTTA POCKET GOPHER (T.u nanus)
X2 DARK KANGAROO MOUSE (M.m. abbiventer) *

SAY CHIPMUNK

’

- .
——
v

Figure 2,32, Distribution of the Montane Meadow Mouse, Botta Pocket

Gopher (7. u. nanus), Dark Kangaroo Mouse (M. m. abbiventer),

and Say Chipmunk Within COR/Nellis
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page 2,21)shown by dotted lines on the following maps. It should be
generally noted that most species rangéS'do not extend into the dry lake
vegions with the exception of the Desert Bighorn Sheep (Fig. 2.36).
Within range areas R-4807A, B, and C qnd_nr4809 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, 8, and C and R-4809,

Two species are not in Table 2,25; but st1ll merit special considera-
tion, The Elk is of econcmic 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

toth to the north and south of COR, being found on Charlesto- Mountain

(Spring Range) south of COR {where they have been introduced) and the

Shell Creek Mountains north of COR. Alrcraft activity assoclated with

flights between H/W/D and COR/Nellis may fly over the Shell Creek Range.
Also, there 1s a possibility of COR ground activity assocliated with the
Angel's Peak (Spring Range) communications site and COR flight activitles
near the Spring Range. These factors, combined with 4 high level of pub-
lic interest, especially where the success of an intraduced species is
concerned, and the lack of detailed knowledge on Elk responses to aircraft
noises, should justify their inclusfon in the list oi {mportant 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, gelection of routes that would avoid them {s
desirable until data are available on this question, h

As seen in Table 2.25, some specles only have a trace of théir
total geographic range within COR., This, however, does not indicate that

——
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this species should be removed from consideration. An .ilnplo is the
peregrine falcon whose numbers have been reduced by 90 percent within the
United States and is virtually extinct in the Eastern US, mow existing

only in local pockets in the Western US, Notwithgtanding the fact that
they occur oﬁly sporadically in COR, each indivdual of the now-remaining
population is of critical importance. Especially importsnt are areas of
potential breeding locations such as the Pahranagat Valley (see Fig. '2.14};
these sreas should be given special consideration.

At least three species of fish (Moapa Dace, Pshranagat Spinedace,
White River Colorado Gila) have their entire range within the COR/Nellis
Range and occur along only a few miles of stream in isolated ponds
(Fig. 2.30). Such small populations are particularly sensitive to dis-
turbance or interference. In part they have been reduced to such low
levels because of interference by man by altering their habttats or

introducing competitors.

Birds of prey are given special treatment here for at least three
reasons: (1) the fact that some tend to be sensitive to disturbance,
(2) 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" wintering areas of buteo hawks in southerm Nevada
(Robert Oakleaf, Nevada Fish and bane. pers, comm,), However, there are
no values available as to the numbers of individuals this involves.

More quantitative dats should be available by spring 1974, Along with
the vintering buteos, "small numbers” of bald eagles also winter in
Pahranagat and the White River valleys (both within COR/Nellis) and the
Overton Area. Actusl numerical values are not available currently on
bald eagles, In general, raptors may be considered to winter in areas
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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 ateas‘of COR durirg the winter.

‘Breeding populations are also pcorly known with COR. One night

‘suspect, however, that the breeding densities would be more or less

restricted to cliff lines along mountain escarpments or areas of trees.
The Shell Cieok Range (between H/W/D and COR/ﬁellis) has some irdication
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 1972
[Page and Seibert, 1973] and it wmust be considered that thz jensity is

markedly less for Lincoln, Nye, and Clark counties.

Those areas of cliff front that overlook wate: sources are
considered lmportant 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 {s importvant to remember thar those species determined by the
Secretary of Interinr to be threatened with extinction, and as periodi-
cally amended in tiie Federal Repgister, are given full benefits by
Federal law as provided for by the Endangered Species Conservation Acts of
1969 (16 USC 668aa) and 1966 (B0 Stat. 926), Additionally Federal pro- -

‘tection is afforded those birds migrating through COR as amended by

(16 USC 703-711)., Eagles, of both species, are protected through the
Bald Eagle Act, as amended (16 USC 668-668d), Wild horses and burros
are afforded full federal protection against any form of exploitation or
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harrassment as provided by Public Law 92-195, COR implemeﬁtatioh plans will

take full cognizance of the requirements to proiect endangered specfes.

A4 Game Animals \ ;

Mule Deer., Numbers of mule deer (based on hunter records [Papey, 1972))
vary a great deal throughout the COR Arei both annually and geographically i
(Fig. 2.36). Although most of the 8,400 animals 2stimated for the COR
Range are found in the northem and northeastern regions, relactively large
numbers are found on the USAEC Nevada Tesi. Sit2, possibly because they
are protected from hunter pressura. Deer herds are found almost entirely
ta the Pinon-Juniper Woodland or the forests and mountain shrubs associated
with them (Fig. 2.36). This habitat provides both the required cover and
food, since deer are browsers rather than grazers. In this regard, deer
can be expected wherever pi;.on-Juniper Woodland occurs, although their

porpulat{uvr sizes vary appreciatly,

Decert Bighorn Sheep. Desert Bighorn Sheep are relatively common in

- v s S A

extreme southern Nevada, often south of tiie COR Range, although .oout 732
of an estimated 1,025 are within COR {tself (Fip. 2.36,. Tue portion of
the range for Bighorn Sheep shown in Fig. 2,36 as covering much of the ‘
northerly norticn of the “outh range fudicates that some sheep way be,

found in cne of the dry lake regions (dotted lines in Fig., 2.36) also used

as an air-to-ground range. It should be noted that B3ighorn sheep will

probably be found hcre only when in tranecit from one grazing a-ea co

another. Their normal habftat is to stay pretty musi: ia the muuntainous

terrain except to com2 down on to the alluvial plains to graze.

- -

American Pronghorn. Althougﬁ there {s a stzeable pronghorn population

in northern Nevada, onlvy limited numbers are found in the southern portion
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of the state, A summary of pronghorn in and near COR reveals that there
are approximately 380 animals, most of which are found in the narthern por-
tion of the COR/Nellis Range. As far as target areas are concerned, Ameri-

can Pronghdrn 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. They have been introduced into the area
and are lntensively managed. The Shell Creek range, situated between the

Nellis Range and the H/W/D ranges also contain elk populationms.

$mall Game, Rabbits form an important source of recreation and jﬁdg-
ing from the numbers of hunters involved are important to the monetary
g2in produced in the state by hunting. Over 7,300 hunters sought rabbits
in Nevada in 1972, In Clark County 760 hunters took 1,355 rabbite; 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 hunts occurred within COR.
1f tais is so, then as many as 465 hunters could have hunted there taking

as many as 1,414 aaimals.

{ame Birds, A considerable and significant recreational and monetary
resource exists inlhunting game birds, These are broken into upland g;me,
such as quail and doves, and waterfowl., There are no reliable estimates
of the total numbers of animals involved in the region affected by COR
operacions. 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
consijeration will only be given to areas of low-flying aircratt as they

approach or are over target areas,
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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 outside
of COR itself. In 1972, 61 hunters took five Blue Grouse in Nye County.
Since this 1s a montane forest species, they wefe ptobabl} taken outside
of COR range boundaries but possibly within potential corridors to COR.

Chukars were heavily hunted in 1972, .lark 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 Linccln County and 308
hunters took l99,birds 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 oﬁly 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
primsrily egricultural areas and, therefore, is most likely to be outside
of COR except in places like the Pahranagat Valley. The other upland
game gpecles of significance is the Mourning Dove. Clark, Lincoln, and
Nye Counti{es 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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a reasonable estimate, then this represents a considerable recreation and

economic resource.

Waterfowl. Major areas of waterfowl hunting within COR/Nellis
Range or the fmmediately surrounding srea are the Kirch and Key Pittman
Wildlife Management 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 specles 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 gocd" 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' blology
through hundreds of penerations. Many times, these traditional behaviors . -
may not be altered and still retain subétantiai survival. laportant mi-

grating species in the COR region are discussed in the next few paragréphs.

bpecies that gre potent{ally in a position to be affected are Desert
Bighorn Sheep, Mule Deer, and about 66 peicent 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 specles of waterfowl; six species of raptorial birds; six species of

marsh birds; 30 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 northefn climes thet move into Nevada in the winter
to augment the numbers of birds that remain there year around. Because
the species can be found year-round, it may be éonsidered a regident,
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.
1t 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 waterfow! wintering and migration that are in
areas of high use potential within COR; namely, Pahranagat National Wild-
life Refuge, Kirch Wildlife Management Area and Key Pittman Wildlife\

*

Management Area.

In 1971-1972 and 1972-1973, between August and May, there were
41,787 and 30,309 migrating ducks, sSwans, geese and coots at Pahranagat
National Wildlife Refuge. During the 1972~1973 migration season, 67,002
individuals visited Kirch Wwildlife Management Area while 34,443 were
recorded at Key Pittman Wildlife Management Area; thus, there was a total

1972-1973 usage of about 131,753 individual waterfowl birds of 19+ species:

Mallard Canvasback

Gadwall : - "Scaup

Pintail Goldeneye
Green-wing Teal | Bufflehead 1
Cinnamon Teal Ruddy Duck

Widgeon ) ‘Canada Coone
Shoveler ~ Snow Goose

Wood Duck Whistling Swan
Redhead Coot

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 W{ldlife Man-
agement Areas they were October and November [Boragraver, Malini and
Tsukamoto, 1973).

‘Datn are not svailable 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 Department. Only the migratory
routes could be assessed, and these are not at all clear (Pig. 2.36).
Additional assessments of the possible impacts of low-level flights on
migration will probably be required if, as COR develops, the characteris-
tics 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 ANDB POLICIES
The proposed COR 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 gdod example. Similarly,
land withdrawals from Bureau of Land Management lands may be sought,

Then there is the general category of reglonal 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.
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3.1 PLANS AND POLICIES OF THE BUREAU OF LAND MANAGEMENT AND US FOREST

SERVICE ,

1n undertaking COR activities, the Alr Force must locate various
land-based facilities and installations on the lands in the range areas.
Where these faciliries are outside of the land already withdrawn by the
Department of Defense, it will be necessary for the Air Porce 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 & 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'agreemsnts are for clearly
temporary use, orher than for a permanent installatisn or use. It is not
ctlear how long a use may be permitted before some other procédure may be
required. And pregsumably the use will not involve significant disruption
of the environment, otherwise a formal environmental impact statement

might be requested for the site. There 16 no definite procedure that must
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
patties, F?r roaus, for example, there must be submitted a map showing
location of right-of-way. ~If there are mining claims, eégements
must be obt.uined. The agency must negotiate location, use, maintenance,

environmental concerns, and all other appropriate matters,

Rec it experience indicates that the Bureau of land Management Is
ectrenely .-nsitive to the multiple uses that may be made of ;}und that
~ay have been deemed relatively worthless but a few years agc  “vidence

for this is found {n documents dealing with a Specfal Land Use upplication
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submitted by Hill Air Force Base for 160 acres in Western Utah, demonstrating

the care with which the BIM examines such applicatibns.ll Included in

the documents are analyses of effect- on the immediate environment, visual

_efiects, and views of local reéidenta, parcicularly'owngrs of ranches in
- the area. Carefully drawn stipulations are included in the proposed
ulrimate agreement. Moreover, it ia clear that the attitude of the BLM

might have been considerably different had there been an expectation

that the use might extend beyoﬁd a single year.

In view of the multiple use of the BLM lands and the already existing

rights and iavestments 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 éommunities in the area. Multiple use of
BLM 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
agregment between the Air Force and the Department of Interior. These
agreements carefully delineate mutually agreed to comstraints 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 fcrest preserve for
COR use--say, for a microwave repeater site--will be handled by the
Bureau of Land Managemeﬁt (BLM) as are mining’claims on national forest
lands. Thus the procedures and policies pursued by the BIM ag‘described
§reviously would also apply. However, the US Forest Service dvus have
responsibility for timber resources. The Bristlecone Pine is a species

of significant scientific interest, and it is US Forest Service policy
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1o protect both Jlving trees and dead wood from depredation and ccavenging.'
Arcss 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 Depirtnent of Conservation and Natural Resources of the State
of Nevada in the wi1d-1960s concluded that the State's urban and non-urban
recreational facilities were "pathetically inadequate to meet public
needs."12 The Department recommended an expansion, modification, and
intensification of all recreation programs by all relevant federal, state,
and local agencies. It 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."” With respect to industrial
development, {t argued that one of the chief attractions that Nevada
offered was "uncrowded living."” Industrialists, the Department asserted,

like Nevada because there is space to live and play.

In 1965, the State projected recreation attendance for various
reglons of Nevada. It projected an attendance by 1980 of 2.55 million
for the North Central and East region in which most of Lincoln County
is located. This may be compared with a 1965 attendance of 1.12 million
visitors. 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 industry is

very much tied to the economy of California.

. ,
One COR communication site is located atop Highland Peak (near Panaca)
which has a significant population of Bristlecone pines, However, this
area ts not part of a US Forest preserve.
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The Statc has continued its effort toward develoélng'a plan for
vutdoor recreation. In 1971;.the Depar tment published a statewide
comprehensive outdoor recreation plan in which it agéin recommeﬁded
an aggressive program of land acquisition or land p;otecﬁibn’and ptef;
servation of the limited water resources.13 It especially urged a
substantial increszse of funding at all levels of govermment for acquisi-

tion, protection, and operating purpcses.

Part of tiie goal in assessing cecreation potential im the State
is to preserve open space which is .efined as "land or water surface
open to the sky" and encompasses  -nd used for livestock range, agri-
culture, 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, 16

_the total enviromment, the role of open space is to provide a balance

between development and non-development, The function of open space
is to provide breathing space, recreational outlets, green areas, and

ret.;eats 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 identi-
fied, ranging from 7600 acres of the Fortification Range in the far north

of the County to 10 acres at Bristol-Wells. All but one of the sites are -

under - the management of. th. Eureau of Land Management. Nearly all of these
sites would be classified . 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 rescurce "as 1s," in its natural setting.
Outstanding natural areas .re those that are remarkable for their "natural

wonder, high scenic splendor, or features of scientific importance.”
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In additlon to Ldentifying such sites, the State has recommended ’

acquisition of nine areas as high priority matters for outdoor recreation.

Tnese incldde 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 within or near
the Caliente portion of the COR/Nellis range.

. While 1t 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 will be exercised to ensure that

the area remains attractivé to tourists and recreationists.

3.3 . PLANS FOR PROPOSED WILDERNESS

The existing Nellis Test Range presently makes use of the western
half of the Degert Game Refuge, lylng just northwest of Las Vegas.
Extenaive hombinrg and gunnery 1s 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 Unfted States Department of Irterior. The Desert Game
Refuge has been proposed for inclusion in the National wilderness system
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 prrtfon of the Desert Game «efuge proposed for frcl sion as

a wilderness cumprises most all of tt eastern half not now 1,ing in

36
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the test range boundaries (with small adjustments iu:;ecagnftion of
local developed areas in peripheral portions of thg'kefuge) plus the
higher elevations within the test range portion of the.Refuge. Resolu~
tion of this proposed wilderhess designation has been negotlated with

Alr Force interests.

Although the wilderness designz- ion does not detract from the
orlginal purposcs as a gaue refuge, .dues provide for other purposes
such as a place of solitude where = is considered a visitor. However,
the present memorandum of understar.i.ng between the Air Force and the
Department of Interior regarding ti:: Desert Game Iefuge proﬁidés for
cortrols on Alr Force ground activitiles that should render such activities

compatible with a possible wilderness designation, provided that pro-
tective language is inserted in the enabling legislation for the

wilderness area.
3.4 REGIONAL DEMOGRAPHIC PROJECTIONS

The State of Nevada, through its State Engineer's Office, has made
projections of population grcwth through the year 2020. -Although such
projections freguently lack reliability, they constitute thL. expectations
of the best informed people at the present time. Trble 3.1 lists the
projected 1980 populations for several Nevada Counties along with the

correaponding 1970 census estimates.

3.4.1 Las Vegas Area Plins
The projections show that Clark County, the area around Las Vegas,

is expected to grow dramati-ally durihg the next several decades, although

the rate of growth has alr. - begun to~taper off. Clark County had -
273,288 residents in 1970 - . 3 expected to reach a population of between
816,000 and 1,000,000 (bas:: «: projected low and high growth rates) by the
- year 2000. The population ' rue las Vegas metropolitan area ftself is
expected to triple in the r .- {me perifod. The rapid rate of growth

began with the constructio:r nf ‘Hoover Dam and the location of the Basic
Management, Inc., iadustrial complex in Henderson. Following were the

location of the Nellis Afir Force Base and the Nevada Test Site. Gaming
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TABLE 3.1

]
POPULATION PROJECTIONS

Existing
1979 1980
Carson City, Nev. 15,468 31,000
Churchill County, Nev. 10,513 13,000
Douglas County, Nev. 6,882 13,000
Elko County, Nev. 13,958 22,000
Las vegas SMSA, Nev. (Clark County) 273,238 483,000
Lincoln County, Nev. 2,557 2700
Lyon County, Nev. 8,221 11,0600
Nye County, Nev. 5,‘99 7,000
Keno SMSA, Nev. (Washoe County) 121,058 158.001
Storey County, Nev. 695 841,
White Pine County, Nev. 10,75C fb,SOO

*
Water for Nevada, Report #5, State Engineer‘’s Office, Febru.-y 1973.

and tourism generally have been extremely important in axplaining ihis

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. The service industry is expected to grow the fastest

with anannual employment increase of 10 percent.

The other areas affected by COR, Nye and Lincoln Counties, are
likely to grow much more slowly. Nyc 18 classed as a moderately growing
county, expected to reach ldi000§by the year 2000. This 1s ap; roximately
double its present population. Moat of this growth will probably -occur
in the soutliern area of Nye County {n the Pahrump Vaj'ey (see F.,.. 2.20)
where urban development is teginning tn asccuc. This erea will | robably
be lfttle afrected by COR activitics., Planners projec. a growth in
Tonopsh of 2,0 perscns over the next 16 years. It dues not appoear that

there will be a significant increase in the demands fcr irb-: public

PRV
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services 1n Tonopah during the:period. Lincoln County is considgred an
arca of slow growth. By the year 2000 it is expected to grow only by’AOO
people. But such projections “could clearly be made erroneous by the openiﬂg
or closing of an industry. If mining booms, the population growth might '

be rapid and substantial.

A series of studies commissioned by the Nevada State Planning Boardla
studied the condition of water and waste water facilicies in rural Nevada
communities. These studies assessed the facilities' capacity to handle
current and projected population levels. Recommendatlons were made
regarding improvement of facilities; however, no funds were provided to

local governments, Therefore, the implementation 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. The
administrator may determine that a ground activity will 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 thg FAA finding of hazard, the Federal Communications
Conmission (FCC) would not issue a license. Beyond such indirect regula-

tion 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

-9
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airgpace use plans and policies. 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 sirspace 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) Part 73, subpart 1, refers to
restricted areas. The user of any restricted airspace is required by

73.1 to notify the FAA in the event that the user's operations are
modified 8o 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 nearly
so), then the FAA 1s 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 restrictad 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 Special Use Afrspace. Special Use
Afrgspace 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 joint-
use 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 air-
space by the designated user and other user(s). The FAA does not differ-
entiate between joint-use and shared use.

3-10
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 In the case of the ﬁtopoaed CORliitsp#ce, three restricted areas
are to be redesignated as joint-use. Two 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 duriﬁg periods when'they
are not required by the USAF. In Ehe correct terminology thé 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 will be permitted to use
this airspace when it is released. Naturally, when the USAF again
requires uae of the airspace, the public will not be permitfed access

during the time of USAF use.

The case involving R-4309 is slightlr different. The AEC is the
designated user of R-4809. However, in 1969, the AEC and the USAF entered
into agreement which i1 effect made R-4809 shared use airspace (in USAF
definition). The propcsed COR airspace seeks to formalize this inter-
agency agreement by pro-~csing that the FAA properly designate R-4809
to be joint-use. The intent of this proposal 1s to permit public access
to R-4809 when neither the AEC nor the USAF is using the airspace.

3-11




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'other in the
Las Vegas area; Nellis AFB, North Las Vegas Airport, and McCarran Inter-
natfonal. These airports form a triangle whose sides measure only 8,
8, and 10 n mi respectively. They cater to the military (Nellis),

general aviation (North Las Vegas), and air carriers (McCarran).

Their proximity to each other, the relationships of their runways, the
diverse types of a#rcraft using them, and the ;olume of air traffic

that eacn generates combine to produce the terminal ATC environment.

To cope with this issue, letters of agreement between the control towers at
each airport establish compatible use zones and ATC procedures which enable
safe and efficient air traffic flows. Letters of agreement exist between
Nellis tower and McCarran tower, and between North Las Vegas tower and
McCarran tower. An example of these letters is to be found in Appendix J.

In addition to the proposed COK, the rate of aircraft operations
at McCarran International will expand local air traffic activity. A
1935 Afirport Master and Land Use Plan was prepared in October 1970
and 1s an updated varsion 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 Nellls AFT generated an average of 384 afrcraft movements
daily. Of these, 155 were associated with missions which were the
same type as proposed for near term COK missions. The far-term COR
projections (for the m1d-1980s) would raise this figure to 214. Thus
an 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 ajéx’iine operations, general aviation operations,
and military operations. Thiébhistoriéal dacaireports @n ﬁhe:yéars 1965
through 1969 and the forecasts‘are fof 1975, 1980, and 1985: Table 3.2
lists these data and adds the historical data for the years 1977 through

1973.

Defining and detevmining air traffic flows i1s also a purpose of lat-
ters of agreement and relates to prevailing wind, runway orientation and
alrcraft pgrformance. 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 betveen 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 individual basis, and generally

involve only procedural adjustments.
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Year

1965
1966

1967

1968

1969

1970
1971
1972

1973

1975

1980

1985
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TABLE 3.2

MCCARRAN AIRPORT OPERATIONS

Annual Total

152,018
169,268
187,209
215,702
248,068

212,903
216,061
228,931

248,731

311,600
398,600

488,000

Daily Average

418
4
512
591

680

584
592
627

681

851
1095

1340
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3.6 ALR QUALITY CONTROL PLANS
Large parts of the Nevada and Utah land area are federally owned

and consequently the relationship to state and local air quality con-
trol plans is of interest. Executive Order 11752 (19 December 1973)

requires in essence that federal facilities adhere to local regulations

in the area of air and water pollution.

An Air Quality Implementation Plan10 for the State of Nevada
(30 January 1972) has been developed to maintain air quality compliance
with federally promulgated standards. In the development of that ﬁlan
certain acsumptions are made with respect to the pollutant emissions in
each of several categories. With respect to military aircraft enissions
the plan assumes that the number of military aircraft will be in decline
at a rate of 1 percent per year and that operating alrcraft would be
switched to Turbine A fuel. The plan anticipates that total military
aif pollutant emissions will thereby be reduced from 2033 tons per year
Zis 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 ailrcraft, and consequently, proposed COR activities should
be the basis for a revision of the air quality implementation plan.
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1 TETTOR

A PROBABLE IMPACTS OF THE PROPOSED ACTION

4.1 PROBABLE [MPACTS 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 COR airspace statcs: ‘“Mission

accomplishment with safety is the governing factor in development of the
proposed COR and will continue to be the patamouht issue in {ts management
when, and if, this proposal becomes a reality,” In this context, safety
refers to the avoidance of mid-air and near mid-air collisioné. By
organizing CUR airspace, and by providing an increased measure of air
traffic control, there can be no doubt that safety should be enhanced.

Military operatisns will be performed with added safety. In civil
aviation, 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 the mili-
tary operations would create a hazard to the civilian operations. Currently,
a number of areas exist where uncoordinated ;;xzd (military/civil) operations
occur-~gee Fig, 4.1, While a portion of the supersonic training area will
remain outside of COX 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

w
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

ATC activitiec.

A preponderance of alr carrier operations eccur sbove FL-180 and
wiil 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 gafety because of proposed COR airspace. Air

Tax1l operations below FL-180 car also expect improved safety.

4,1.1.2 Fuel and Time
Notwithstanding the provision of VFR Flyways, COR airspace may
provide an obstacle to some avia:ion operations, The following Is a

brief 1ist of potential reacons:

1. The pilot may not wish to fly as low as the VFR Flyways
require thus requiring him to obtain an ATC clearance to tra-

verse COR.

2. T.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 obtain-
ing a COR clearance he may choose among several alternative flight plans,
For example, a typical trip which ordinarily might use Victgr airway 244
involves flight betweep Grand Junction, Colorado and the San Francisco Bay
area in California. On airways this trip is approximately 710 statute
miles. With the COR airspace structure a pilot msy wish to avoid the pro-
cedure for a COR clearance and file a flight plan from Grand Junction
which circumnavigates COR at a siight increase in trip distance. Or the
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pilot may file a flight plan that tentatively includes a cleara.ce through
COR with #n alternate flight plan fiied in the case, that upon reaching
the vicinity of COR airspace, tie clearance cannoct be immediately obtained.

In this case the alternate flight plan using airways to circumnavigate

.COR could increase the trip distance to 350 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 rhan they would over lowlands., Two important reasons for

this are:

1. Surveillance, communications and navigation coverage may be

less than satisfactory at lower alt{itudes.

2. Additional altitude provides vital extra time and gliding

distance for selecting a place to land in emergency.

An East-west Flyway proposed along V-244 between Tonopah and Wilson
Creek would restrict users of the flyw;xﬁso remain at or below 12,500 feet
MSL. The following observations pertain‘to 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 this

clearance layer.
’s

3. It would limit operatiocns to a maximum »f 12,500 feet MSL

over mountainous terrain where the average terrain is approxi-
mately 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 probabiy occur regardless of two other off-

setting factors:

1. The rule requiring oxygen above 12,00t feer MSL during dax-
*
light hours {10,000 feet MSL at night).

2. A likelihood of & clearance through COR North, even duringz
daylight hours even when it i{s expected that the USAT will

be using 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 avail-

able to VFR operations in the same airspace.

4.1,1.4 Civilran Search and Rescue

Search and rescue (SAR) operations in the vicinity eof COR atrspéce
will see a beneticial impact when low-level CORC communications and sur-
veillance capabilities are implemented. SAR activities will not be ham
pered Sy the implementation of the COR airspace since COR will accord

priority to SAR missions.

4.1.2 Impacts on Ground Based Operatiors

4.1.2.1 Fixed-Base Operators

The Fixed Base Operator (FBO) at Tonopah (Mustang Air Service) has
maintained records of servié; requests. Records for the past two yeaars
indicate an average of cix aircraft serviced per day. Fuel sale§~are the
principal gsource 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.

wh
This does not include fuel used by Mustang Air Service in its own flighr
operations.




per hour, it would have flowniabout 500 éta:uce miles before téfdeling at

Tenopah., On the other hand, arlight, twin-engined ZOO-MPH airplane,’bufnf
ing 24 gallons (total) per hour would have traveled about 300 milés before

" ¢2fue’ing at Tonopah. Therefore, the avefage aircraft‘refueling at Tonopah

would have traveled between 300 and 500 miles before refueling at Tonopan.
San Francisco ard Los Angeles, for example, are each approximately 300

miles from Tcnoyati.

The FBO estimates that 50 percent of his customers fly East and Wost,
and that the prupescd COR alrspace cculd reduce his fuel business from

these customeis.

It is not clear how many pilots would deviate and thus it is impos-
sible to estimate how severelv the FBO's business will he afferted. Tt ia
reasonable, hLowever, to éxpect 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, and will probably have
tc be inferred from a comparison of records of fuel sales prior and

subsequent to implementation of the COR,

The Tonopah FBO suggestéd that tle FBO at Ely could also be
adversely impacted, The Ely FEQ volced 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'perfqgmed at about 12,000 feet ‘MSL. Again, some
reduction {n fuel sales may oécur,'bit 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.




This operation is performed at altitudes between 100 and 200

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 1 week each year in

areas covered by the proposed COR airspace.

2. The Forest Service and the BLM conduct fire feconnaissance
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 impaét that the proposed COR airspace plan could have on these
two operations is that if the requested clearance is denied because the
USAF 1s using ihe airspace, delays will result. These delays could be for
only several minutes; however, they could be longer. 1In the case of oper-

ations in R-48XX above 200 feet MSL, 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. Some examples

are herd survey, stock buyer transport, stock imspectfon, and rustling

control. In general, 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 i{s not readily available
and hence {r 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

Py 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 COR North and COR East, will be in conflict with proposed COR
airspace procedures unless a clearance is obtained prior to takeoff. In
most cases, radio contact i{s not now possible until an altitude of several
thousand feet AGL is reached. Thus, clearances will 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 frequancy of sich operations.

2, Operators who advise that operations may be required from time
to time, will de 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 survetllance.

Unt1l significantly improved surveillance is installed by CORC, it
appears that USAF permission to operate on the basis of mutual understand-
ing will fall short of COR's goal but.may enhance the préseni level of

safety.

4.1,2,3 Air Traffic Control
"
Several FAA ATC specialists wern 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 Clty Cen-
ters, 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_ftequency con-

gestion, 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 electrcmagnetic 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-
based mobile equipment, while otﬁers will be airborne. The spectrum of
operating frequencies will range roughly from 108 Hz to 1010 Hz. Because
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 radia-

tions 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

b Disruption of entertainment reception.

Human injury and the Jdirect loss of human life fs possible under cer-
tain circumstances of irradiation, if appropriate precautions were not
taken. Such effects are not anticipated on COR, The conditions under
which the poésib(lity 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 questlions 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, c¢ivil and commercial com-
munications, and entertainment reception all pose similar problems involv-
ing interference at the receiver site. These effects will need to con-
tinue to be avoided through study allocation and authorization as well as

through procedures and policy.

4.2,1 Injur

Numerous studies have been undertaken to establish living tissue
tolerance levels to electromagnetic radiation., §. Michaelson's survey
paperlS on this subject lists a bitliography of 292 references, of which
about 140 are directly concerned with radio frequencies up to the long-

wavelength infrared regime.

Electrbmagnetlc radiation 18 propagatea energy, wtiich, it inter-
cepted 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 important 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
espeélally sensitive to-irradiation. The lenses of the eyes are in fact
particularly sensitive to thermal damage. Exposure levels of.IOO mw/cnz
for 1 hour to 2450-MHz radiation does indeed cause thermal coagulation
of lens prote1n16'l7 and cataract formation in vabbits. There is also
some argument for cumulative effects at somewhat lesser dosages repeatedly
applied at short intervals. (Experiments at S0 IHVcnz, 2450-MHz, 1 hour
repeatedly applied [daily) apparently do not cause discernible eye damage.)lg

4-11




It must also be stated that the threshold of warmth sensation (on

the forehead) occurs at about 30-50 m"/cn (long time),19 20 while the

threshold for pain (long time) is roughly twice thia 1ntensity. Higher
intensities produce a pain sensation in correapondingly shorter times
(20 seconds for 3.1 U/cm at 3000 HHz)

These types of consideratibns have formed the basis for setting
tolerance limits and standards in the US. The first protection guide
used in this country was in 1953, and was set at 10 mw/cmz, with no time
limit set.  Subsequent guides'have relaxed this guide, allowing higher’
irradiation levels for short periods (0.1 hour ta 10 minutes). In the
interest of'simplicity, 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 tnat
adopted for Nellis range operations. Nellls procedures also call fo-

posting as hazardous any areas found to experience radiation levels above

10 mw/cmz..

It should be noted that with this tolerance limit there should be
roughly a factor of 10 safety factor for hoth men and rabbits,.and prob-

ably for most other animals.

The tolerance limit for flora is more difficult to set, primarily
because so little is known either about the-absorpttvity‘}or plants or
their tolerance to heat. It is assumed that the tolerance would be re-
lated to a maximum whole volume temperéture, and hence is a function of
the temperature rise above ambient. The tolerance limit on a hot day
may therefore be very much less thén on a cold day. Furthermore, tolerance
limits would undoubtedly vary widely from species to species for the fol-

lowing reasons:
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1.

3‘

4.

5.

Differences in water content, and concentration

Differences in high temperature tolerance

Differences in the location, depth and volume of the living

portion of the plant

Differences in periods of dormancy, reproductive cycle, nor-

mal plant lifetime, etc.

Other factors such as cooperative shielding among plant

ne‘ghbors, etc.

In spite of these remarks, and the extreme paucity of data, it

would seem that the 10 mwlcm2 criterion acceoted for animal life would

not be an unreasonable one tor plants as well, especlally since these

same plants must be capable of withstanding the sun's maximum frradlance

level of about 100 nw/cmz, in a spectral region that is mire highly

absorbed generally than the microwaves,

The far field average power density level radiated from a transmit-

ter can be approximated by

where

P G
F -_é.‘.’._

av ArRz

F__ = the average flux level

=
[ ]

the range
P__ = the average power level

G = the antenna gain

The near-field average radiated power density canm be approximated by

| 4
av
Fav * A

where A 1is the effective antenna aperture of the radiator.
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These two equaticns combine to give an expression for the average

flux Intensity In the main beam,ﬂér the peak flux Intensity when Pp
(the peak power) s substltuted for Pav « - in efther case, the junctare
between near and far fields is essentially dcfined where the twe exprey- -

sions yileld the same flux intensity.

Of all the electromagnetic radiators which will be used on COR, those
with the highest average power-gain product by orders of magnitude are of
the ground transportable type. A representative of these high power-gain
devices has a Pavc of just cver 107 watts. This device can just produce

2 {100 w/mz) in the main beam at a range of 100 meters. It can

10 aW/cm
exceed this radiated value by a factor of more than 5 at shorter ranges.

Other radiatnrs produre comparable or less radiated flux.

Sinée all the antennas are elevated above grcund level, it is highly
unlikely that the main beam of any of the threat simulators will be directed,
under normal operativns, at or near points at gfound.leyel within one
hundred meters distance. However, one simulator to be used, which allows
an antenna tilt downwards of 10 degrees below horizontal, has been mea-
sured to prodivce a personnel hazard (10 mw/cmz) 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 whichkcan be drawn from these calculations “is simply -
that with proper care in placeﬁ;;t, i.e., greater than 100 meters from -
all non-participating parties, and due indoctrination of operating per-
sonnel concerning the health hazards inherent to the operation of these

equipments, no hazard to elther 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, an unlikely event.




.

nearby grouhd level locations. Also, simple wire mesh fences

Where equipment deployment is 1u-cloae proximity to roads

and highways where there may be some concern for hazard to
passers~by, operational procedures will be carefully screened
to assure safety. In general, all these concerns will be care~-
fully addressed in the preparation of the Range Safety manual,
Furthermore, techniques are available, such as the fitting of

mechanical stops, to prevent antennas from being directed at

ot surficient heighiv can be erected to intercept and scatter
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 inteuded to elec-
trically stimuiate internal organs, the central nervous systenm,
and certain other sensory systems are coming Into general usage,
Some of these devices are, by their very nature, highly sus-
ceptible to radiated electromagnetic fields. Most notable among
these devices are the cardiac pacenakera,‘both bec#uae they are

more common than the cthers because any interference with these

devices 18 potentially dangerous to the wearer.

Typically, these devices, together with their associated
electrodes, constitute miniature antennas roughly tuned to mi-
crovave frequencies. In addition, Lhe internal circuitry of
first~generation devices is relatively unshielded. The currents
generated in these devices from immersion in a radio frequency

field may hircctly stimulate the organs to which they are attache
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but more likely, these currents will chstruct the_opération

of the prosthetic device 1tse1f.; The demand-type pacemaker
in particular is known to be susceptible to this type of in-
terference, changing its pace rate, reverting to a fixed

operation or becoming entirely inactive.

The Air Force has conducted extensive studies om the
susceptibility of implanted cardiac pacemakers to electro~

magnetic radiation emitted by radar systems.

A number of investigators have determined that pacemakers
in general are susceptible to magnetic fields generated by
smail motors, electric drills, electric razors, auto ignition
systems, diathermy machines, et:c,zz’23 Their susceptibility
to 2540 MHz radiation has been of great concern because this
is the operating frequency of microwave ovens.24 One docu~
mented 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 p;cemaker-controlled hospital patient,26 éremature
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 Model 5340, an extermal unit intended to be plaéed

on the bed.

27

The recent paper by Mitchell et al evaluated the relative

susceptibility of cardiac pacemakers to electromagnetic radiation
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" interference at representative radar sites in the Untited States.

The 21 pacemakers of different types and manufacturers were
evaluated in a "free field" configuration, as well as in a saline
solution phantom (implantation simulation), Test results were
presented for five frequency bands between 200 and 6000 MHz.
These data and other referenced material fndicate the most
critical frequency range for causing pacemaker interference

is between 200-500 MHz., Pacemaker patieants with the most sen~
sitive pacemakers caa experience electromagnetic tadiafion 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) ground radar
system3 operating in this critical frequency range. The highest
power COR radiator operates at a frequency an order of magni-
tude greater than the critical frequency range; which increases
the field strength susceptibility threshold for the most sensi-
tive pacemaker to 1500 V/m, Participating and non-participating
personnel are restricted from areas in which field strengths

of this magnitude could be experienced. Other COR radiators,
like the threat simulator;i aré not expected to cause any sini-
ficant pacemaker 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 ?roperty Damage

Electromagnetic radiation can cause direct damage to
certain types of sensitive eqﬁipﬁeﬁf and materials. These
effects are almost exclusively limited to direct electrical
degradation and failure of the target material, Thermal
‘heating also occurs, but for even very high radiation inten-
sities, the dzmage potential due to heat can be almost totally

ignored,

Electromagnetic energy has been known to cause deleterious
effects on certain electrifal equipment, Sensitive radar.te-
ceiver crystals are normally paced in foil to protect theum
from damage, for example. Pacemakers, while not damaged, have
performed erratically or stopped while being rrradiated. Al~
most any open (unshielded) ecircuitry containing rectification
devices will develop spurious voltages, sometimes large enough

to puncture semiconductor devices and destroy the eircuitry,

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, automobile frames, et:,, have hesn known to sing

in the presence of strong electromagnetic signals.

While most of these phenomena are not in themselves damag-

ing, they can be highly disconcerting, possibly eliciting fear.

These phenomena all have a common denominator: they are
all atrdng-field effects., Ficlds sufficiently strong to pro-
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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, mnormai lacation of COR
emitters and operation of COR threat simulators are constrained
by safety procedures which will not allowv the main beams of the
emitters to be dirented at or near ground levels within such
short ranges of areas of potential risk. The COR threat simu-
lators to be used in the Caliante EW range are manﬁally operated

and mounted aboard mobile vans. Several of the simulator sites

are located within 2 miles of inhabited areas and there is the
possibility that 2rror in operation of a c;mulator in violatior
of prescribed safety standards could result in main beam illu-
minations of ground areas although these circumstances are un-

likely and wil)l carefully be guarded against.

4,2.3 Interference

The electromagnetic radiators planned for use on COR can
Le classed under two broad headings-ground-based and airborne
equipment, The ground-based equipméhg in general radiates
mucﬁvstronger signals than the airborne equipment by several
orders of magnitude. There are other distinctions. The
ground-based equipment is, in general, only capable of radiat-
ing over a few, relatively fixed bands, as shown in Fig. 4.3. ‘
The airborne equipment, by contrast, has the capability to

radiate over the complete 40 MHz to 16 CHz, as shown in Fig. 4.4.
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These two figures show a rough upper bound capability

to radiate. No one equipment can simultaneaué{y caver any

of the bands'shéwn. Furthermore, these figutegaindicate the
power-gain product; since many of the devices ﬂave high anténﬁa
gains, the radiated power shown will occur only over a very
small sector at any one time. Hence, although some small area

will be irradiated, 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 ekcept
on very rare occasions. The frequencies from 40 MHz to perhaps
100 MHz occasionally are bent back, but above about 100 MHz no

ionospheric skip efiects occur,

Diffraction e "fects will allow propagation beyond the
liné—of-sight, but the attenuation in the "shadow" region is
s0 great at these frequencies that these effects could also
be neglected, Refléctions from mountains and other high objects
could produce effects much like the ghosts which sometimes are

evidenced in commevrcial TV,
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By and large, however, the frequencies we are consideriﬁg here are
"line-of-sight frequencies." Hence, the COR ground-bssed 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 cartying sensitive equipment
at a range of perhaps 400 miles. The airborne COR equipment could like-
wise perhaps interfere with non-participating receivers at s range of
perhaps 400 miles, depending upon th: alrcraft slcitude. These potential
influences must continue to be avoiced or minimized through a comprehensive

frequency management program.

Sensitive equipment can be defined as any receiver tuned to the
radiating frequency or & receiver which does not have sufficient recep-
tion capsbility 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 insuf-
ficiently sharp tuned circuit filtering. The second type occurs in super-
heterodyne-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-of~hand signals

will be received as interference.

Recefver antenna construction is important to the capabllity of a
receiver to reject unwanted signals. Most higher frequency antennas are
constructed with a woderately high gain, such as the typical fringe area
TV antenna. Antennas with a4 good gain characterfistic reject signals which
arrive out of the antenna main beam pattern. Mobfile recetvers seldom are
equipped with high-gain antennas. Hence, mobile equipment and the base
stations to which they communicate would in general be more fikely suscep-
tible to the COR radistions for antenna reasons alone,

There may be & few highly directional antennas with either a main
besm or a large sidelobe 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-Rosed Equiomenﬁ .
It has already been statgd'tﬁat 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.

2.

3I

4.

3.

4-24

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 pooi image rejection in some receivers. Either

of these faults should be correctable. .

Interference with aircraft communications 1s 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.

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 limitatfon.

Some -aeronsutical ra&io locatlon equipment ma§ be affected
within the band just above 1000 MHz, Radars are typically
highly directional devices, however, and the interference is
likely not to be serious. -

Above 2000 MHz, most equipment s highly directional in
character and interference in this region is generally
unlikely.




rapun . -

6. Some types of service, notably television remote pickup, etc.,

miy occasionally be adversely affected, as will some amateur
bands, provided the equipment being'operated is within the

horjzon limitation.

it generally appears that the gfound based COR transmitters are not
likely to cause complete disruption of any FCC-allocated service, Further-
more, there 18 a considerable history of such operaticns conducted by the
Air Force, and consequently procedures snd safeguards have been developed

to assure that such operations will be conducted with sinimal faterference

to participating and non-participating equipments.

4.2.3.2 Afrborne COR Equipment
The COR sirborne equipment, when no care is taken in its use, hasl

the potential to interfere with nearly all types of service over a large
area, This general class of equipment is not new to COR, having been used
on many other military 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 ﬁu- shown that the most ccléntlnl feature in developing
these safeguarde is the establishment of a frequency management authority
which carefully and in & detailed manner screens each tesé;w'Potential
interferences are identified and modifications or alternatives to the test

procedure are instituted where warranted.
4.3  IMPACTS OF COR-GENERATED AIRCRAFT NOISE AND SONIC BOOMS -

4.3.1 Ispact of Sonic Booms on'theAgnvironment

There is considerable difficulty in assessing the COR-induced impacts
on the environment due to supersonic flight activicy. There exists a con-
sidersble history of supersonic flights f{n the COR region as demonstrated
in Fig. 4.5, which summarizes the dats compiled in che USAF supersonic log
for the year 1973, The figure shows the cumulative flight path milew and
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numbers of incidences of recorded supersonic activity occurring -in regions

bounded by 1° 7 1° squares. The supersonic °-:g shows an order of magni-
tude greater activity throughout this region if SR-71 flights are inzluded.
However, this alrcraft operates at extremely high altitudes froz whizix
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 atircraft contributing most all the supersonic activity shown
in Fig. 4.5, are F-4, F-111, F-104, and F-10S5.

According to Fig. 4.5, supersonlic activity is primarily associated
with the test range complexes at Nellis and H/W/D. On an annual basis,
approximately 1500 incidents of supersonic activity can be associated with
Nellis Range test activities and air combat maneuvering (ACH) exercises of
the Fighter Weapons Instructor Course. ACM exercises prabably account
for the cctiviry shnwn clustered over the Hill AFB test range.

This type of activity 1s to continue under COR with a modest expan-
sion. The addition of special use airspace (R-48KK and COR North), pri-
marily to meet ACM requirements, will probably spread the activity, caus-
ing slight increases in the levels of supersonic activity in. the new air-
space while incurring dilution of activities in other areas. ACM exercises
are expected to generate some sonic boom overpressures up to S l.b/ft2 which
way extend in width sn the graund to 22 to 27 miles at boom cut;ff (see
Appendix F). 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 mid- and far-term COR, high-speed and supersonic flights above
30,000 feet altitude are to be conducted between H/W/D and the COR/Nellis
range. Figure 4.5 shows 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 may be associated with the
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inftiation 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/W/D and COR/Nellis will be studied carefully. Non-
amaneuvering sonic boom generations at or above 30,000 feet can be expected

" to develop overpressures of 1.0 to 1.6 lblftz.

4.3.1.1 Exposure of Human Activities to sdnic Booms

Existing Nellis AFB operational restrictions require that supersonic
activity avoid populated or otherwise sensitive areas. During a mock-duel
the ajrcraft hsually are supersonic for such a short ﬁeriod of time that
the activities of all the engaging aircraft are within at>ut an 8-n mi-
diameter circle away from populated areas. With the boom width on the
ground added to this dimension, the area of impact from any given engage-
ment is a circle of approximately 30 to 35 n mi in diameter. Even in as
sparsely populated an area as the State of Nevada, it is unlikely that
the booms will go undetected. 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 prcducing window glass breakage28 is
around 10;5 per pane. In general, the range 2.0 to 5.0 lb/ft2 is regarded
as the reglun of incipient damage to structures.za* However, ACM exer-
cises could, because of the mancuvers, produce "supcr-booms"29 which may -
have oeak overpressures of at least twice and up to 4 times as high.
The probability of window breakage at 10 and 20 1b/ft could be 1072 per.
pane 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

the order of 1 square mile.29

. _
Window breakage and structural damage (plas‘e: cracks, etc.) are the most
common sources of damage claims.
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Physlological and behavioral responses of humans have been exten-
sively studied. One revieuSo of these studies developed some general
categories for human responses as a function of boom overpressure. Direct
physiological effects have been reported at 95 lblftz; 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 afrcraft
in low-level (near 200 feet above ground level) supersonic flight., The
extert and duration of tests of this nature under COR have not been iden-
tified and should a test need develnp for them, they would be planned to
occur over the land restricted aveas and under procedures that would

assure safety of test range personnel and equipment.

At boom overpressures in the range 1.5 to 2.0 lblt'tz significant
public reaction can be expected. At 1.0 to L.5 lblft2 public reaction is
probable. However, in sparsely populated and quiet areas not accustomed

i to sonic booms, they may be less tolerated. The responses undoubtedly

o,

will depend on individual natures and history of exposure to sonic booms.

At the present time, as in thé past, sonic booms are a likely irri-
tation to outdoor recreationists, and increased frequency such as coming
in clusters certainly would add to the irritation. It is difficule to
assess how often a reactionist must be startled by tonic booms hefore

their reaction turns from passing interest to irritation.

v.3.1.2 Exposure of Animal Populations to Sonic Booms

!mportance of structured behavior has been mentioned already as it
relates to the reproductive model (Appendices B and C) and as reviewed in
LPA-NTID300.5 [US, 1971] and Bell [1972]. Generally, the most delicate
and sensitive behavior of animals is that assocfated with veproduction,
since this has evolved specifically to insure the species' survival. Un-
fortunately, neither the impact on reproductive behavior modification nor

observed animal responses to previous sonic booms in this reglon has been
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satisfactorily related to the likelihood of éuccessful'reproduction. For

wild animals only descriptive;accounts of individuals in the breeding popu-

lation have been offered.

These possible behavioral modifications are difficult to assess
under naﬁural conditions in the field, pétticulatly as the frequency of
occurrénce increases during the mid- and far-term. It seems likely that
an increased number of sonic bobms coming in <clusters (from ACM exercises)

presents a new stimulus for evaluation of behavior modifications among

exposed tirds 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, 1972]}.

- Panic reactions are apparently very rare. 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 activities.

Althéugh domestic livesteck and horses have been observed during

exposure to sonic booms, their reactions have not been conclusive; in most.

cases, they respond only to the recognition of a sound stimulus, The mag-

nitude of animal responses have generally been slight, even to only a mat-
ter of ear twitching. But, activities of COR suggest a Bofentiat cluster-
ing of sonic booms over the range Hreas, providing a rather different type
of stimulus., Responses to these clusters can hardly even be conjectured

at the present time.

Data on éqnlc effects on birds are also scarce. Bell [1972] urges
the need of experimental data on birds, especially with any significant
increase in frequency of exposure. Data on such influences are of parti-

cular interest during the egg laying and hatchking periods. It has been
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asserted that In Germany the failure of Osprey eggs ta hatch is a result
of vmbryo mortality due to sonic booms [Moll, 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 son{c booms as frequently as ten times per week. The prob-
lem here results not from the actual flushimg but factors following that.
Normally, when waterfonl leave nests, they cover thelr eggs to reduce the
risk of aerial predators. Such precautions aresnot 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 alsc be exnosed to significant periods of solar radia-

tion, which 1s known to kill embryos at certaim critical development stages.

Alr space for combat maneuvering is about 8nal in diameter, b:t
the sonic boom carpet will increase this diameter by 22 to 27 n mi, thus
producing overpressures over an area defined by a eircle at least 30 to
35 n ml in diamcter. The duration of each boom will be in the order of
0.1 seconds with a peak overpressure up to 4-5 lblftz. dimiafshing to
around 1-1.6 lh/ftz_at cutoff. _

| As with the behavioral responses to sound from sonic booms, there
are practically no data on the direct effects af overpressure on animals.
Bell [1972] 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/ft2 or more. This value {s some 20 times greater than
the highest overpressure peaks expected for most operations within COR.
iiowever, an aircraft traveling 200 feet above the ground level could gene-

rate an overpressure ffom sonic booms of 40 lblftz directly uader the
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aircraft which conditions are not neéessarily prohibited within the re- _
stricted areas. A potential problem may exist in some'bita sﬁecies,’whiqh(
have acéumulated high body burdens of chlorinated hydrocarbons, resuli!ng

In the thinning of egy shells {Cade, et al., 1971}, It has been obsefved
in some raptors with thinned eggshells the weight of the incubating female
has caused egg break;gé. However, thére 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 1ife 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 1t can be
documented. Several of the fish specles of concern to COK are small minnow-
type fish such as the Moapa Dace, and little is known of their sensftivi-
tles. The current data [Cook, et al., 1972] suggest that sonic boom pres-
sures can be expected to exceed the ambiert noise 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 levelé. but the consequences
cannot be determined at the pregent time for past, present, or future

exposures,

As far as dairy and beef cattle are concerned, overpressures of
2.6-0.75 1b/ft2 have apparently had no effect [Bond, 1972]. 1t 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 species might possibly increase their risk to predators, by respond-

ing in any manner to overpressures such as an ever-so-slight movement.
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Only recently has work been initiated on the response of animals to

nolse, 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 resultiuag in measurable effect. In a reéent period (1961-1970;,
238 sonic boom animal claims were filed with the US Air Force, 98 of which
were settled and received payment [Bell, 1971]. Most of the claims were

made for farm animals.

During the course of these early 1hveatigations. data were gathered
on animal responses to sonic booms. The sum:ary of 1971 review of the
available data are wzll-documented and presented by Bell [1971] and USEPA-
NTID300.5 [1971). Bell abstracted these data with:

Ind{viduil domestic or pet animals may react to

a boom, a simple startle response being the mast
common reaction. However, specific reactions
differ according to the species involved, whether
the animal {s alcne, and perhaps whether there has
been previous exposure. Occasional trampling,
moving, raising head, stampeding, jumping, and °
running are among the reactions reported. Avian
species occasfonally run, fly, or crowd. Peac-
tions vary from boom to boom and are not
predictable. Aninal reactions to booms are
similar to their reactions to low-level subsonic
airplane flights, “ielicopters, barking dogs, blown
paper, and su’'den noices. Conclusive data on
effects of booms on production are not avatlable, - .-
but no change in milk prodiction by one dalry herd
was noted. The reactions of mink to sonic booms
have been studied in considerable detall. Female
mink witl. kxits may be alerted, pause Iln activity,
and look for source of sound. Sleeping females
may awaken and mating pairs may show momentary
alertne: ‘ut the mating ritual ls not disturbed.
%o wound..g, killing, carrying, or burying of kits
in nest by females have been observed fn the
studies. In one series of observations, the
reactions of the mink to barking dogs, truck noises,
and mine blasting were similar to their reactic «&
to booms. The effect of booms on eggs 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 im 1969, and the
circumstantial evidence suggests that physical
damage to the eggs by severe sonic booms caused
by low-level supersonic flights was respomsible.
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. . :

The report submitted to EPA by Heﬁphis State University [USEPA-
NT1D300.5, 1971) places the possible effects of noise into two categories;
(1) interference with behavior signals and (2) direct effects on the ani-
mzl. Noise that would interfere with behavior would generally be in a
f: rquency range that would tend to “jam" the signals, while direct effects
would likely come from persistent exposure to high intensity or somic

booms. This review summarizes its findings with: . -

* v ' 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 i{f the animals appear to be completely
adapted to the noise (i.e., they show no
behavioral response; such as, startle or avoid-
ance). Ultimately, it does not matter to the
animal-whether these vital processes are B
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 in an ecosystem. Consequently, even
animals that are not responsive to or do mot
rely on sound signals for important functions
could be indirectly affected when nofse affects
animals at some other points in the ecosystem.
The "talance 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 comé degree of accommodation with
sonic booms as well as with explosives and gunfire (military and rezrea-

tional).

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

‘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 complaiats 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 Nellis runway. Rough estimates
based on prescribed Nellis procedures indicate that slant ranges for maxi-
muw effective perceived noise (EPN) levels incident on the complainants are
approximately 9000 to 10,000 feet with an assumed atrcraft altitude of
3000 feet. These slant ranges could be expected to produce effective per-
ceived noise (EPN) levels of 100, 94, and 90 EPN dB for P-4, F-104G, and
F-14 aircraft, respectively (Appendix E). Nellis has a greater complement
of F-4 aircraft and includes some F-111 aircraft which most likely produce
noise levels similar to P-4s (F-4 and P-111 thrusts are of the same order).
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Asnuming 100 daytime takeoffs per day (existing average Nellis rate) at
100 EPNdB incident on the region of complaint a moise exposure forecast
(NEF) number ot 32 dB would be deduced. A significantly inhabited area
would be expected to voice widespread complaints st this leve}..31 However,

in this particular case the impacted reglon of North Las Vegas (vicinity

of Lake Mead Blvd. and Lamb Blvd. intersection) is mor y:t vrifermly deve-
*

loped to residential uses. Also, the NEF value may be in error either

*
way by 5 dB.

1f an NEF of 32 dB s accepted as representative of a threshold
complaint criterion, it is possible to make some deducticns concerning
the likely tncreast in noise exposure due to the moderate expansion of
Nellis AFB activity under far-term COR. In the far-term the dally
average number of takeoffs from Nell!s may be 140. If these are all
performed in dhyttmc hours the increase in NEF above the 100 daily
takeoff rate would be 1.5 dB. Thus, residents withir slant distances
from the alrcraft 20 percent greater would be subject to the same NEF
as brought forth the orfginal complaints. For example, at a 10 percent
takeoff climb angle, a 20 percent increase in altitude (from 3000 co
3600 feet) and corresponding slant range would shift the potnt of thres-
hold NEF by approximately one mile further along the takeoff flight path.
This could well bring the region of threshold NEF into more developed
residential areas, (roughly from the intersectisn of Lake Mead and Lamb
Boulevards to the {ntersection of Lake Mead Blvd. and Pecos Street),
Theae calculationr are based ca relatively simple depictfons of the
Nellis operating ;roceaureo. Nonetheless they do demoﬁstratg the -
relative magnitude of the effect increased aircraft operations mav have

on residential populations nearby Nellis AFB.

B
Based on an April 1973 street map prepared dy the Auto Club of Southern
California,

o
Noise exposure forecasts sust be interpreted with caution. [t is & mcan
subjective measurs which attempts to integrate the intrusiveneas of a
notse gource with fts frequency of occurrence over a day's period,
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~ About 7 percent of existing Nellis operations are nighttine, uhich
have: a gteatet potentiol for 1nducing complainto due to the greater sensi— '
tivity occorded ther in noise diaturbanco ntudies. Undét COR there nay .
be an increase in nighttime operations. Such operations uill be carefully
investigated and procedures developed to determine the likelihood.of uynder-
taking them during periods with adverse wind conditions and their frequency

of occurrence.

These estimates of noise exposure forecast and the comsequent deter-
mination that far-term COR activities at Nellis may bring forth more noise
complaints 15 based on the existing levels of development under the flight
path reglon. Any further development in this region between now and far-
term COR would tend to increase the number of complaints. However, the
Air Force has put into practice a procedure termed Air Installation Com-
patible 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 authotities. 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 i{n noise generation that the
modest increase in Nellis 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 landings by military afrcraft will occur in the
Caliente region during noronl test activities, Present operations are
restricted to_oub-onic speeds less than Mach .85 and altitudes greater
than 5000 feet above centers of population, {.s., vithin two miles from
such populations, and farther than two miles aircraft may operate down
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to 1500 feet above ground level. 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 such sites may operate with after-
burners for short periods when at low-level. Efther P-4 or F-105 aircraft
may be used. 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 F-4 may
produce an effective perceived noise level of 102 to 105 EPNdB, depending
on aircraft speed, for a very short period of time st the point of obser-
vation. For both near and far-term COR, SAM suppression sorties at the
Caliente range are expected to averege six to seven per day, primarily
during daytime. These conditinns combine to produce a noise exposure fore-
cast (NEF) of approximately 20 dB, In a residential urban noise background
this level would be noticeable bt :..wuld produce no reaction in the way
of (:omplunm.31 The Caliente region, prior to any military operations,
would probably have been considered a very lov background noise area. How-
ever, there has existed for the ;. .t several years a history of EW activity
in the Caliente region, and 1t 1. juite 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 not expected that any sig-
nificant level of noise complaints will arise. Outside the existing EW
range and particularly in COR North where pravious activity has been
slight, there is & poutll’.uity of eliciting complaints from COR activities
depending on how quiet the existing background moise levels are in those
areas. For example, survey data reported by the Environmental Protection
Agcncyn indicates that, on the basis of a I4-hour average, a rural farm
area may be exposed to A-weighted outdoor noiee levels of 37 dBA and an
urban residential area to 30 dBA. Peak notse levels during the 24-hour
period for the same locstions were reported at 33 dBA and 69 dBA, respec-
tively. It is against thie difference in expected background levels that
COR operations may be npoctdd to generste an 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 EPNdB, depending on the numbé; (uy to four) and
‘closeness of aircraft in formatioh.' A noise exﬁosure'fofeéast for up to
20 such incidences per day would pfdbably'be>inconsequential. However,
if in the course of the test nmission, 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 ailrcraft operations over
small centers, careful detailed studies of flight profiles and their gene-
rated 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 when-
ever 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 log 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 EPNAdB for F-4 and F-104C aircraft depending on
'power setting. Cotrespoadingﬂpeak sound pressure levels may tange between -
98 and 127 dB. Although the upper value is below the threshold. of pain '
and the duration of exposur§ 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
n
State Archeologist, David B. Madsen, notes one incident of damage wherein

*
Letter to General Research Corporation, January 11, 1974,
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a low-altitude overflight resulted in a cave-in on one of & crew involved
in an archeological excavation. Unless such g site was directly under an
assigned low-level route such an incident would have to be regarded as
random. Given that some of tte known archeological sites may be [ragile
in this respect (rock shelte:r  aves, ate.) the Alr Porce will take care
in planning any changes or 2 ~ ..us to the system of designated low-level
routes to avoid known archeological sites that could be damaged. When made
avare of plans for new archeological excavation, the Air Force will coop-
erate to avoid disruptive effects on such activities insofar as COR objec-

tives are not negated.

4.3.2.4 Exposure of Animal Populations to Jet Noise Sources

The topic of noise hss been the subject of several reviews as regardg
animals (e.g., Bond [1971); USEPA, NTID300.5 {1971]). Before discussing
noise, it should be pointed out that the major body of data are derived
from domest{c or zoo-kept animals., DBecause of this fact, the data are
not necessarily valid when applied at face value to wild snimals. 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 heen occurring in the COR ares for more than 20 years.

In general, experience with birds of prey suggests that sudden nofse,
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 s similar effect, although visual awareness may be
a governing factor in determining the bird's response.

The type of noise produced also has differential effaect on wildlife,
For example, nesting havks, sagles, and falcons are more easily frightened
and startled by the noise generated by a piston-driven Sikorsky S-56 heli-
copter than by s Hiller FH~-1100 jet helicopter (White and Sherrod, 1974].
It 1s not clear vhat the type of noise generated by a low-flying jet will
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do to bird populations; while it might be difficdlt to demonstrate a shor;-
term effect produced by jet noise, there is a possibility that effects

will only express themselves on a long-term basis. For example, aircraft
and other camﬁ-telated aqtivities on the Aiaskan tupdra had little effect
on the population density of aduiﬁ Léngspurs. ﬁéf‘se, but i lowered repro-
‘ductive 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 air-
craft at elevations up to 10,000 feet whére flocks 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 uiz {L.G.L. Ltd., 1972b]}.
The effect on geese may be a function of visual rather than auditory dis-
turbance. There is little doubt but what low-flying jet aircraft wil!
induce a response from birds, buclit 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 of a reduction of
a food source., Insects may be adversely affected by sound [USEPA, NTID300.5,
1971] and in the course of making adjuhtuentu may, in turn, have a result-
_ing effect on insect-eating birds. When insects avoid an aresa or céase
moving because of noise, those organi;mn relying on thea for food may

leave the srea.

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 bs produced by either a brief

~exposure to & very loud sound or by a prolonged exposure to moderate levels
‘of sound [USFPA, NTID3INO,S, 1971},
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Heretotore, most ot the work done with animals, including man, has
been done in the range of 100-200 dB. Animals apparently have the ability
to undergo temporary threshold shifts when exposed to low sound pressure
levels of 70-90 dB [Peters, 1965] such that they, in a sense, accomzodate
to noise, Werner [1959] found that noises simulating thunderclaps, with a
freqixency range of 40-200 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 secretions in urine.

Alrcraft passing over the Caliente 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 sound-pressure-levels are expected to range
between Y8 and 127 dB. It is Quite llkely that with eight to nine missions
per day at low level, the frequency of exposure to the 100-dB range of
sound wiil not be frequent enough to elicit physiological damage.

Zoo animals appeared to show more "awareness” or concermn for moving
objects than for sound {Bell, 1972]. 1t 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 elicite more reaction than does the sound of the asfrcraft.

Concern would seem to lie in those areas where aircraft are low to the

terrain, In these instances, sircraft will be low inough that they could
appear to be directly above the animal and thus a threat to 1it, but there
has been insufficient investigation to test and confirm such a hypothesis.

In summary, the data on animal responses to noise are ingufficient
to enable accurate deductions of potential impacts srising from COR opera-
tions. There 1is particular uncertainty regarding the effacts that might
arise from long-term protracted exposures. Furthermors, there has been
a history of exposure to the animal populations in the Nellis range and
Caliente EW range areas from previous and existing Alr Force activity,
1f any of the response mechanisms discussed above have been aperative
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throughout the history of exposure, it is quitehlikely that there has been ,
adaptation and accommodation to it on the part of the natural environment.

Little in the way of any adveric 1nphcts from thié,exposdte have been
noted, but it would be premature to base_any conclusions dn this general
observation in that there has not been g continuing, comprehensive environ-
mental monitoring of this region.: Furthermore, somc potential effects,

as noted above, 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 Alr Force activity in the COR region, there will be slight redistributions
of activities to areas that have less history of exposure. In such cases,
there may occur impacts that could cause gome readjustmente and accommodations

amorg impacted species and ecosystems.

4,4 IMPACT OF CROUND ACTIVITIES

The primary comstruction in COR will likely involve some roads and
instrument trailer pads. There mey 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 conattuétion
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,
3. Dispersion of eolid wastes into new areas,

4, Additionai dust,

5. Disruption of certain wildlife habitats,

6. Disruption of remote plant and anisal refuges,

7, Increased potential for disrupting breeding and nesting
behavior, and

8. Increased human access and possible fire and vanQ,lian.
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1f any of these become excessive, the results could become a matter of

concern. With the road system already present, it ir 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 check-
listed 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 Brlstlecone Pine. Item 7 is 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 im the pracess. Some

will even eat their young when disrupted excessively.

Perceived impacts will be avoided as much as possible with appro-
priate environmental consultation and careful engineering. In the survey-
1ing of new reads, or tnstrument pads, care will be taken to avoid undesir-
able 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 neces-

sary activities.

Generator noises provide a general nuisance to human and wildlife
alike, but they seem to accommodate to it tathér rapidly. There will -
alvays he avoidance behavior dilplny;d by certain shy species, particularly
those with strong mobility such as coyotes and bohcats. Insofar as possibie
effort will be taken to reduce the generator noise in hunting areas during
hunting seasons. Generally, generator noises, s very local effect; will
probably be insignificant.

There exists the possibility of killing animals with either live or
inert ordnence applications. Two important species may be exposed to this
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potential hazard (Dark Kangaroo Mouse, M. m. sabulauis Ahd Pallid'xangaroo

Mouse, M. p. ruficollaris) sincé small portiohs of their geograﬁhiq ranges

are found in the North Range.,

Fire caused by live ordnaﬁce has the potential of removing relative-
ly large areas of vegetation especially during those infrequent years when
there is abnormal fire fuel buildup (high productivity). This occurs dur-
ing years of high fall precipitation, with pregermination of ephemeral
species, followed by adequate spring moisture to cause heavy growth. The
heavy growth of these species produces the fuel for fire. Some species
involved are Red Brome (Bromus rubens), Fiddleneckv(Amsinkia spp.) and Red
Stem Filaree (Eurodfum cicutarium) and on previously disturbed soils Rus~
sian thistle (Salsola kali). Im 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 gunmery activity is carefully controlled and
there are no known instances where the Air Force has been_rq;ponsibie 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 mm 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 cf 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 Great Basin generally enjoys excellent air quality, owing pri-
marily to its sparse population. IOnly in urban centers luch,in Lag 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 sven
though such a deterioration would not violate air quality standards.
Clear, precise quantitative interpretations of this ruling have not yet
been offerad. Nonetheless there is a need to assess to wvhat degree COR
operstions may cause deteriorations in air quility.
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There appear to be two primary areas of concern; the ianding and
takeoff activity at Nellis AFB and the toutineyniaaion operations over
the test ranges. Since no increase in Fallon iéiivity as part of COR ts
forecast, it will be assumed that COR activities éause 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 mot 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.). Emissions

-

data on particulates, carbon monoxide (CO). unburaned hvdrocarbons (HC).
and nitrogen oxides (Nox) for 29 engines, eight of wkich are turbojets,
were included in the compilarion. Data for the F-4 and F-111 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 aircraftc
clears the runway), and duration of climb profile that can reasonably be

expected to make emissions contributfons to the air quality in and around
Las Vegas. For the first condition it 1s assumed that takeoff 1s made
at military thrust,

3

Typical profiles used by the EPA”~ suggest the following durations

for each mode of the landing and takeoff cycle for military jects at civi-

"
1ian airports: 6.5 minutes for idle and taxi, 0.4 minutes for takeoff,

»
No standardized intervals for military operations at military airports
are ayailsble.
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0.5 minutes for climbout to 3500:feet,'1,6 minutes for approach and land-
ing and 6.5 minutes for idle and_:axi. 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 considera-
tions, emissions above that altiﬁude are not considered in the calcula-
tions.* Yearly totais for aircraft pollutant emissions are derivéd 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 an& then repeated assuming they were
all flown for F-1l1 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 rollutant contributions to Clark
County (Las Vegas Standard Metropolitan Statistical Area) Nevada air

R

quality are probably of minor significance, An annual Increase of 153 tons

PR NS

of particulates represents 15 percent of the existing aircraft sources

but only 0.2 percent of all sources 1n‘Clark County, Similarly, COR
Nellis NOx increases represent 7 percent of all aircraft N02 emissions
| and'less tnan 0,1 percent of county-wide NO2 emissions. Increases in
Co and HC emissions due to COR Nellis are even less significant when

compared to existing county-wide totals or totals for afircraft only.

Although Las Vegas presently exceeds air quality standa;ds for
oxidants ‘(photochemical smog) the direct contributions of Nellis aircraft
should cause only an imperceptible increase in oxidant levels. Similarly
the indirect contriburzion due to COR-induced economic growth should be
small and masked almost entirely by the contributions from the expected

levels of economic growth due to other stimulf,

" .
In general, severe air pollution episodes occur when atmospheric inversions
are quite low (much less than 3500 feet). Emissions generated above the
{uversion do not contribute materially to the pollution episode, Conse-
yuently, the calculation of emissions contributions based on a 3500 foot
mixing depth overestimates the impact on air quality.
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ESTIMATED COR/NELLIS POLLUTANT EMISSION
Contributions to Las Vegas Air Quality

TABLE 4,1

(tons per year)

Particulates NOX co HC
Existing
Nellis
total 339 138 405 45
F-4
idle 212 24 386 40
total 403 127 574 138
F-111
idle 204 12 S63 137
- Far-Term
COR
total 468 190 559 62
F-4 ‘
idle 293 i3 533 55
total 556 175 792 190
F-111
" 1dle 282 17 778 . 189
Increase
Due to COR
If all F-4 129 52 154 17
If all F-111 153 48 218 52
NOTE: Calculations assume all Nellis AFB sorties flown by F-4 or,
alternatively, F-111,
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"Potentially the most significant problem area is perhapa with

particulate air quality. The Nellis monitoring site 1ud1cates 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 emissfons 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 inftiated 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 énd 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 {s with aircraft overflights below
3500 feet above ground level (assumed nixing depth for air quality calcu-
lations). 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 town., Furthermore many of the aircraft sorties (e.g.,
strike force alrcraft with electronic countermeasures) are at altitudes
ardund 12,000 feet, Assuming that all SAM suppression sorties under COR
operations (“1400/yr) over the Caliente range each involve 20 niles of
low-level activity at military thrust, {t is estimated’thg} 8 tons per
year of particulates would be added to the Lincoln County emissions
inventory. This represents approximately a 3,2Y {ncrease in existing
particulate emissions and can be judged a minor though significant contri-
bution. 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 Alr Quality Impacts
For many of the COR air-to-ground missions, activity will include

the discharge of live ordnance. Such tests are conducted at the land-
restricted ranges of the Nellis and H/W/D complexes, Previcus assessments"
of live ordnance impacts on the ground 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 will probably be
less need to employ live ordnance in many missions, since precise measure-
ments of interacting test elements will allow reasomably accurate seoring

via computer simulation.

4.6  FECONOMIC IMPACTS
The economic impact of the proposed COR 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'faclllties and provide for operations and matntenance of
the range, Different mixes may result in slight variations in the
manning levels; however, the forecast levels previously mentfoned for COR
are approximately correct and most personnel will still come from outside
tne area. So, tor the purpose of this section, tﬁi ievel, rather than

»
the nature of the staffing is important,

The numher of direct employment opportynities created by COR {s
difffcult to establish at present as the mix between Air Force and con-
tractor personnel to man the COR facilities has not yet been determined.

»

{t should be noted that while the economic differences attached to dif-
ferent mixes are negligible, there may be some soclal differences. While
stationed in remnter areas such as Tonopah or Cal{ente, 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 s remote ares.
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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 halanced’

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
levels should remain ceanstant. It is difficult to predict what the'
tevels of COR activity may be beyond the far-term. However, it deserves
mentisn to note that COR activity will not be tied directly to any specific .
military conflict such as Vietnam. Its role will 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 jssues for people who are the present residents
of these communities. The infusfon of new money can hardly be opposed
in circumstances of economic 1ecline, but the steadiness of the Income
and the burdens on public facilities may raise lmportant issues, Some .
analysis of these factore on community planning is ncccnuury to assesy

these effects and project suitable measures which may be implemented.

One important way {pc impact may be felt 1s In the fncreased economic
activity supported by the increase 15 direct employment. The best way to
uecasure this in to estimate the additional or secondary employméﬁ; which
will be supported. This {s done with an employment nultlpltet, which mea-
sures the change in local employment resultihg from a unit change of
employment in a basic industry. This multiplier varies from region to
rezfon and generally ranges from about one to tuo.ls’lq A study of the

Southern Nevada area has indicated that a multiplier of 0.8 {e appl'oprute.]7
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The impact ic also measured in terms of iacreased AF procurement
and construction levels. Since procurement {s on an as-needed basis,
there are no projections. However, given the cdrrent level of expendi-
tures and the percentage increase in base activlty: there is no reason to
expect that this would be a significant impact. Table 4.2 shows the pro-
posed construction activity. No data is available on the rate or the man-
ning levels of this activity. Las Veras (see Tables H.9 and [.5) does
have a significant level of construc:.on employment, which has handled

the construction of many major proi: ts over the past decade.

On the ucher side of the ledg:r are the costs of these fmpacts.,
Thess rosts are manifested in a variety of ways. Ome, 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
through a varfety of local taxes. Other services such as housing are
normally provided through the private sector. The AF has n3 plans for

building housing on-site in the outlying areas of COR.

The basfs of this analysis 1s the population increases which can
be induced by the proposed COR activity, Table 4.3 shows the potential
population impacts by geographic location. The staffing levels are

TABLE 4.2
PROPOSTED COR CONSTRUCTION COSTS -

($ Thousands)

Nell: - Indian Springs Hill
FY74 $ 545 -n -——
FY75 4,277 917 ' ---
FY76 2,492 205 $903
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TABLE 4.3 :
POTENTIAL POPULATION IMPACTS BY'LOCATION

Potential

Induced Total -
Staffing Employment Employment Pz::i::::n
Caliente (Area) 206 165 371 1187
Las Vegas 186 149 335 1072
Salt Lake City 4 3 7 23
Tonopah 265 212 477 1526

obtained from Table 2.7, grouped by location, and multiplied by the employ-
ment factor of 0.8 to obtain the total potential employment impacts. These
fig.res represent an upper bouad as areas wiil high unemp loyment (Las Vegas,
Lincoln) will probably fill some secondary jobs without extensive immigra-
tion. However, in an area with unemployment as low as Nye (1.5 percent)
the increased demand for employment will need to be met by 1mm1grétion.

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
average household size of 3.2 pergons. This projected population in-
crease is 0.2 perceﬁt, 58 percent, and 86 percent of the existing 1980
population projections for Las Vegas, Caliente/Pioche/Panaca, and Tonopah,

respectlvely.la

.- The important consideration here {s to demonsirate the level and
possible costs of extra services required by this population increase.
Potential impacts upon area schools are shown in Tsble 4.4a. The increase
in enrollment is derived by mulglplying the population increase by a fac-
tor which shows the percentage of students (K-12) in & normal population.39
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 cepital requirements, there nfc, of course, operat-
ing expenses. Table 4.4b shows the additional operating expenses based
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TABLE 4.4
POTENTIAL SCHOOL IMPACTS

a. Capital
Cutreat Potential Potential Percent of
Excess . Increase in  Capacity 1972 Capacit
Capacity Enrollment  Shortfall P y
Caliente 151 263 112 14
Las Vegas NA 232 ——- -
Tonopah 242 337 97 14
b. Operating
Yearly ., Potentiai Present Net Projected Percent of
Operation Additional Additional 71-72 County
PL-874
Costs Per Operation Revenues Operational School
Pupil Costs Costs Receipts**
]
i faliente §1,230 $323,500 $56,000 $267,500 25.0
Las Vegas 852 202,800 50,700 152,100 0.1
Tonopah 1,148 389,200 72,000 317,200 20.0

]
Nye and Lincoln County Schools,

{ 1]
Nevada Department of Education, Biennial Report of Selected Data, Carson
City, Nevada, 1970-iy72.

-

& B
on the 1972 costs in each ¢ .iity, Under Public Lav 874, the Federal
Rovernment pays 8 school di,irict $213 & year for each student whose parent
works on a Federal fnstallatiun and lives in the district. This is ob-

viously not enough to cover the variable cost per student and the resulting

.Thc continuation of this prograa into the future fs not a certainty., Each
year (ongress must appropriate and the President must approve the appro-
priatfon. It {s our assessment that this aid will continue, though if it
does not, the financial {mpact upon local school districts would be even
more severe.
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increase in yearly operating coste for each district as’shéwn. 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 ia Lincoln a1dANye Counties.

Two major sources of revénue represent significant fractions of
school operating revenues. About 32 percent is subvented from the state
and is based on school enrollments, whilé 30 percent of the school's bud-
get is supported by local property taxes.bo As local school enrollments
increase due to population growth, the amount of the state's subvention
will increase ?roportionately; If schaol operating budgets do not in-
crease proportionately any faster than school enrollments the above per-
centages will remain roughly constant. Should school budgnts grow faster
or slower than enrollments the percentages gupported by lccal property
taxes would change. However, the net fmpact 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-irduced growth. While it is not expected that
all existing vacant housing would be utilized tefore any new houses would
be constructed, the prospect " are that Tonopah's tax base will grow slowly
relative to schoolifzvenue requirements. Consequently school tax rates
will probably increase. The situation in Caliente/Panaca/Pische is some-
what differeat as ultimate COR-fnduced population growth will probably
stimulate some construction; However, these expected’gﬁditions'to the
tax base will very ljkely not me;t the increased school fevenue require-
ments 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 1t i3 difficult to predict the levels at this time.

Another possible impact i{s the potential for lost air transient busi-

ness due to proposed COR airspace (see Sec. 4.l1.2 for more details).

Losses in air transient businasa could zcsult fn inzome losses for private
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enterprise such as decreases in aviation fuel putchasea. Concomitant

losses in aviation tax revenues to affected local afrports could result

as well. The 1972-1973 Special Aviation Tax paid to Nye County was $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
for 1972-1973.38

Area cattle ranchers make extensive use of atrcraft for counting
cattle, showing 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 rustling must be immediate to be effective. Some ranchers fear

that proposed COR airspace procedures could imhibit them in protecting

their cattle (see Sec. 5.2.3).

Another potential impact area is water usage in the affected communi-
ties., Table 4.5 shows the potential increase {n 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

{n Gallons/ Induced Projected Percent of

Demand (AFY) Demand (AFY) Projected Demand

Capita/Day*
Clark 445 1.5 241,000 0.0006
Lincoln 355 1.3 1,070 0.1
Nye 410 1.9 3,200 0.06

]
Water for Nevada, Report #5, State Engineer's Office, Pebruary 1973,
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impact to derive COR-induced demand for water. As shobp in the last column

of Table 4.5, this is an insignificant percentage of tq;al demand. COR
plans call for additional raﬁge'petsonnel to be étattoned‘a; the Nellis _
range near Tonopah and the Ciiiente EW range. Imﬁlemeqtation'of COR plans
will very likely necessitate some concomittant gffort'to avoid potential

sewage problems.

Sewage treatment at Tonopéh is provided in two undersized raw sewage
oxidation ponds. The collection system has few manholes or cleanouts and
occésionally 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. Pend-
ing evaluation of the water source, both existing and new, improvements
might entail chlorinating the water supplf at the booster pump station,
constructing 8 l4-inch transmission main connecting the terminsl 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 plane 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 dis-
posal systems is widespread throughout Panaca. During high runcff in
Meadow Valley Wash, the problems become acute and indicate the need for
construction of a collection systém and secondary sewage treatment plant,
waste treatment at Caiiente is provided {n an outdated ovetIoa&ed_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 sewave treatment plant with an approved effluent disposalA
process. Again this is primarily a local responsibility but COR-
induced growth should be considered in proposed soluticns.
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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) arc subvented to counties on the
basis of population.38 Most county revenue ig obtained from property and
sales tax revenues. Since COR-related employment would increase economic
activity and probably increase assessed valuation, revenues to the counties
would fucrease. This increase would derive from secondary economic and
construction activity as COR anticipates no construction which would be

on state or local tax rolls.
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5 ALTERNATIVES TO THE PROPOSED ACTION

5.1 GENERAL | TS

Alternatives to the proposed action are considered here in the
context of the needs for a Continental Operatiohs Range. These needs
grev out of the deficiencies identified in existing Air Force ranges.

Operations in Southeast Asia demonstrated that é requirement exists
for more comprehensive and realistic fraining prior tb the commitment of
our forces in combat; Lessons learned in wWorld War II and Korea could
not be exploited and incorporated into peacetime trairing and had to be
relearned or modified based on new wartime experience, often at the cost
of losing men and machines to hostile action. Dﬁring 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, esﬁecially sulitable ranges and associated airsbace, have con-
tributed to our limitedbstate'of preparedness and inabilicy to transfer

the experience of coroat veterans to the next generation of aircrews.

Also, the experience in Southeast Asia reinforces Air Force convic-
tions Llat sircrews mus® practice thelr acquired skills in a reallstfcally
simulated enemy environment. TUamiliarization with new uéapon syctems and
their employment {s not enough, Realistic training sorties, combining
fntegrated activities-across the full spectrum of tactical operations, musi
hecome a way of life during peace and J%r. To be effective, this additional
training must provide for basic weapon systems embloyment, near-real combat
practice, and a measurement capability to determine aircrew and weapon

effectiveness under varying situations,

Complementary to the need for reslistic *raining and practice is
the need for adequate test and evaluation of the weapon systems provided
to our aircrews. DNeficiencies {n the operatfonal test and evaluation data

chtained on new weapon systems were pointed out by the Blue Ribbon Defense




]
s ana -

JP U il

'anel. Weapons systems have become increasingly more sophisticated, and
technology has provided us with a variety of hardware designed to increase
our combat effectiveness, Without the airspace and'tanges 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 92-15¢ requires test data, obtained i{n real operational situations,

to accompany and support requests to Congress for wespon system procurement

authorizations and funds.

The demands of Congress and thr. Department of Detense for demon-
strated perfo}mance from weapon syatems stem from the necessity to minimize
the technical risks involved in acquiring new weapon systems for the
inventory. Tﬁe basic purpose of .test and evaluation in the Deéﬁrtment
of Defense and the Air Force 1s to fulfill that requirement for information
on the performance of weapon systems, That performance is tc 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 overational test and
evaluation range such as the Continental Operations Range is concelved

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
representative of a netwnrk ~f foreign ground and sirborne
air defense systems, which includes the air defense detection,
identification, tracking, interception, and weapon guidance

functions,
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2. A lack of airépace aﬁd_ffeedom that permits uncon-
strained employhent of pemetrator tactics, including

electronic warf;:elto‘cbuntet the enemy's command,

<t

control, and weapon guidance systems.

? e 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 15 natu-=
rally the improvement of an existing range. About a ye?r ago,
in an AFSC briefing on Range Constraints, this alternative was
examined in view of the test pregrams for our new systems, and

. our existing ranges were found wanting.

o amtrin

! ' Current and planned workloads were analyzed for the fol-
lowing ranges/test centers.
Air Force Eastern Test Range (AFETR)

Space and missile Test Center/Western Test Range
(SAMTEC/WTR)

Armament Development Test Center (ADTC)
Air Force Flight Test Center (AFFTC)
Aerospace Defense Weapons Center (ADWC)

Tactical Fighter Weapons Center (TFWC)

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

Examples of the new systems for which opefational tests now
are, or will be, constrained to a sign{ficant degrees by various
limitations on our ranges, are .

1; Air-to-air and standoff weapons/targets

¢ Drone/Remotely Piloted Vehicles




e AIM-9/AIM~-]7 Air-to~Air Migsiles

® Modular Guided Glide Bombs

oi Air-lLaunched Cruise Missgsiles
2, Alrcrafe

e F-1:5

s B-1

The new weapon systems entering the inventory require larger,
not smaller range airspace and associated ground space to accom=~
modate their footprints.* Range and airsgpace problems of the
newer airplane systems will hinge on the ability to accommodate
tests of their supersonic capabilicties, their electronic warfare
capabilities, and to conduct tests involving multiple atircraft
in cooperative "teamwork" tacticse. When a pattern to be used
in testing the capability of the F-15 to deliver the AIM-~7
misatle at Mach 1.25 46 overlaid on the White Sands Missile
Range, the safety footprint area exceeds the vidth of the White
Sands Missile Range. 1f more freedom of action for the pilot
is desired for certain tests, the missile safety footprint would
be much greater, White SAnQ| cannot accommodate all supersonic
air-to-air testing of the F-15. These tc;;; are presently possible
on the Pacific Missile Range; however, testing there is hampered

by poor weather conditions,

Weather is increasingly restraining test programs. Statie-
tics gathered from conventional munitions testing at Eglin AFB
between December 1970 and November 1971 show that 412X of test
flights were cancelled due to weather, foot veather does not

necessarily restrict operational employment of the systeas to
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be tested, but restricts use of vital instramentaticn, safety,

f . 4 test control, and moritoring functions. With increasing num-
bers and capabilities of systems requiring tests, little capa-

bility to expand OTSE testing at Eglin AFB appegis tovéxiét.

In attempting to conduct»tests of‘electrdnic warfare
equipment, there are increasing electromagnetic interference
problems relative to public and commercial.broadcasting channels,

.At Eglin, certain ECM 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 ite
greatest possible impact dispersion pattern.
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Adrspace for supersonic testing is continualli becoming more
There is only one overland corridor available for supersonfc
The corridor i{s nmarrow, permits

fimfted,
air-to-ground testing on the Eglin Range.
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 parks and monuments is prohibited by
AFR 55-34, which requires area clearance by 1/2 nautical mile per thousand
feet. The planned B-] tests program at Edwards AFB will be flown at
subsonic and supersonic speeds over a route dictated by the location of
the AFFIC data acquisition and transmission system. Unless waivers to AFR
55-34 are obtained, additional flights and money may be required for the
B-1 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 desired, the Air Force finds 1t
difficult to expand range lands for future requirements. The larger
problem, then, is created by increased system capability in the face of

shrinking ranges.

011 companies are looking iucreasingly at new off-ghore ofl 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 of f-shore platforms, some of which sre over 1/5 mile long with
derricks up to 400 feet high, These complexes wers built up over a 10-20
year period. Off-shore drilling technology is growing rapidly, and the
density of rigs is expeacted to grow mors rapidly in new sreas.

The Uepartment of the Interior has advertised its intent to open
the Eastern Gulf for oil explpration. The current interest for oil explora-
tion in the Eglin area stems from the existence of a geological formation

called the Smackover Fault which looks 1ike a favorable srea for oil finds.
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This fault runs from the vicinity of Pensacola through the Gulf

to South Florida below Tampa. At the end of April 1973, there
were 39 producing oil wells at Jay, FPlorida, northeast of
Pensacola, with others being added. 1In addition, wells are now
being drilled in the Big 0ypress Swamp. 011 producers are capable
of drilling at water depths up to 600 feet (100 fathoms).

All ranges are feeling the effects of population grcwth.
This can be seen partjcularly in the Antelope Valley surrounding
the Air Force Flight Test Center at Edwards. Anticipated pcpu~
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
alrcraft movement every 30 seconds during peak periods by the
mid-1980's., Development of the Mojave Airport will necessitate
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. Tne FPAA hag 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 air-

space at and adbove FL180O.

Our new systems have placed new demands on existing test ranges.
In addition, our operational commands need adequate ranges for operational
test and evaluation and training in order to demonstrate complete weapon
systems in a simulated combat environment and provide confidence and plan-

ning factors based on the weapon system effectiveness. The problem of
adequately satisfying the test needs of newer programs cannot be golved
alone by improvement of existing ranges. Accommodation of these needs
can only be handled with the development of the Continental Operations
Kange. Testing on COR will relieve the load at the other rangea. The
reduced operations test load at the other ranges will be more than
compensated for by an incrence in the development testing that is done on

those ranges.

5.1.2 Alternatives to Test Ranges g
In view of the pressures arising as a natural consequence of popula-
tion growth which seem to be relegating the CONUS ranges to sparsely popu-

lated land areas of the continental Unfted States, a second alternative

might be the development of feasible testing methods snd systems which do
not depend upon large water and land areas used as ranges. These alterna-
tives must offer feasible lglution. for continued testing and training

- -

missions, -=

Alternatives which might reduce the dependence on axisting ground
ranges are extremely limited st this time. Those available today, those
under development, and those under consideration fall into two categories:
(1) range equiprent alternatives, and (2) simulstor altematives.




.At best, these are poor substitutes for COR. Rather, range equip~
ment 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.
Alr combat maneuvering systems have the ﬁotential for scoring'all air-to-air
engagements without firing ictual‘ueapons. A system such as this is being
planned for the COR. Such systems would also eliminate the ground range
area {footprint) safety concern for projectile fallout., The simulator
alternative must be based upon analytical models of syster 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 engage-
ment, 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 thé requirement -
to simulate (to the maximum extent poiiiblc short of wartime risk of 1ife)
the combat situation, The conclusions are inescapable. Valid data leading
to information roquireﬁ by the operations on a COR-type facility cannot
be obtained {n any other fashion. In the past, the simulator alternative
has been tried, to a lesser degree than is now possible, with unac-~
ceptable results., Simulations, even when they are validated
niecemeal by actual flight testing, fall far short of satis~
fying the requirement for test ranges. Indeed,
test ranges, and ultimately, large-scale testing are necessary to check

simulations and invest them 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 teats and
training objectives. It 1s the alternative that offers maximum capabiliiy
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 eptimm cspability can
be achieved at reasonable investment and very low technical risk. Further,
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 & COR-like facility, prime
consideration must be given to civil air traffie distribution, population
density, climate, topography, existing facilities, exfsting special-use
airspace, Government o.med land, and radio frequency interference effects.
It was using precisely these criteria that led to the sélection of the site

now proposed for COR.

The geographic area for the minimum general aviation atrcraft popu-
lation is shown in Fig. 5.1. The proposed COR gite 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 dc;nity regions are shown fin
Fig. 5.2. The proposed COR site falls in s location that is in one of the
minimum JFR and VFR density regions avoiding tha main commercial air

traffic routes.

From these figures, 1t can be deduced that the proposed COR site
location {s mutually acceptsble to the minimum afrcraft population and
minimum IFR and VFR tratfic density regions. When the accessibility of
existing ranges is also considered, it appears that the proposed COR sita
is the most dootrlbfo in the CONUS,
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Until recently, the distribution of urban areas ;ffected range selec-

tion primarily in regard to the cost of lease or éd?cﬁaséd aéfeage and the .
need for cafe impact areas. Large 1m§act'areas'wéré;f€§hi?ed fof.air-to-
air weapons, but these could generally be provided évet ﬁé;gr. For air-
tc-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 neces-
sary. Such an area would be at leaat the size of the off-shore SUA's
{usually des.gnated by the FAA as Warning Areas) typically designated for
air-to-air gunnery exercises or ahout 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 comparisor of population density for various sections
of the CONUS based on the 1960 census {s shown in Fig. 5.3. The proposed
Utah/Nevada area has a population of about 50,000. This site 1is much
less 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 CO5US can seriously impair flight operations,
For exanple, military aircraft returning from a target area may have to
be diverted to an alternate field because of a thunderstorm over thelr
home base, The field may be shut down due to severe winds, turbulence,
low visibility, or a combinatfon 6f these. Also, the rainfafl in such
storms i{s often so heavy that braking (s 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 operational aircraft conducting ordnance train-
ing, this is enough delay to make diversion necessary. Diversion results
in schedule delays as well as maintenance and logistice problems.
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The proposed COR gite 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 facility 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 reptesedted between the pro-
posed COR site and the Eglin area. Flat terrain with semi-tropical growth
is found in the southeast CONUS and mountainous terrain with temperate
and/or seml-arid flora is found in the‘UtatheQada part of the western
CONUS; thus, ‘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 Contineutal Op«rations

Range, this area fs also a prime candidate for COR.

In summary, the Nevada/Utah aite, selected on the basis of air

-traffic density, 18 also well located with regard to climate aad pcpulation

density constraints. Complete topography requirements cannot be met at

any site in the entire CONUS, However, by fragmenting the mission, and
using several ranges, it should be possible to train and evaiuate the
combat command unite with a reasonable degree of confidence. Other
advantages of the proposed CCR site are fts accessibility to all users and
their support by virtue of {ts central location, its somewhat enhanced
security by dint of ite inland location protected from uninterrupted
surveillance from unfriendly submarines or other vessels, and its benefits
engepdered by co-locatfon with operstional and combat training activities.
It thus appears that the Utah/Nevada ares is probably the ideal locatios.
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5.2  ALTERNATIVE IMPLEMENTATIONS OF THE PROPOSED COR

5.2,1 Flight Corridors and Alternative EW Range Areas

During mid-term COR, increased use is to be made of'interconnecting
flight activities between Hill/Wendover/Dugway range and the COR/Nellis
range. These flight activities will iuvolve low-level subsonic aircraft,
drones, and remote piloted vehicles as weill as high altitude (abo-e
30,000 feet) supersonic and subsonic atrcraft. The collection of flight
tracks comprised by these activities can be grouped and located to minimize

environmental impact,

Similarly, aiternative range areas for electronic warfare (EW)
activities ca: be selected which minimize environaental impact. Accordingly
several areas have been selected as shown in Fig. 5.1 for study as poter-
tial alternative EW range areas. The selestion is based primarily on
ecological considerations, and other extenuating or conflicting factors
are analyzed. Since low-level groups of flight tracks could poteatially
impact the environment in the same manner as EW activitfes, the ecological

considerations in selectiny tracks are equally appropriatea.

5.2.1.1 Ecological Considerations for Corridor and EW Range Areca Selections

Corridors are selected to exclude direct overfltghcn of pop ‘aticn
centers, rerreation sites (especially water-based recreation and tmportant
hunting and camping sites), ranching areii. highways, actt;c rining centers
and other areas where frequent high-speed, subsonic flights mignt have

the greatedyt impact on humsns and wild and domestic animals.

The most {fmportant sites to be considered for possible tmpact {n
connecting Fallon NAS with COR/Nellls are in the Fallon farming district
and the Stillwater National Wildlife Refuge.
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Tracks connecting H/W/D with COR/Nellia or Fallon NAS will he

selected tn exclude Elko, the Ruby lLakes National Htldlife Kefuge, Ely,
Austin, Eureka, Preston, Lund, the Kirch Wildlife Management Area, and the
Duckwater Indian Reservation. It may aiso be posgibie to avoid the Monitor,
Toquima, Toiyabe, Ruby, East Humbonldt, and other mountain ranges with

relatively high hunting and general recreation.

North-South corridors over the eastern haif of the COR area will be
selected to utilize R-6406B, R-6407, and R-6405 in western Utan 1f feasibie.
This will allow exclusion of the important wildlife and recreation areas
in the Shell Creek and Snake Ranges of Nevada. Areas to be avoided ia the
‘aliente 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 additi.n to the North Range and Caliente EW range areas, two
alternati{ve L~ Range areas (Coal Valley and Tule Valley) were selected
because they occur away from the relatively populated area near Caliente,
Panaca, and Pioche and can be reached via corridors that cross areas of
less environmental {mportance, Coal Valiey has ground access via Hiko and
Yule vallev via the t4rp Road from Interatate 15 on Mormon Mesa. These two
si1tes are less important from the wlld!lfé3ahd vegetation standpoint,
altiough they do prov.de year-round or seasonal grazing for domestic

1ivestock,

7.2.1.2 Dbescriptions of tie Environment in Altemative Ew‘Rangc Areas

North ange (EV Range Area 1)

This area s within K-4RNY where it {s already restricted. Ceners'ly,
ft neems to be located where the leant negative tmpact would be expectel,
although the Pallid Kangaroo Mouse (M.p. ruficollaris) and the Dark Kargaro:

Moune (M.m. sahulonis) both have restricted ranges overlapping the %Nor:=
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Range. Perhaps as much as 15 percent of the range of the Pallid Kangaroc

Mougse is included in the EW tange area, while only about 10 percent of-
the Dark Kangaroo Mouse is included. There are also Averican pronghewm
and wild horses in the area. Thé'BLH 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'afeas. The
follnwing endangered or restricted speciss of figh would fali in the area:
White River Spinedace, White River Colorado Gila, the Pahranagat Spinedace
and the White River Springfish, as well as the Dark Kangaréo‘Mouse (M. m.
sabulonis) and the Botta Pocket Gopher (T.u. naﬁus). All‘of these gpecies

have only a portion of their ranges within the EW Range area.

(aliente (EW Range Area &)
This area includes the geographic region in the vicinity of Caliente,

along with three other small towns: Pioche, Panaca, and Ursine very close
by. Although there are only a few people included in all four towns, they

rely on these communities for their support.

This area also includes a portion of the largest mule deer hunting
urit 7in southern Nevada and the heaviest'hu;téd. Any additional access
taads-may concefvably bring more hunter pressure on the mule deer, perhaps
to the extent that restricted hunting permits would be required in future
sanagewent pracfices. There may alsn be conceru {f increases in COR
activity might ifnduce more restrictions on hunters, possibly causing huntev
irritation, Two endangered or threatened species are found in this area:
the Dark Kangaroo Mouse which has sbout 30 percent of ite range within
the EW Runge area and the Bristlecone Pine {Batly, 1970]. :




Appreciable amounts of recreation activities are centered 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
area. Also, there i{s some agriculture and ranchihg centered im the vicinity

of Panaca-Caliente.

Tule Valley (EU Range Area 3) .
This site doec not include any towns, although severai 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 possibtle
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 Bighcrn Sheep are

partially included in this area.

Perhaps one of the moet serious drawbacks of using these areas is
the withdrawal from BiLM management of a new range that may attract more
public fnterest than the other sites. Also, a portion of thig would be

fn Utan, necessitating dicisions with an additional political enatity.

5.2.1.3 Alrspace Considerations

The altermative EW Ranges described above were made on purely cco-
logical grounds. The addition of the following atrspace considerations
narrows the choice of locales which are available for use as EW Ranges.,
thile the areas are depicgié'tn:ris. S.4 as circles with 10 n mf radit, -
the airspace associated with each area may be described as a cylinder of
20 rn m{ radius. The required vertical extent naturally depends on the type
of exercise proposed for euch target; however, the typfcal integrated
mission described in Sec. 2 describes an air combat patrol which is nomi-
nally stationed st approximately 30,000 feet, Thus it can be inferred
that airspace {n the area could be required up to at least 310,000 feet.




Referring to Fig. 5.5 it can be seen that the airspace for EW Range

areas 2 and 3 overlap the following alrways:

EW Range Area 2: V-244 and J-58-80 above FL 180
EW Range Area 3: V-21 and J-9-107 above FL 180

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 ona of the heaviest traffic lcads in the US.

Relocating the proposed EW Range areas in order to reduce the overlap
1s 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). HRigh altitude pénetratiou 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 nagnetic).* 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 usefulAthan Areas 1 and 4,

The airspace required for Area 1 can be wholly within R~4809 and R-4807
which already extends from the surface to unlimited altitudes. With the
exception of a segment of only 90-degrees in the North, high=attitude entry
can be from almo.: any directfon, COR East will extend from the surface
up to FL 180. fuus high-level (above FL 180) penetration of Area & will
always occur in unrestricted airspace. Althougﬁ all atrspace above FL 180
is under continuous positive control, Area 4 does not suffer the disad-
vant ayes (shared by Areas 2 and 3) of overlapptng or close proximity tao

heavily travelled jet routen.

- .
Note: Low-level penctration tracks are not & competing factor among the
four proposed EW Range areas,
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Thus localea available for designation as EW Range areas are reduced

to only Area 1 and Area 4.

5.2.1.4 Other Conaiderations 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 cxperienc'ed'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 thé human environment has been

achieved. Undoubtedly the natural environment in terms of the relevant

‘ecosystems has also undergone some (unmessured) accommodation. Thus a

shift of this activity to new areas would rejuire new accommodations.
Furthermore the corresponding reduction in activity that would occur at
Caliente under such a shift would very likely entail undesirable economic

diglocations.

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 number of rmgi personnel anticipated; thus .
increased costs would be incurred in order to provide ého necessary facilf-
ties and the creation of the modern counterpart of a tent city would be
required, Avoiding the necessity to develop new areas vith the necessary
comp lement of public facilities would require ptrlonnel 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 Cosl 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 .ddi:!onnl shifte at added cost could

restore losses in range mission time.

5.2.2 Alternative Methods for COR Manning
A study vas performed to avaluate the cost-sffectiveness of A{fferent

methods of manning COk facilities. Four alternatives, usfng Afr Force

personnel, were considered for study:

1. Establish a range base similar to the one at the Hill test

range,
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2. Provide contract quarters,
3. Provide government quarters, and
)
4, Continue full per diem TDY support.

The evaluation of each alternative was performed on the basis of the
manning requirements for the Caliente EW Range.

5.2,2.1 Range Bare Similar to Hill kange

To support the Hill AFB range operations, a small base (Lakeside
Base) was established to provide quarters and msals for permanently assigned
and TDY personnel. Lakeside Base is managed by the 2849 Air Base Croup
which has its headquarters at Hill AFB and is commanded by the Hill AFB

Commander.

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 main-
tain the range instrumentation, leaving approximately 50 beds for TDY
personnel'who participate in range teating, The Minuteman test aciivities
have required approximately 30 TDY personnel at Lakeside each week; conse-
quently, there are only about 20 beds availablys for TDY personnel who

support other tests,

Military and civilians compose the Lakuidc Base Support Croup. The
military personnel assigned PCS to the Lakeside Base serve up to 15 months
on a remote tour basis. The civilians are hired fn with the work site
designated as Lakeside Basc and, with the exception of the quarters and

meals at nominal cost, no other compensation is provided.

]
TDY designates temporary duty awvay from regularly assigned mill{tary base.
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in range assigned personnel,

.t

approximate:

- 50 support personnel @$10,000 per year
Utilities '
Come
Laundry
Supplies
TDY for support personnel
- © Total

5.2.2.2 Contract Quarters

$-24

situation, type of water and power supplies, inflation, etc.
accounting practices where the capital fmprovements are sbsorbed in the

has sufficient adequate quarters for all the TDY people,

Assuming that the Lakeside Base is cffcctlvely and efficfently managed,
then one could deduce that it takes approximately GQ‘basg support personnel
to maintain adequate fac111t1e§ for approximately 60 ﬁebpie whose functions
are to operate and maintain range instrumentation. The range operations
at Caliente require approximately S0 people. Consequently, this would
require a Lakeside Base type facility, a growth of approximately 100 percent

The total cost of the Lakeside personnel facilitles was estimated
ar $1.5 million in 1964, It is estimated that & suitable facility could
be provided at the Caliente range for $2.5 million each.
could fluctuate upward by 50 percent because of several variables, {i.e.,

The cost estimate

environmental requirements, permanent housing or trailers, the energy

Using

year installed, the ammual operational cost of each range base would

$500,000
33,000
21,000
2,000
84,000

25,000
$665,000.

Range TDY personnel would be housed in all three of the small towns
within the range aiea, Caliente, Pioche, and Panaca, because no one town
To provide con-
tract quartars in the towns of Caliente, Ploche, and Panaca will require
contracts with several different motela. Moat of the motels avatlahle
have only 10 to 15 unite. It iw quite unlifkely that they wili be willlng

to contract all thefr units to the Alr Force; consequently, 50 percent has




been assumed as the maximum that these motels will contract out. Thus, to
house 50 TDY personnel, seven motels at seven to sight contract units each
would be required. At present, this utilization rvate of the better motels
would create a shortage of quarters for other transients.

The work week on the Caliente EW Range would frequently encompass
Saturday and Sunday in addition to long shifts on Priday. Consequently,
it appears that contract quarters wc .1d have to be for a full week, seven
nights. The estimated costs of con!iact quarters if they were available

are:
1, Assuaptions:

a. Enbugh hotel/motcl spaces availsble to house 50 personnel,

b. Hotel/motels meet minimum adequacy standards in accordance

with AFM 30-7,
c. Hotel/motels could be contracted at $6.50 per man per day,
-d. No additional facilities required, and
.. Per diem will be reduced to $11.80 per day.
2. Costs:

Quarters, $6.50 per day per unit

annual cost per unit ' $ 2,366

S0 units annual cost 118,300
50 personnel TDY 8$11.80 per day,

250 work .luvs, annual cost 147,500

TOTAL CO=T . $265,800

2.4.4.3 GLovernment (uarters

Permanent Government quarters at the Caliente EW Range would be
establisted clone to the intersection of Highways 93 and 25 to take advan-
tage of the avaflable assets there. A trailer village would be more coat
ettective for a 7-to-10-year time frame than conventional construction.

Lach trailer would house two people, therefore, 25 units would he required
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to accommodate the 50 TDY personnel plus a Iiundty unit and two office
units, The unit cost to proviqe facilicléq to the villige is highly -
dependent upon the site location. This 1octt1oh ﬁould 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 bperation, to handle the range TDY
personnel {f they were all collocated at the intersection. It is assumed
that private industry would expanc and provide the required service, other-
wise the USAF would need to provide & aess hall service with the trailer

village.

Considerations and cost estimates for the trailer village are:

Considerations:
1, Wdater supply, 100 gallons per man per day

3. Storage tank 2$300 per 1,000 gallons

b, Pipeline 254,00 per linear foot or trucked @5.15 per
mile per 2,000-gallon tank

c. Cost of water
2. Power Cupply
a. 150-kW line per 50 people @$56.00 per linear foot

b. Cost of power used or cost of generator plus fuel and

maintenance costs

3. Sewvage
a. Septic tank(s)
b. leach fleld
c. Collection line

4. Environmental Impact

9 Tratler initsg
a, /8 units 57,500 per unit
b. Concrate pads and roadvays
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Estimated Costs:

Capital Costs

28 trailer units, $7,500 x 28 $210,000

Power, water, sewage, concrete pad, and roadways 300,000
TOTAL $510,000

Operations Costs (Annual)

Maintenance and securfity, 5 nan-yei;s § 50,000

55 personnel TDY @$11.80/day, 250 days 162,250
TOTAL $212,250

5.2,2.4 TDY Support at Full Per Diem

The Caliente Range instrumentation sites are located throughout the
Caliente, Panaca, and Pioche ares with the intersection of Highways 93 and
25 being the approximate hub. This location is approximately equal distance
from most {nstrumentation sites, has power and water, a cafe, paved road,
and a service statfion, Because of these assets, this site ts8 to be used
3s range maintenance headquarters. A two-bay veh;cle garage is leased
fcr motor pool repairs at this site with collocated maintenance control
vans. There i{s adequate space for parking privately and Covernm:nt cumed
vehicles, and during off duty hours some security {g provided by the land-
lord and his station attendaats in addition to the surveillance provided

by the local lsw offficers.

) ZPY peraonnel would have leased/rented quarters in Calienta, Pioche,
ard Panace from commercial and private partfes. Because of the work week,
most of the TDY personnel would maintatin their quarters on a weekly basis,

. ontracting the quarters for a full week makes [t possible for the range

nersonnel to establinh o more home-1ike environment fnatead of just ltvinp
out of a wultcane. This permanent aspect will add conafderahly (o fmproving/
malutaining high morale as personne] may be required to work exceptionally

lony hours.
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hata frombl‘January to 7 December 1973 were used to deternine the
normal work day when the range is being used. The work day was defined as

a 30-minute drive from the maintenance van to che range Lnsttumentatibn '

site, 60 minutes of instrumentation warm-up time prior to‘any'aircraf; on
the range, mission time on range, and a 3G;minute drive back to the main-
tenance van when the last mission aircraft has departed the range. Approxi-
mately 90 percent of the work days were 8 hours or longer. To man the

site 5 days a week, the range personnel should depart tas Vegas, Nevada,
Suncday 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:

S0 TDY personnel at $25,00 per day
250 work days per year
Annual cost = 50 « $25,00 x 250 = $312,500

Although there are distinct differences In &tanual operating costs
amony these four alternatives, no one alternative has been selected. As
other factors may be important it {s expected that different alternatives
may 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 civilian or contract costs. However,
decisions between in-service civilian and contract will be based on cost
tomparisons {n accordance with Air Force regulations, based on Oftice of
Secretary of Defense and Office of Manapemciit and Budget guidelines, with

the most aconomicsl resource being selected,

5.2.3 Alternative COK Alrspace Implementatfons

A potential alternstive implementation of the proposed COR afrspace
degbing with modfficat lons to the Flyways tu ronﬁldﬂfed. ‘he possible
modiflestion is to reduce the floar ot the nywnyq Lo ground level in
the vicinitiey of smagll afrateips underlyfoyg COR North and COR Last,

The floors of 41l of the VEH Flywayw proposed fn COR North and COR East
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are wet at 1,500 feet ACL. [In order to enter a Flyway trom an alrstrip
beneath €9k North or COR East, an ATC or pracedural clearance will be
required., The resulting procedural accommodation of these operations
could reduce but would not compromise the safety of bath COR and non-

participating operations.

This procedure will establigh VFR access to each airstrip requiring
it. Where several airstrips are clustered near each other, procedures will
cover the group of strips. Pllots will be free to use this airspace to
depart their afrstrip and climb into one of the VFR Flyways.

Two probable arguments against this alterna-?ve approach are (1) that
many access rcutes may present s potential ravigational problem for COR
pllots and (2) that the airetrips do not fall neatly under the Flyways.
There are, however, only fivt. charted airstrips which would require only
fcur access airvspaces, Figure 5.6 {llustrates how the charted afrports fit
bencatn the proposed Flyways. Additional uncharted atrstrips for which
access airspace {s required may in fact exist and a survey would be necessary

fn determining the efficacy of this proposal.

Alrstrips on or close tc the boumdary of C¢OR airspace will be treated
slightly differently, by providing access to airapace beyond tle boundaries
of COR sirspace. An example of this type ol strip Is Lake Valley asfrport,
about 10 miles northwest of Wilson Creek. Figure 5.7 alan {llustrates
hew a small arcens alrap;ce volume would aégregate the smafl afratrip

tyaftic and (0K atr traffic,

L]
Note: This count excludes Hot Creek which is charced ga an abandoned
atrpore,
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6 UNAVOIDABLE ADVERSE IMPACTS AND MITIGATIVE MEASURES

6.1 COR ATRSPACE IMPACTS

Far-term COR afr activity 1s not yet well defined, so it s hard
to assess how COR airspace requirements may change with the development
of COR. Nevertheless, the proposed COR airspace states that no additional
airgpace proposals are considered necessary to satisfy the far-term COR
airspace requirements* in the Nellis area. Furthermore, R-48XX is pro-
posed as an interim restricted area,* implying that some day (when the
North Range ATC facilities are sufficiently developed) the airspace will
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 berter serve tie ubeis.

These three aspects of the proposed COR airspace indicate the fluid
and even reversible nature of afrspace actions. 1t is thus difficult to
imagine any permanent or even long-term unavoidable adverse impacts re-

sulting 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 communi-

cations coverage.

The adverse impact will be mitigated through ode of several pro-
cesses. The USAF could provide:: tem

- 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.

Y
Note: COR Afirspace Propossl, Appendix G.
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follows:
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. Other adverse impacts described in Sec. &4 could be mitigated as

1,

2.

Impacts on fuel and time: A thérough:diﬁsenination program
through the FAA, pilot's groups such as the National Pilots
Association (NPA) and the Aircraft Owners and Pildts Associa-
tion (AOPA) 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 woula be required.

Impacts uf the Flyways: The ceiling of 12,500 would permit
two routes in oﬁposing 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) rela-
tively less hazardous, and much hore acceptable to pilots by

allowing communications and navigation coverage.

This last issue is significant even though COR alrspace 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.guuowever. the pilot who doesn‘t
properly understand the COR operatib; might naively assume
that he must use the VFR Flyway, as is the case {n a TCA.

For this case alone, the ceiling of the Flyway should be high
enough to permit relatively safe night VFR with communica-
tions arl navigation coverage. This measure will ailo miti~
gate the adverse impacts regarding search and rescue
operations.

presTars
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3. Fixed Base Operatérs: In order to deal equitably with the
potential impacts on fixed based operators (FBOs) the Afr
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 affectad by COR activlttes.‘
The goal of such studies would be to establish a quan’ltative
base from which to assess monetary losses to FBOs due to COR-

induced air traffic diversions anu 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; Lhus there is a strong likelthood that
all duds and misfires are not recovered, To the degree that speat 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-tu-alr gunnery discharges
of 20 mm ammunition) the ordnance deliveries to the ground are well con-
trolled 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
prove harmful to :he’envlronment. such a fact may not be found out until

many tens of years have passed,

Ordnance deliveries on the Nellis ranges will continue to be perfarmed
under COR as they have for the past 30 years. Consequently, spent ordnance
will accumulate prina~tly {n target areas where there has been an accumula-
tion from activities of the preceding years. Al*“.ourh there will be a
continuing accumulation, it will not degrade any wider areas than have

*
Existing Nellis ordnance expenditure activities are discussed {m
Subsection 2.2.3.3.

63

—— i spa




Mttt

already been degraded, This situation will be true for all of the South

Range target areas.

1In the North Range target areas, however, pew tg:éét sites will be
located near threat simulator sites. Thus whenever ordnance 1s.expended
at these new sites, a small new area of range land will begin to accumulate
spent ordnance. idowever, theidegtee ofvordnanée'usage of these North

fange target sites irf no:z well definad and depends on the success with
which electrinic scoring s, ‘ems requirements are met. These target sites

will likelv be used fa: less fov live ordnance deliveries than would a
similar site on the Scuth Range. Nonetheless, if range policing is not
adequate, these smaller amcunts of live ordnance usage may still render .

such target areas unusable for many other potential applications.

Possible measures to mitigate these 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 1mpr6ved 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 igsolated areas which ara
already contaminated, the benefit of reducing the rate of accumulation

may be marginal.

6-4

B

AN S WP R N Y ub o St

RS

4 e e m Mavme e o




6.3 COR ELECTROMAGNETIC EMANATIONS

6.3.1 1Indirect 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,
suct as cardiac pacemakers. It has already been noted that
the operations of the threat simulators will come under the
purview of stringent COR safety procedures which should

eliminate any risk to cardiac pacemaker patients,

Under COR, EW activities will continue in the Caliente
region at about the same level; however, as COR develops,
additional and different simulator hardware will be brought
i{nto use, The use of each new pilece cf equipment will be
scrutinized carefully for any potential effects its use may

entatil.

The problem of undu;ZQennitivity of pacemakers to low-
level electric fields is not peculiar only to Air Force acti-
vities. FAA radars as well as the incidental uses of several
equipments, most notably microwave o;enn;.pooe potential pro-
blems. For this reason, the Food and Drug Administration has
lnttiat;d a progras to ultimately address this problem in con-
sultation with the pacemaker manufacturers and the Air Porce.
The FDA has awarded a contract to standardize pacemaker label-
ing, terminology, electromagnetic interference threshilds and
testing, It is expected that the fulfillment of this contract

will eventually lead to some sort of industry standards, es~




P e

pecially dealing with the tolerance levels to eleétric'fiélds
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and how they are to be le#ﬂured. Expected nanufgctd:er’al:eff,i5 ,“*‘

sponse to nev standards, coupled with existing facémakér life—

v Ades

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

Electromagnétic emanations froa COR electfcnic warfare
exerciges can potentially 1nterfefe with the operation of many
non~participating receiving equipments, The number, types,
characteristics, and specific details of location of these re-
céivers provides a situation of sﬁch complexity that precige !
prediction of impacts is difficult. Boﬁnding calculaéions show -
that under most EW circumstances, there would very likely be
significant 1n;erferencee in nonparticipatlng'equtpnents if no
precautions were taken. The degree and range of the interfering
effect depends as well on the wvay in which the EW activity is
planned and timed. The planning and carrying out of ; parti-
cular COR activity must also ta%e care to guarantee that t@g
test objcctivei are not compromised by uaif—intotterencc from
the many different COR tr.n.nittcr; that will 5. in operation.

For these reasons, a frequency management capability has
been established which causes each test ncti?iéy to be screened
for proper trequency coordination and clactrhna;pcti? interferences,
The COR frequency managesent activity 1nc1ud;o: participation
in all range schedulirg, engineering of all range frequency re-

quiresents, coordination will all government and nongovcrnncit
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frequency management agencies as required (e.g., AEC, lAA;
FCC, White Sands Missile Range, etc.), participation in the
development of frequency plans for COR exercises, real-time
frequency control and scheduling for tests, electromagnetic
compatibility analysis and consultation, and interference
resolution and range monitoring. Coordination, clearance,
and assignment of frequencies fo; electronic warfare emitters
will be a paramount task of the COR frequency ;anagenent-
activity. It is expected that these procedures should ac~
ceptably mitigate adverse electromagnetic interferences in

non-participating equipments.

6.4 REPRODUCTION LOSSES 1IN 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 baaic ‘
research concerning the behavioral responses of the various
species as it is due to demonstrated lack of impact. Th;
requirement for quantitative appraisals of natural environ-
mental responses to COR activities within a total escosystenm
context is discussed in Appendix B. Also, by way of cxa-;lc,
in Appendix C the calculation of the sensitivity of the Biyg~-
horn Sheep population to small changes in reproduction mecha=-
nisnm may ultimately produce significant iwpacts. Howvever,
these sensitivities are such that ordinary randoms fluctuations
in population cau,od by variations in forage evpply, etc., may
make it difficult to detect impending impacts and their true

cauees.
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In the same way that 1mpacts on rcptoduction may effect:?
the population of a single species, so can othet 1mpacts
matetza‘ize by 1nduced effects progating throu«h aenaitiv;_'

1inks in an entire ecosystem.' Because of the clinatic and

other restrictions that constrain desert ecosystems thete nay

be a greater proportion of sensitive linka in these ecosystems.
Withiut undertaking comprezhensive and detailed investigations
to détermine ecosystem gsensitivities it is difficul:‘fo de~

termine which are the sensitive links,

-With regard to these sensitive links, ecosystems which
include the {mportant check listed species of the COR area are

of primary interest. 1In an effort to mitigate or even avnid

potential udvarse impacts on the natural environment of the

type discussed above, the Air Force will consfder cooperative
efforts with State and Federal wildlife managers to improve
Ehe quality of environmental monitoring within COR. 'Effort
will especially be made to monitor species responses when

COR activities are taking place,

6.5 ECONOMIC IMPACTS

The analysis in Sec 4.6 has dgmonatrated i‘potentially
significant impact upon the Tonopah City and Lincolan County
achools., Both districts could experience an enrollment that
would exceed current physical capacity by about 15 percent
by the time COR {s fully developed (far term), This could
be a signifiéant burden to local residents as most capital
expansion {s funded by local bonded indebtedness., 1Ia addition,

the level of funding provided under PL=-874 is {insuffictent
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to cover the yearly operation and maintenance costs pér
student, It was estimated ip Sec. 4.6 that the potential
unfunded yearly costs during rar-:erm COR could amount

to 20 to 25 percent »f the county's existing educational

receipts and would likely cause some increase in local tax

rates.
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SHORT-TERM VERSUS LONG-TERM USES OF THE ENVIRONMENT
An issue invoived in relating short-term and long-term of the COR

. -

environment centers on the concept of the biological turnover rates of
eavironments. Turnover rates are used :o}des;iibe the faﬁes»at whiqﬁ»l
elements of the environment change. Rates 6£ growth (pioductiQi:y)Aare
often used as indicators for turnover rates; howevef,“fhe léfiér“hay" )
generally be considerably slower. As an example, the growth rates in
tropical forests have been documented to be about two orders of magnitude
greater than that of descrts or tundra. As a result, it may be inferred
that deserc turnover rates are at best 100 times lower than thc:e 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 ordnanée that is expended and then
left on the range. Any lead in this nrdnance w'll turn over -~ that is,
it will be assimilated by the desert environment, but very likely only
over 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 ex-

;- penditure under COR will be pretty nuch constrained to arehs'alieady

“similarly contaminated by past activities, Althougn COR will add to these

_amouats, it {s reasonsble to assume that the past actions have already

const{tuted a provable long-term effect of the type just dlscussed.

A specific example of effects which persist for shorter peribds is
the erection of buildings or otner "permanent" structures. In ﬁost COR
instances, such structures wil! be erec*ed in already developed areas
of the desert, In cases where undeveloped land becomes a construction
site, these short-ters effects will generally be controllable bv COR.

By this, we sean that a concrete slab (required for example for a fixed
radar wount) could be removed with relative ease if and when the COR
r.ission is completed, ' ‘
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R TRREVER.IBLE AND IRRETRIEVABIF COMMITMENTS CF RESOURCES

The use of range lands for the expenditure cf ordmance constitutes
The

perhape the only significant irretrievable commitment of resources,
resource is the land area in waich expended ordnance (fra-ments and
potentially live ordnances) accumulates, The commitment isreSﬂentiaLly
irreversible fn that these portions of the range are not safe for many .
of the other normal uses made of this kind of range land, most notahly
grazing, However, amuch of the exis .ing ordnarce expenditute is constrai-ed
to occur in dry lake beds which have virtually no capability to support

cartle grazing., The mineral values wichin these dry lake beds is not

established, but is thought to be negligible,

The commitment of resourccs in this sense is essentially the resulr

of past and present activities on the existing ranges. Except for the

possibility of a few new stall tarpet sites propused for the North Range,
the effcct of the proposed Cok would bhe insipnif cant in terss of the

cormitment that has ssready occurced.
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¥ bEATLS OF UNR.‘.‘SOLV.EQ CONTROVERS.I'ESF
“«t At the time of the publication of this draft énvironmoﬁtal
statement there were no krnown unresolved controversies. purinq
~.: varly stages of the development of the proposed Cini' concejpt
Lowaver, rumors were circulated and somé private pilot-~ in thie
zr-:a expressed objections to the project as they then purcoived
iz, The Air Force subsequently made exhaustive efforts to info-w
the: public and correct any misconceptions r;gurdinq Ch prope e
., ke Alr Force not only sougﬁt to inform the public butr it

21t incously attempted to solicit comments on the prouosad

v

v jeest, BDetails of these information efforts are spocifically

roatewioan the Iﬁformation Program for the.proposed Continental
“«rations Range which may be found in Appendj¥ £. Aprarently
i.. *o titls éxtensive program, as of this writing tihe ruteatiai

nuraversy with the private pilots appears resotv.d,

Best Available Copy
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10 OFFSETTING FACTORS AND THE CONSIDERATIONS OF OTHER AGENCIES

10.1 OFFSETTING PACTORS L -
The most significant offsetting factor that would result as an '

effect of COR development is the increased safety of operstion that will

be made available to all pilots wishing to use COR airspace. This will

be especially true when COR development is completed with respect to the

air traffic control instrumentation COR will install in meeting its oun

needs. -pffsetting considerations of existing land restrictions in siding

wildlife management are also important.

10.1.1. Offsetting Factors of the COR Airspace Proposal
The major objective of the proposed COR airspace is "atssion

accomplishment with safety”., Because of this goal, two related off-
setting factors emerge as a result of COR airspace.

1. Safety: By exercising an ATC capability in the COR area,
' the safety of many operations within this area will be

e o

enhanced. Even if the frequency of niliury‘ operations

in the area is increased, by segregating air traffic fn
both time and space, an orderly and safe interaction of ‘
both civilian and military aircraft can be achieved. [t
should be noted, however, that in at least one type of
operation (uncleared civilian osperations in COK North aad -
. COR East) safety would not be enhanced, and that if the -
_ frequency of violations increases, the ufety of both
military and civilian operations may even be reduced.

2. Communications and Surveillance: Part of the COR airspace
proposjl depends on the development of CORC. CORC will
become the nerve center for all COR operations. In addi-
tion 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 COR airspace. To do this effi-
‘ciently, CORC will require communications and surveillance

10=-1
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systems with good low-level coverage of COR airépaée.'
These systems will enhance the safetylgnd efficiency of
flight in COR airspace by permitting CORC to prbvide 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 re-
jult of the COR action, the restrictions on the exiscing‘Nellts ranges
ire to continue in support of COR objectives. The existing restricted
irea i the Nellis North Range--including the AEC/Tonopah Range under
iirspace boundary R-4809--overlap the BLM desigﬁated Wild Horse Range.
ne of the problemsbin managing wildlife ranges occurs with poachérs
ind other unauthorized or illegal takingé of the animals. Wild horses
:ompete for range forage with freely grazing, domestic cattle and con-
iaquently are recognized problems for some ranchers. The restricted
.and areas of the Néllis range pose problems fér 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 opinion
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 deveiopment 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 i
The FAA Administrator 1s manager of all US airspace. In those

ases in which some unique use of airspace i{s required, the.Administrator
ay designate the airspace {n terms of a level of restriction and will

n these cases designate a user or using agency who 1s then entitled to

¥
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enjoy the benefite of the designation., 1In order te have the Administrator
: ' , *

designate airapace, the future user must present an airspace propasal to

the FAA. The FAA then processes the airspace propdsal in accord with the

e m T

.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 format procéé
dures. Federal agency heads may request withdrawal or reservation of
land--1f it is for national security reasons, the spplication 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 contami-
nation of the land by the proposed use and length of withdrawal period,
impsct of use on other federal regulations having to do with the resources
of the area, and impact on water rights. Finally, the spplicant agency . i
must state its legal authority to withdraw the land and provide "A justi-
fication 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,"

1f the arei to be withdrawn is in excess of 5,000 acres, there are
certain additional requirements involving maps showing legal subdivisions; -
statements regarding proposed utilization of the property, location of ’ )
improvements, "and any cultural or other features of the lands requested
and of the surrounding area deemed by the applicant to be significant and
1llustrate the need for and effect of the proposed withdrawal."

*
Note: The COR sirspace proposal is presented as Appendix G.
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Notice of withdrawal must be publighed in the Federal Regiatér and

- publicity must be given to the proposal. 'If ihere‘is sufficient protest

or if it is deemed in the public interest'by the appropriate officer of
the BLM, a public hearing may be held. Costs will be borne by the
applicant.agency. The BLM makes its own 1n§é§tigation 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 withdfawal to a minimum egsential to the

applicant's needs and providing for maximum concurrent utilization.

The authorized officer of the BLM makes his findings of fact and
conclusions on the application. If the applicant does mot concur, he
may appeal to the Director of the BLM, the Secretary of the Interlor,

and under certain circumstances to the Offfce 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 nf such

agreement to compensate for the loss of the improvements, providing

that the applicant agency is authorized bv 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 natfonal de-
fense 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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11.
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18,
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21.
22,
23.
2.

25,
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APPENDIX A
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VERTEBRATE SPECIES AND COMMON PLANT SPECIES FOUND IN THE ARFA

Sores merriawi leusogenye
Narrian Shrev

Sorex vagrans vagros
Vegrent Shrew

Sorez tenellus
Duvarf Shrev

Notiosomwr crasfordi orawford?
Cramford Shrew

Myotie yumanensie yumanensis
Yums Myot{s

Mootis evotie evotis
Long-eared Myotis

Myotis volons interior
Hatiry-vinged Myotis

mstie 2alifornicun stephenst
Californis Myotis

My otie subulatue melanorhinue
Small-footed Myotie

Lasionycteris non:ivagans
Stiver-hafred Bat

Piptatrellun hesperus hasperur
Western Pipletrells

by tenious fusous pallidue
Big Brown Bat

Leriurun borealis teliotds
Red Bat

Lasiurus cinsreus cinereus
Hoary bat

Buderma maculatim
Spotted Bet

Cormynorhinus comaandii pullesrens
long-sered Bat

Antrcsous pallidus pallidus
Pallid Bat

Tadartia brasiliensis mertisano
Messican Pree-tailed Bat

Tadari i1 moiasna
Big Free-talled Dat

Sy luf lagn {dahognate
Vigey Rebdit

Sylatlngue nuttal 1£0 grangem
Nuttal! Cottontatl

Syl vilagus awtubonti arisona
Au Judbon Cottontet)

Larug toomeoni{i (ammenlis
vite-t/1Jed Jackrabbite
lepun mal fomions Jeneptioola
lork- "o led Jachrabbit
Eut iy sinimem goputator

Least Ci'fpuunt

26.
a7,

28,
29,

0.

3l
32,
n.
3.
3.

3.

3.
3.
3.
.
40.
41,

42.
4).

[T

49,

4.
[
48,
49.
50.

5.
$2.

53,

9.

Butamias dorsalie griwelli
Butamias dorsalis newgdensis
Cliff Chipmunk
Rutawias wnbrinus {nyosnsie
Sutawias umbrinus mevadensis®
Say Chipsunk
Sutamias palmeri®
Palmer Chipsunk

Sutamias panamintinus
Panamint Chipeunk
Amospermophilus leuoaus leucurus
Antelope Cround Squirrel
Spermophilus tomsendii mollis
Towsend Cround Squirrel
Spermophilus variegatus robustus
Rock Squirrel
Spermopht lus tereticaudus terotiocaudus
Round-tatled Cround Squirrel

Spermophilus lateralis certus®
Gelden-sant Jed Cround Squirrel

Thommye wmbrinud brevidens

Thommys wmhrinue centralis

Thomomys wumbrinus nonus

Thommys wnbrinue phellecesus*

. Botts Pocket Copher

Thomomys umbrinue virgineus
Botts Pocket Gopher
terognathue longimembris panowintir.s
Perognathus longimembrie virgims
Little Pocket Mouse
Parognathun parvua olivaceus
Great Baein Pocket Mouse
Perognithun formosus mihivensis
Long-tatled Pocket Mouse

teroymathus formsus {noolatus
long-tafled Pocket Mouse

Nicrodipod. pe megaouphalue albiventer®

Miorodifodope miguoephalus sadulonie®

M erndipoadopa miyaaepha lus me jacephlur
Derk Kangsroo Mouse

Miorodipadopa pallidus rufic.lloris®

Nierodipadpe pallidus awnphilve
Niorodipedopn pallidus puris®
Pallid Kangaroo Nouwe
Dipolmys oniii fetosus
Dipondimyn pdii monoemaie
Ord Kangaroo Rat
Mpodomye mi~rra sentralis

'n. satire range of thie species 18 contatned vithin the COR.




s7.
$8.
59.
60.

- 61.

62.
t3.
6b.
65,
66.
67.
68.
69.
10.
1.
2.
13,
14.

75.

6.

Dipodomys microps occidentalis -
Chisel-toothed Kangsroo Rat
Dipodoryys merriami 1
Merriam Kengsroo Rat
Dipodomys deserti deserti
Desert Kangaroo Rat
xginthrodontomys megalotis megalotie
Western Harvest Mouse
Peromyscus crinitus stephensi
Canyon Mouse

Peromysous grericus eremicus
Cactus Mouse
Péeromyscus maniculatus conoriensis
White-footed Mouse
Parcmysous boylii rovlayi
Brush Mouse
Peromys s truei nevadensis
Peromysous truei truet
Pinyon Mouse

myehomys leucogaster bpevisqwdus
Narthern Grasshopper Mouse

Onushomys torei.lus longtoauius
Southern Grasshopper Mouse

Neotoma lepida lepida
Desert Wood Rat

Neotoma einerea acraia

Neortome cinerea lucila
Bushy-tailed Wood Rat

8 rrotus mntanus fusosus®
BP0t momtamus mCOPOpUS
Montane Meadow Mouse -
Wior tws Tongiouudus litud
Long-~tasled Meadow Mouse
(aAdaraB Curtatus curtatus
lagiarss curtatus tnterme1iwm
Sagebrush vole

v muaculus
House Mouse
greth asn Draitum coueat
vpothi som Jorsatum epleanthum
Porcupine -
mip latrens [e8ter
nta litrans mearnsi
Coyote

v vy

8l. Canie lupus youmgi
Wolf -
82. Vulpes fulva necator
Red Pox ST
83. Vulpes macrotis nevadensie
84. Vulpes macrotis areipus
Kit Fox :
85. Urocyon cinereoargenteus scottii
Gray Pox '
86. Bussariscus astutus wevadensis
Ring~tafled Cat
87. Procyon lotor pallidus
Raccoon
88. Mustela fremata nevadensis
‘Lotg-tailed Weasel
89, Taridea tarus berlandieri
90. Taxidea taxus taxus
Badger
91, Spilogale gracilis gracilis
92, Spilogaie gracilis saxatilis
Spotted Skunk
93, Mephitis mephitis estor :
94, Merkitis mephitis major !
. Striped Skunk ‘
95, Pelis conaolor oalifomiea :
Cougar .o -
96, Felia somvolor kaihatenais ¢
Cougar
97, Lynr rufus baileyi
98, Lynr rufus palleacens
Bobrat t
99, Damy hemionue hemionue
Mule Deer
100, Antilocarpa americana amerioans
American Pronghorn
10!, Ovfo eanadearia nelaont
102. Ovie awzicnits eanadensis
Desert Bighorn Sheep
103, Cerwus canxlansia
Wapitt (Elk)
104, Cows - i
103, Horses ;
106. Burros
107, Domastic Sheep

N
The entire range of this species is containad vithin the COR.
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1.
12.
13.
14,

13.

16.
. 17.
8.
19.
20.

Gopherus agaseist
Dassrt Tortoise
Coleonyx variegatus utahewsis
Coleonyz variegatus variegatus
Hesteru Banded Gacks
Callisaurue draconoides gabl!
Callisawrus draconoides myurus
2ebra-tailed Lisard

Cretophytus eoliarie batleyl
Collared Lizerd

Crotophytus vielisent wisliseni
Leopard Lizard

Uipsoequrus drrealie
Desert Crested Liserd

Pargnosoma platyrhinos platyrkimc

Fhmmosama platyrhince oalidiarmem
Desert Horned Lizard

Saarnomilas obesus obesus
Chuckwella

Soecloporus graciosus graoioceus
Sagebrush Lizard

Scelaporus magiater
Desert Spiny Ligzard

Sceloporus occeidentalis bleeriatus
Uestern Fence Lizard

Uta stanshuriana Atejnegert
Side-blotched Lisard

Lartus’a vigilie
Yurca Night Lizard

Fur o skiltonianue
Western Skink

Lume w8 gilberti rubricaudatun
Cilbert's Shink

tnomt dopkirus tigris tigrie
Whip-Tetled Lizard

leprotyphlope hum'lieo humilie
Western Wore Snake

Sk o byl dnteree wtanun
Westesn Spade-foot Toad
Sufr ¢ paam horeas
Fufe. toren bombifrone
Western Toad
fouf a0 rittus
Great Plelns Toad
Fafe. wodhouser
Hoodhouse Tusd

P e e eri MY e N e P S A e -

a1.
2.

23.
24.

as.

26.
27.
28.
29,

1.
32,
3.
3%,
3.

37.
8,
9.

0.

Yestorn Worm Snake i
Arisona elegane ebuamata

Glossy Suake
Chionaotis ocooipitalis ampfta!“u
Chionaotis oooipitalis talpima

Western Shovel-nosed Saske
Coluber eonstriotor moreomn

Blue Racer

Leptoluphlops hmilis utahensis

Diadophis rezalie
Ring-Recked Snake

¥ypeiglena torquata dessrtioolc
Spotted Night Snake

Lamprepeltio getulus mlt{on‘a
Common Xing Snske

Maaticophis flagellum plosus
Common Whipenake '

Nasticophis taeniatue
Desert Striped Whipsnake

Fhyllorhynchus decurtatus pemcinsi
Spotted Leaf-nosed Saske

Pitunphie oateni fer dessrticola
Gopher Snake

Rhincoheilus leoontel lesomtel
Long-nosed Snake

Sonora semiannulata {sosoma
Western Cround Snske

Salvad ra hexalepis mojavensia
Western Patch-posed Soske

Tham rhis oleg.oa vagrans
Western Corter Snake

Crotalas oeragtes cerastes
Sidewinder

Critalus virs {ia lutosus
HWestern Rattlesnake

Crataled doutiqtud
Moheve Rattlesnake

opctalas mitoke!ld ‘
Spechled Rattlesnake

buy - mopoaccph.s mioroacerha
Southwentern Toad
Hufi panetatua
Devert Tuad
Hyla regtlla
Pacityc Tese Prog
Karat vatealef ma
bullfrug
Fanr g ipienr
Leopard Frog
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Gavia immer
Comson Loon
Podiceps caspicus
Bared Crebe
Podioeps auritus*
Horned Grebe
Aechmophorus ocaidentalie®
Western Grabe )
Podilymbus podiceps
Pied~billed Grebe

Pelasanue erythrorhynchos
White Pelican

Phalaspocorar auritus albociliatua

pouble~creasted Cormorant

Aprdea herodias treganaai®
Blue Heron

Casmerodius 1lbus egretta
White Egret

Egretta thula brewatert
Snowy Egret

Butorides virescens unthonyi
Green Heron

Nyotisorar nyotieorar ho astlf
thk-crme" Night Hercn

A tourus lentigincaas
American Birtern

lzobrgshud exilie hetperis
Least Bitrers

Myctert1 wwricwa

Wood Ikis

Flegalia ohihi
white-faced Ibls

e eolumd Lanue
Whistilng Swan

lop twesingt vt
fruspeter Swan

frant 1 amalenaia "vu‘

“-rrv' 4 ogupiensta minm
Canada Goowe

e aeraledend by erd omes
Yow Gonge

Demdp taanid Ul op neing _
fulvous Tree Duck

FUDR ‘I.:,I'f‘._yrl.'h "
Mytlard

At ptutl
Pintatl

Zegn cteopers®
Galwall

o e = - - -

[his speries nests within the (O,

2.
" ar.
. 28.

29.
30.
.
32.
3).

3.

35.

9.

50.

Anas carolirensis
Gresn-winged Tesl -
Anas digcore :
Blue-winged Teal
Ance cyanoptera
Cinnamon Tesl
Spatula clypeata
Shoveler
Mareca americara
American Wigeon

Aythya wmericana
Redhead

Aythya collarie
lh‘-m:kod Puck .

Aythya valisineriz
Canvasback

Aythya affinie
Lesser Scaup

Busephala elangula
Aserican Goldaneye

Furephala albeola
Buf f 1ehead

Melmitta deglandi
White-vinged Scoter

Melanitta peropictilata
surf Stoter

e Jamdisensis
Ruddy Duck

Moppea goprator
Ked-breasted Merganser

lizrarted qupr tetart
Turkey Vulture

Acripdtar ;v:u’w

quhaﬂk

2ol iter stpiatee geloxt

ﬁharp-uhlnned uavk

rep e rerdi®
(unpvr A Hawk

Rute + 0 2 ‘iAo .A.Al"ll-“v'.

ked - t-ﬂled Hawk

ERIISRCUFED RN
swatnsnn's Hawk

AT -~ 3 P s
Rough - Icgn‘.t Hawk

Fute v e g ‘at
Furrm,inmw Havk

apdla shrgd witoe cmrlensd at
wldc-n l'aylc

By Taentus louocodphtlus
Bald Eagle
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51.
2.
33.
M.
55.

56.
87.
58.
5.
60

61.
62.
63,
64.

€3.

66.
67.
0.
9.

16.

71.
12.
13.
76,

5.
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Circus oyaneus udsontus®
Marsh Navk

Pandion haliaetus
mpny

co mericanms®

’utrto Palcon

faleo peregrinus anatim
Peregrine Pslcon

Paleo oolumbarius bendirel
Merlin

4 90

ue sbasume obsourue®

Blue Grouse

Centroserous urophasimus®
Sage Grouse
h.'rt 2 gambelii gmbolit
5 ) Qu.ﬂ

Ald-'wn s gracoa®
Chukar

Fale> opzr.wnu
American Kestrel

Veleiarie guallopave’
Turkey

Crus spuudensis tabiia
Sandhill Crane

Rallus ‘imi 13 limionla
Virginie Rai'®

Prrzms car-!ina
Scar

Coturmicops o webopasensis
Yellov Ratl

sallinula eh’ aprpus
Comaon Gallinule

Porphgrula maptiniog
Purple Gallinule

Pulira e s mat
Cant

rharidrieg Cermdrinue w0 aue

Snowy Flover
Chirgdiriua demipilmitun
Semipalmated Plover

Tharadriue vasd farun®
Killdeer
B 11 wmt.pig
Hountain Plover
Plivi 1 i0 A .miviog dominf
Gerlden Plaver
FMuvig!is suararola
Black-belljed Plover
Aren ria intorpres
Ruddy Turnstone

L]

This species neste within the ‘R,
.

Endangered epecira, 16 USC 66M as, Appondix D.

76,

8l.
82.
8.
8.
85.

86.
87.
88.
9.
90.

91.
92.
93.
94.
9.

96.
97.
98.

9.

100.

Capella gal'linago dlliuta
Camon Satpe

urenius amerioowus .
Long-billed Curlew

Aotitie macilaria
Spotted Sandpiper

Tringa solitaria cimamomea
Solitary Sandptper

Catoptrophurus semipalartus
Willet

Pringa melanolewous
Greater VYellovlegs
Tringa flavipes
Lesser Yelloviegs
Calidris melanotos
Pectorsl Sendpiper
Calidris bairdii
Baird's Sandpiper
Calidris minutilla
Lesst Sandpiper

Ca'idrie alpima pacifioa
Dunlin
Limm ipomus 8o0lopaceus
Long-billed Dowitcher
Calidrio mauri
Wentern Sandpiper
M ropnaima himmtopus
Stilt Sandpiper
Limomy fedoa
Marbled Godwit

Crocrthia alba
Sanderitng

Hirp.t spue mezicanue
Black-necked Stile

Heseripastra americana
Avocel

Jte g pus episolop
wilsin's Phalarope

i=bipes Tobatus
Nutthern Phalsrope

iapun -o1liformious
Calttorata Gulil
farrm.n o lavarensie
Fing-billed Gull
Lirur [ hiladelphla
Bonaparte's Gull
Stem.r furetart
Yorestar's Yern
hildmiae nigra
Fleck Tern
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101.

102.
103.
104.

10s.

106.
107.
108.
109.

110.

111.

120.
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Zenaidura macroura marginglla
Mourning Dove

songidura asiatica
White-vinged Dove

Columba faseiata
Band-tailed Pigeon

Columbigallina passerina
Ground Dove

Geoooooyx valiforianus
Roadrunner

Tyte alba pratimoola
Barn Owl

Jtie asio cineraceus’
Screech Owl

stie flgmaolus’
Ylsmulated Owl

fudo virginianue ocxidentalis
Great-horned Owl

FBubs virginianue pallescens*
Great-Horned Owl

Ng'tea nuctea
Saowy Owl
Spestyto entfoularin hupugaea®
Burrowing Owl -
A87: atist
Long-eared Owl
23is flameus
Short-eared Owl
Aege lia8 2cadicus
Saw-whet Owl

hplaenop i lus m ceallil nutrallil

Poar-will

Ckipdetles minor heaperie
Comson Nighthawk

Th pletlea prutipennts tervva‘s
Lesser Nighthawk

Jipetul red anet fomus amasonae
Whip-poor-will

CRaetunt geri

Vaux's Swift

Ader ot ta swrtalia asxatilie
White-throated swift
‘ilypte sratue
Custa's Hummingbird
Zelasphorus platycersus
Broad-tafled Husmingbird
Gelaapnercd Pufus
Rufnus Hummingdbird
telluly ol Hope

Calliope Rusmtingbird

e v

'y
Thie species neste within the COR,
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126. Msgaceryle alcyon oauring
o Belted Kingfisher
127. Colaptes quratus collavis
Lo Yellow-Shafter Plicker
"128. Melanerpes formicivorus
’ Acorn Boodpecker
129. Asyndesmus levie
- Lewts's Woodpecker .
~130. Sphyrapious varia muchalis
Yellow-bellied Sapsucker

.

131. Sphyrapicus thyroideus mataliae”
Willismson's Sapsucker

132. Dendrocopos villosus lewccthorestis®
Hafry Woodpecker

133. Dendrocopos pubsscens loucurus®
Dowvny Woodpecker

134. Dendrocopos scalarie cactophilue®
Ledder-backed Woodpecker

135. Iyrovwe verticalis
Western Kingbird

136. Tyraomws vooiferans
Cassin’s Kingbird

137. Myicrchus sinerascens cinerascens
Ash~throsted FPlycatcher

138. Sayormie nigricane semiatra
Black Phoebe

139. Sayomis eaya aaya
Say's Phoebe

140. BPwpidomax breveteri
Tratll'’s Plycatcher

161, Bpidomar hewondii
Hammond's Plycatcher

162, Ppidomaz cberholaert
Dusky Flycatcher

163, Pwpidonax wrightid
Gray Plycatcher

Yok, Bmpidomar difficilis difficilis
Wewtern Plycatcher

185, Bwpidomax difficilis Rellmyri .
Western FPlycatcher

146.  romtopus aaniidulus velied!
Western Wood Pevee

147. Muttsllormis borealie

© Olive-sided Plycatcher  _

148. Pymcephalus rubinus [oveas
Versiilion Plycatcher

149, Eramcphila alpestria ut.wnais®
Narned Lark

130. Eremcphily alpesteis leusslacma’
Horned Lark

Best Available Copy
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151.
152.
153.
184
158.

186.
97,
138.
159,
160.

163.
162.
163.
164.

165.

in.
112,
173.
174,

175.
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Eremophila alpestris ameophila
Noraed Lerk

Tachyoineta thalaseina lepida
Violet-gresa Swallow

Iridoproome blosolor
Tree Swallov

#iperia piperia
Bank Pwallow .

Stalgidopteryz ruficollie serripemnis
Rough-vinged Swallow

Himndo rustioa erythrogaster
Barn fvallow

Fetroohelidon pyrrhonota
Cliff Swallow

Cymocitta eteller! maorolophat
Steller's Jay

Aphelocoma coerulescens wevadas®

_ Scrud Jay

Pica pira hideomia®
Black-dilled Magptie

Comus corar sinuatus®
Raven .

Ceriue brashyriymehns hesperis
Common Crow

Aymerhinue cyanosephala®
Pinyon Jay

Mecifraga colmbiana®
Clerk‘es Wutcracker

Parus gambeli inycensie®
Mountsin Chickadee

Farus tnommatus r{dyuayv"
Platin Titmouse

Auriparss flavicepe*
Verdin

Foa!ltripsrue minimua plimbeus®
Bush Tit

JZiteq sarolinensis temuingima®
White-breasted Nuthatch

ity canslynsie®
Hed-breasted Nuthatch

fitta pymiaa me!motie®
Pygey Nuthatch

Jacthia Lol liarie leucontict *
Brown (reeper

Cinolun mppicanue
Dipper

Inoylodytes aldm parkamii’
House Wren

Thry-mmen bool skii apemph: ' in®
Bevick's Wren

Thie

species neste within the (OR,

176.
n.
178.
179.
180.

181.
182.
183.
184.
185.

i9t.
192,
193.
196,

115,

196,
197, .
198.
9.

200.

Camphlorhynohus brimaeioapiliue’
Cactus lres

Talmatodytas palustrie asstuarimus®
Long-billed Wersh Wres :

Catherpes maziooms®
Canyon ¥ren

Salpinctes obeoletis®
Rock Wren

Mmis polyalottos leusopterus
Mockingbird

Dumetella ourclinensis
Catdird

Toxostema lecontei lecomted
Lecont’s Trasher

Tozretoma doreale doreals
Criseal Tresher

Jrecsooy.tes montanus
Sage Trasher

Tundus migritoriue propinquue®
Robin :

lr reus maevius merulni.jes
Varted Inrush

Cathamer guttata polionota
Hermit Thrush

Catharue guttata oromela
Hermit Thrush

Cathiru® ustulita ustulata
Swairson's Thrush

Cathirus umtulate alme
Swainson's Thrush

St alia wvzioma boirdi .
Western Bluebird

Stalia surrucailes
Mountatn Bluebird

My clenson toamaen (i tamaondt
I.wanend’s Solf(taire

bPoli. ptila carrulea amovnfseim
Blue-gray Gnatcatcher

Regu'ur natpra
Golden-crowned Kinglet

Regilun caiomdula oineascus
Ruby-crowned Kinglet
Anthun apin.lotty pbhescens
Vater Pipie -
Fhombyoi g sedpnomm
Cedar Wanving .
Phatn pepla nitenn lepids
Phatnnpepla
lemtun Lad o0t o0 at bl
Loggerhead Shrihe
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201. Sturnus vulgarie
Starling

" 202. Virwo vioinior

Gray Vireo .
20). Vireo solitarius plmbess .
: Solitary Vireo :
204. Vireo flavifroms
Yellow-throated Vireo
205. Vireo giluus swainsonii
Warbling Vireo

206. sermivora celatq orestera
Orsnge-crowned ¥Warbler

207. Vemmivora celata ocluta
Ovange-crowned Warbler

208. Vermivora ruficapilla
Neshville Warbler

209. Vermivore vinginiae
Virginis Warbler

210,  Vemmivora lusiae
Lucy's Warbler

211,  delmitheros vemmivorur
. Wiorm~eating Warbler

212. Pamula amesicana
Parula Wertler

*13. Dendrmo? ra peteshia
Yellow Warbler

2i4. emiroira acromata coronata
Myrtle Wardbler

719.  endrosea corcnata memopabilie
Myrtie Warbler

236, lewircisg eoronata udubmi
Myrtle Warbler

217, lerdmeieg r D peacens
Black-throated Gray Warbler

218, enir.tea gracise gracie
GCiace's Warbler

219, lenfroisg tamaendi
Townwend's Warbler

720.  papcrria ralmied aoatisals
Macgilliivary's Warbler

2.1, e thiypis tpishar asimpie
Yell~wthroat

222, werthlupis trichan nanidontalis
Yeliowthroat

213, selthtupir Tteiokan gmpicnla
Yeliowthroat

6. Ioteriy pipenn
Yelluw-breassted Chat

22%.  Wila g purilla pileclata
wiison'e Warhler

This specien nentw vithin the COK,

- 22.

2.

.

229,

230.
231,
232.
233.

234.

215.

236.
237.
138.
23%.

240.

1.
242.
243,
244.

245.

250.

Wileomia pusilla ohryseola
Uilson's Warbler

Steophaga pista picta
Radstert D

" Fasaer dc:na“iaui‘

House Sparrow

' Stumella negleota naglecta®

Masdovlark . Y
Xanthocephalus sonthosephalus
Yellow-headed Blackbird

Agelaius phoeniceun”
Red-winged Blackhird
Ioterss parisorum
Scott's Oriole
Ioterun galbula bullockii’
Sullock's Orfole
Puphame symocephalus®
Brewer's Blackbird
Quiasqlus quissala
Comman ( ~ackle

Nolothrus :ter obssuras
Brown-headed cowhird
Nolothrus ater art-~ietae
Brovn-headed cowbirc
dalichonyz vrysivorus

Bobolink
Firaigr lwdvieiana
Western Tanager -
Firmmges flava hepatica
# patic Tanager

Fhowstious melamicerhalue
Black-headed vrosbaak

uirasz eacrilea interfasz .
3lue Grosbeak

Pagacring guoena
Lezu’§ Bunticg

Heaporiph ni casps rting brookad
tvening Grosbesk

varpoda e purpurus oal € fimious
Purple Finch -7

Varpcdieus caostnii’
Casnin's Pinch .
Jarpsdioue merisavus fronealia
House Finrh e,
T frud prren pimea
Pine Siskin

Spinua eristio pallid . C-

tomann Gotdfinch
Jimea poattric hegpemphilus
Lessr ¢ taldliach

Best Available Copy

ok et e




281. Lozia oumvirostra bemdirel
Red Crosedill

252. Chlorura chlorura
GCceen- tailed Tovhee

25). Pipilo arythropthalss montoms
Mufcus-sided Tovhee

25%. Calamospisa melanooory”
Lark Bunting

255. Passerculus sandishensis nevadensie®
Savannah Spirrov

256. Pooecstes gramineus confinie
Vesper Sparrov

257, Chondestes grammacus etpigatus
Lark Sparrov

258. 4rphispisa bilineata deserticola
B.ack-throated Spartov

259. Avphispisa belli nevadensie®
Sage Sparrow

260. Juno~ hyemalis ciemont wwis
Slate-colored Jumeo

261, Junoc hyemalia montawe
Slate -colored Junco

262. Junao hyamal s mcarnai
Slate-toloved Juaco

- een U s T

: -
This epe. few neate within the COR

261.
264,
265.

266.
267.

268.
269.
270.

271,
2a.
2713.

274.

Junco oaniceps oanioeps
Gray-ne.ded Jusce
Spisella passsrina arizonas
Chipping Sparrew
Spisslla breveri
Brewer's Sparrow

Spisella atrogularie emre
Black-chinned Sparvow

2rmotriohia leuscrheys gambe's
White~crowned Sparrew

Zonotrichia lewsopheys oriantha
Vattercrowmed Sparrew

20..0trichia atrisgpilla
Golden-crovned Sperrow

Passerella {liasa sohistacer
Yoz Sparrow

Melospisa linsolnii
Lincoln Snarrow
Melospisa melodia fallar
Song Sparrov
Me' sepisa melodia montar®
Sonp Sparrov
Caloarius lagponious lapporicus
Lapland Longr-ur

A-9
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1. Salvelinus fontinalie . 14, Cyprinus cawpio S .
Brook Trout i B Asian Carp . . H
2. Salmo olarki henshari ** 15. lepidomeda wollispinus pratensie i
Lahontsn Cutthroat Trout : _ Mg Spring Spinedace .
3. Salmo trutta
* Brown Trout 16. Lepidomeda altivelis
4. Puntosreus lahontan : Pahransgat Spinedace
Lahontan Mountain Sucker 17. ? albivallie*
5. Pantosteus intermedius White River Spinedace
White River Mountain Sucker 18. Ictaluru® oatus
White Catfish
6. atsgtomus aqrdens - 19. Ictalurue melas
Utah Sucker ' Black Bullbesd
7. Gila robusta jordani* ** 20. Crenichthye baileyi
White River Gila White River Springfish .
8. Richardecniue egregius 2l. (Crenichthys nevadas* :
Lahontan Redshiner : Ratlroad Valley Springfish ) .
9. Siphatelea bionlor obesus 22. Gambusia affinie
Lahontan Tui Chub Mosquitofish
10.  Rhinichth e osoulus robustus 23. Peroa flavescens
Lahontan Speckled Dace Yellow Perch
24. Micropterus dolomieui
11. rhiniohthye ossulus mevadensis Smallmouth Blarkbase
Amargosa Speckled Dace 25. Mioropterue salmiodes
12. Rhiniokthye caculas velifer Largemouth Blackbase
White River Speckled Dace
13, Moapa coriadens ¢4 26. Lepomis macrochirus

Moaps Dace

Bluegill Sunfish 7

Best Available.COpy

r .
The entire range of this species i{s contained within the COR.

. .
, Endangered species, 16 USC 668 aa, Appendix D,

A-10




N

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21

23.
2.
25.

26.
27.
28.
29.

n.
32.
33.
3.
3.

3.
3.
8.
9.

4l.
&2.
4).
&
(38

&46.
&7.
48

49.

sl.

$2.
13.

Abies Oomsolor
Agropyron spioatum
Agropyron (nerme
Amglanohier pallida
Ambrosia dewsa

Arctostophylos mevadenste
A-towisia nova

Artewisia spinescens
Artemioia teidentata
Artewisia app.

Atpiplax oonssoens
Acwiplex oonfertifolia
Bromus teotorum
Ceancthus velutinus
Cercocarpus ladifolius

Chrysothowus novascous
Chrysothomus visoidiflome
Coleagyne ram-asfeime
Cowanta neomerioans
Vistichiles stricta

Elyms otnareus
Burvtia lanata
Grayia spinosa
Hilaria jamesil
Hilaria rigida

Juniparus ostensperma
Larrea tridentata
Lyoium andereont
Jpuntia spp-
Jryscpeis hymenoides

Picea engelmmii
Finus albicaulie
Pinue flarilie
Finus longaeva
Finus monophylla

Finas p.omulerosa
b1 nevalanais

b oa seoundn

Fopulun tramloiden
Parshia glundulosa

turchia tridentata
urreus gaomhel 18§
Guerun turbtnella
Salsila kald
Laroobatus batleyi

Sarcobatus nerwioulatue
Sitantun hyetmiz

Stipa comata

Stipa spe~iosn
Symphoriocarpus spp.

Yuona haooata
Yunan brevtfolia
Yucoa sohidigera

White fir

Blusbunch vhaatgrass
Bluebunch vheatgrass
Serviceberry
Bursage

Pinenst manzanits
Black sagebrush
Bud sagedbrush
Big esgebrush
Ssgebrush

Pour-wing saltbrush
Shadscale
Chestgrass
Buckbrush

Mountsis mehoghony

Mubber rabbitbrush
Grasn rabbitdrush
Blackbrush
Cliffrose
Saltgrase

Great Basin wildrye
Whitesage

Spiny nopsage
Gallets

Big gallets

Utesh juniper
Creosate bush

Box thorn .
Prickly pear cactus
Indian ricegraos

Engelman spruce
Whitebark pine
Liaber pine
Bristlecone pine
Single needle ptayon

Yellow pine

Nevada bluegrass
Sandberg’v bluegrase
Quaking sepen
Desert bitterbrush

Antelope bitterbrush
Cambel's oak

Scrub oak

Russian thistle
Ssiley'e greasewond

Creasevnod

Squirre! tesl
Needle-and-thread grass
Desert nevdlegrass
Sauwbe-ty

Spanish hayonet
Joshus tree
Hojsve yurca

A-11
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APPENDIX B

ECOSYSTEM MODELING FOR ENVIRONMENTAL IﬂPACT'ASSESSHENT

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 1nc6rporated'1nto 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., Such a changé is necessary for the system
to peréist, but it certainly will be accompanied by some species adjust-
ment, and in manyAcases, species departures altogehter. If the latter
species have limited ranges, their extinction is 1nev1tab1é; more dispersed
species may simply reduce their ranges or alter their niches. In all, the
thousands of adjustments required to prevent system sterility are dynamic

and must be considered as such,

Numerous questions require reasonable answers before all these
adjustmenté can be predicted, and that is basically the responsibility of
an Environmental Statement (ES). Obviously, nefther 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, alﬁﬁough
many of the most 1mportént seem obvious, it is the latter that must be
addressed first; in their solut’on, others may prove insiznificant. ;
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), it falls well within thg concern of ecological processes;
and it must rely cu the analytical tools developed by ecologists and their




conteibutlng companlon d(nctpllnus: phystolagy, cvnlution, behavior, and

genetlen (Flg, B.1).  Parthermore, Flg, B.1 demonutrates the need to review
findings In areas other than strictly ecology, since they may c&ntribuce i
considerably to the solution of many ecological or environmental questions.

Projected Impact Evaluation

The basic ecological unit is now generally accepted as being the
ecosystem, since it relates the physical and functional concepts together ;
for total system maintenance, A terrestrial ecosystem has basically four :
living components: (1) Producers--including the greer plants, (2) Primary
consumers--including the herbivores, (3) Secnndary consumers-~including
the carnivores, and (4) Decomposers--including the bacteria, Two funda-
mental processes relate these components: (1) elemental cycling and
(2) energy transfer. 7Tne differential rates of both processes are functions

of intrinsic and environmental factors influencing the relationships of the

-

AN-41846

PHYSIO0LOGY

GENETICS EVOLUTION

BEHAVIOR

Figure B,1, Interrelations of the Essential Disciplines in an

Environmentsl Statement (ES)




phvsical components. Figure B.2 is a simpiified flow diagram of the

relationships of the physical components. -

Relationships of the components.are‘apﬁafent in Pig. B.Z;zalthpugb“

it provides no information on the type of relationships. ' Enmergy transfer
from one component to the next is essentially in the form of donsumpéion
(predation, parasitism, grazing, decomposing, eic,}. Zuergy enters as
light or as organic import, and leaves as heat (via respiration) or as
organic export. 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 etosystem may be.as smali as
an aquarium or terrarium. Since organic production is restricted to
ecosystems, the organic imports and exports are the ties that link the

arbitrarily defined ecosystems togéther. Perhaps the clearest vision

would be completely connected systems of interlocking rings (ecosystems)

of various sfzes, with all systems to a greater or lesser degree iater-
dependent. Thus, induced adjustments will not go unno;iced in otheis.
The magnitude of such adjustments has reached incomprehensible levels
with man's mobility and transfer capability; In gome cases, several
entire components have been removed and transferred to totally different
systems, such as found in the expanded agricultural business. However
dependent the systems are on each other, the primary fmpact ig felt

within a system.

Procensen.vichtn an ecosystem, which demonstrate the required ad-
justments vhen nlterlfionn are made by man, are best seen by examining
i 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 1likely to be present and inter-
scting on the North Range.

B-3
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The Narth Range 1s located primarily in Salt Desert Shrub_conmuni:y.'

where the principal specles are:

Froducers -

Primary Consumers -

Secondary Consumers -

Top Congumers -

A dlagramatic model of these many species (and these are only a

Black sagebrush .

Bud sage

Four-winged saltbrush
Globe mallow
Greasewood

Brewer's sparrow
Chisel-tooth kangaroo rat
Horned lark

Least pocket mouse
Mourning dove

Horned lizaxd
Kit fox
Loggerhead shrike
Marsh hawk
Rattlesnake

Badger
Bobcat

" Indian rice grass

Rugsian thistle-
Shadscale

Spiny hopsage
Winterfat

Ord kangaroo rtat
Pallid kangaroo mouse
Sage thrasher

Vesper spsrrow
White~footed mouse

Raven -

Red-tailed hawk
Side-blotched lizard
Whip-tailed lizard

Coyote !
Golden eagie

partial list) would be very difficult to prepare and slmost impossible i

to interpret visually.

Consequently, only a few of the species will be

included (Fig. B.3). Obviously, the web {llustrated in Fig. B.3 is

limited even more than it first appears, since its only driving force is

the transfer of energy.

Decomposition is not included.

Some liberties can be taken while {nterpreting the generalized

behavior and importance of such a wodel. Supnose, for instance, that
air traffic were to increase to the extent that marsh hawks simply left
the area for others where reproduction and feeding suffered less {ntrusion.

Although nat necessarily so, this could result in an increase in other
secondary consumers which ia turn, wight reduce the piinary 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 tha marsh havks moved would

8-S




COYOTE
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f

LEAST POCKET
MOUSE

WINTERFAT
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MARSH HAWK RAVEN
\ KIT FOX
q
N
~
S sun‘xxz\\
N N
\ \ > > J
< \ .
HORNED LARK [\ ‘
\
CHISEL-TOOTH ORD
KANGAROO RAT KANGAROO RAT
MISCELLANEOUS /
INSECTS I
N\
I t | 7
: FOUR-WINGED INDIAN
BUCSAGE SALT BRUSH RICE GRASS

Pigure B.3. Theoretical Food Web for the COR North Range
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be impacted in a somewhat reverse manner. 05016usly.':h13 hypdthetical
case is much too simplified to be predictable, but it demonstrates the »
interactions of impact and the concern of etq}dgists or multiple ggegs‘ '
of a range. 1t is possible that activity in fhé ti: space cbgli hhﬁg‘:'
an impact that will eventually change even the vegetafion--withoht the -

ground itself even being touched.

The preceding discussion should make it clear that sny Environmental
Statement must include at least a projected s;heme of how an impact
may be felt by the environment. Also, it is apparent that such an ES
must include an ecosystem analysis tc describe the'éxisting ecosystem
as the basig for projected impacts. Perhaps a noré 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 ecogystem, it must evolve an
effective means of reproducing. Reptoductlod is often one of the most
snecialized activities an organism engages 15; and probably the most
vulnerahle to perturbation because it is so speclalized and because {t
is uncompromising in teims of species»sutvtval. Pogsilhle impacts on re-
product{on are best exsmined in view of the reproductive process {tself.
This is modeled generally in Fligs. B.4 and 8.5, which Lllustrate the
essential demographic steps leading to successful reproduction. The
generalized model (Fig., B.4) requires some additional detailing (Fig. B.S)
asvfat a9 N6 and N8 are concerned, because thepe are the stages that
assume the responsibility of reproduction, and induced interferences-are
1ikely to occur within them. Also, birth rates sre essentially a functionm
of what occurs during these stages. In Figs. B.4 and B.5, the N's repre-

' sent‘:he nunbers of organisms in various atates {e.g., fetus, of!-pring;

mature msle, immature male, otc.) at a given time t. The P's ropresent
the losses to the population from different wodes of predation; the D's
represent losses to the population by various natural causes; and the

R's and B's represent sdditions to the population by reproduction. The

B-7
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A

necessary level of detafl In subdtvidinu each of these functions 1s a
wodel rerquirement driven by the complexity of the system being sodeled. i

The model i{s deliberately designed to be as gener‘l as possible
so that species with highly different life cycles can be modeled within
the generalizéd scheme with convenient modifications. Tue rates of
change (P,D,R) are obviously the most important factorg to estimate, as
far as environmental impact is concerned, since they are more sensitive
than the statrs components (N). Since the time interval (as designated
for the species concerned) between t and t + 1 may be any length
in diffevence equations, the generalized difference equations for all

rates may be written as:

Star: variahle at - State varisble at Change 1n'|tate variable o
the next time (t + 1) the present time (t) between t and t + 1 i

This {a expregssed mathematically as:
N‘(: +1) = N‘(t) + ci‘t)
vhere Ni(t + 1) = Number of organfsms in category i at time t + 1
Ni(‘) = Number of organisms in category 1 at time ¢

Cl(:) = Change in number of organisms in category { when
moving from time t ¢to t + 1. This change can .
be negative, zero gr positive, depending on whether

th
the {

category is decreasing, unchanging or in-
creasing, zespectivaly.

When specific functional difference equations are generated for
different species' paramcters, time intervals must be designated. Since
this model is obviously only & portion of a total ecosystem model, such
time intervales must be long enough to include the discrete nature of

8-10




certain population processes and yet ahdrt enough to #ppt

continuous nature of rapidly progres;iﬁg phenomena.

require its own time intervals.

oximgﬁe the

Each species will

B-11
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APPENDIX C

EVALUATION OF THE POPULATION DYNAMICS OF DESERY SIGHORN SHEEP

In most cases, species occupy a niche such t'iet 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
varfation; but when the mean shifts, all species will have to make an
adiustment--gsome may enlarge their uiche and increese numbers, while
others decrease theii niche and subsequent numbers., Decreased niches,
or rether suall decreases in fertility rates, can have cascading effects
on the population., 1In si.mmary, most species (particularly those in desert
environments) live in an environment imposing rather restrictive ranges
on their population parametara, Consequently, small changes in these
environnents can have dramatic e /fz2cts an the populations; and most
species have evolved verv narrow tolerance limits, Desert Bighorn Sheep

are examples of these animals and will be i{llustrated here.

wow that the reproduct !ve mwodel has been “cveloped (Appendix FY,
one must determine which compeaent () to survey periodically tu monftor
the fmpact on a chosen species (Desert Bighorn She2p in this example).
fhere it 18 assumed that studies of reproduction are likaly to be most
illuminating. Also it wnuld be most convenieat to require the measuremcnt
of only one of the moldel compenents; and this might be sufficient in some

cases, ~

- -

The total reproduction of a species is assessed by coordinating the -
birth and death rates among the states Nl to Ny, producing what {a
renecally referred to as a "life tavble," Life tables, when extenled to
include fertiiity tables, can conveniently be used to evaluate the "uet

reproduct{ve rat." (Ro).




_ These tables are exemplified with Deaer: Bighotn Sheep data (Hanaen
1961, 1962, 1965, 1967). Some of the deta tequired wvere not available'
thus, some extrapolations or even inferences were made to complete the o
calculations in Table C.1l. The terms in these combined tables may be

B T S 3 - .

defined as:

x = age interval, years
d(x) -'number‘of dying during the age interval x to «x +1
1(x) = number of survivors at the start of age interval «
q{x) = rate of mortality during the age 1nter§al x to x+1 ) !
e(x) = mean expectation of life for organisms alive at the start

of age x

probability of female survival to the pivotal age =
[x + (x +1))/2
m(x) = number of female bffspring per female age x , per time unit

1' (x)
(one year, in this table)
Ro = net reproductive rate

The net reporductive rate (Rd) can be used to generate a logistic

growth curve:

tmt )
N(t) = N(0) e (c.1)
where N(0) = number of individuals at time 0
N(t) = number of individuals at-time t

r(m) = innate capacity to increase (or decrease) for
some specific environmental condition

t = time

The factor r_  can be obtained from R by
m _ o

log, (R) | :
rm - ———ea—g— (C.Z)

Cc-2
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with G = the mean length of a generation, defined by

= Zl'!:)m(x)x : ‘ ‘ o (.3
o .
If R =1, then r = 0 (Eq. C.2) and _N(c) = N(0) for t > 0 (Eq. C.1).
Thus, an Ro of 1.0 signifies a replacement level of reproduction for which
the species population is in steady-state equ_ilibriuu. 1f Ro >1, L
is positive and the population will grow, doubling in a period equal to

0.693/r_ . In a similar fashion, R <1 leads to a declining population. -

ihe data shown in Table C.1 for age upeéif:l.c fertilities m(x) were
synthesized to conform with the limited kuowledge concerning Bighorn Sheep
reproduction, For example, it is quite well knovn that the ewes do not
hear in the first threé years, and that the life expectancy is approximately
15 years. The last few years are expected to be nearly barren. Iit between,
a schedule of age specific fertilities is adbpted which shows a gradual
buildup and then decline and which can be roughly calibrated against known |
population data.

With the assumed schedule for u(x) » @ net reproduction rate of 1.56
is deduced which, if correct, would cause the population to grow. Howe’vet;
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 perifod 1961 through
1967. Thus when the effect of regulation through hunting is included in
the life tables, an Ro for the total population of 1.0 should result.

It 1s known that the parcentage kill among all ages was about 40
percent of all males that died, lnving about 60 percent of all deaths
attributable to natural causes. 1If it can be assumed that through this
study period (1961 to 1967) the population was in steady-stage equilibrium
with 2 corresponding stable age structurs, them it can be shown that the
effect of a steady 40 percent kill rate due to hunting will cause the
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population to have ahout twice as many fesnales 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 neces-
sary condition to validate Che assumed fertility schedule, it is not
sufficient, as there are other schedules that can meet the same set of
constraints. However, the important characteristics of the fertilicy
schedule are: the length of the initial non-bearing period, and the
peakedness of the schedule, The one assumed for Teble C.l 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 repro-
duction rate Ro + While a change in death rates will tend to produce
proportionate changes in R° » & change in fertility rates can produce a
greater than proportionate change in Ro . For example, a 107 increase
in the death rate of an otherwise unregulated population would reduce
Ro to approximately 1.4. A 302 decrease in fertility would reduce Ro
from 1.56 to approximately 0.9, An increase in death rate of 10X combined
with a 302 decrease in fertility devises Ro to approximately-0.8. A
similar result would obtain 1f a large fraction of ewes were taken in the
regulated hunts. Thus impacts on the ewes themselves or their capability

to reproduce will produce equal effects on the population reproduction rate.

These data snd the analyses that proceed from them are not entirely
conclusive, Other factors should be considered[ The fact that the analysié-
deals with expected values calls into question the minimum size of the
population for which these expectations remain reasonably valid. This
would in turn depend on the variations in other population stress factora
normally to be expected, such as the variation in forage supply. And
because of these factors, it may be somewhat difficult to measure the
significant parsameters of a population from which meaningful life tables
can be constructed and population impacts predicted.
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APPENDIX D . -
TURNOVER RATES IN DESERT ENVIRONMENTS

The concept of turnover rate in an environment was probably intro-
duced initially as an aid in explaining the rate of change amohg living
(and sometimes non-living) coipdnents of the environment. Most often it
refers to the rate at which certain elements move through ecosystem compo-
nents, or to the rate of change in the population (Appehdiceé B and C).
The rate is most often expressed as a ratio of throughput to total con-
tent for element cyclihg. or as a turnover time fér populations and bio- _
mass. An expression of the latter is inherent in the calculation of Ro .

. as defined in Appendix C. This appendix will deal priuarily'vith 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 associsted with arid-lands management or pertur-
bations thereto. This is best expressed as the recovery rate of altered
ecosystems, otherwise often referred to as secondary succession. In plain
terns, if an envirorment is altered, how long will it take to adjust and

finally return to soue sort of a stable state?

Since elemental turnover rates are ratios of throughput to total
content, the rates are influenced most by the rate of growth among the
producers (productivity). Tropical and agricultural systems turn over

. rapidly becsuse of the natural or managed growih, respectively. The funda-

mental lack of water in arid environments precludes heavy productivity;
thus, turnover is likqwioc much slower. Walter (1954)‘£ound a positive
correlation between productivity and rainfall in deserts and woodlands
of Africa; alsc, productivity has most often been demonstrated to be
higher {n North American non-arid than arid environments (Odum, 1971;
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Collier, et al., 1973). Also, the tummover times are faster inm noﬁ-aﬂd
environments, leading to a slower recovery time among the arid ech_systns.

e e g

Wallace and Romney (1972) reported an average productivity of about
450 kg/ha yearly in the Southern Shrub community of southern Nevads for |
combined herbaceous and shrubby species, which may be as little as 10X
of alwost any other system for which we have subscantial data. Comparative
productivity data in terms of energy content are shom in Tsble D.1.

Assuming a direct relationship (which is probably optimistic) be-
tween production und' turnover time or rate, the apparent conclusion is
that deserts are at least 10 times slover than all communities except the
Tundra. This would also suggest that recovery would be equally slow.

Wallace and Rowney (1972) generally concluded that yield resulting
froa added nitrogen to the soil is somewhat controlled by the amount of
availsble water, since they experisnced only a slight increase when wacer
vas not.added. Also, since there was already ample nitrogen in the soil '

TABLE D.1
ESTIMATED PRIMARY PRODUCTION AMONG SOME MAJOR BIOTIC COMMUNITIES

(Odum, 1971)

Community Pr:l::zlxgc;’u:uon
Desert 200
Tundra 200
Gragslands 2,500
Dry Forests 2,500
Coniferous Porest 3,000
Moist Porest 8,000
Croplands 12,000
Tropical Porests 20,000
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to support amnual turnovers, the addition_uas not p;rticularlf effective,
There was already more available'ﬁigfdgeh“;ban ghe plants could assimilate
with the amounts of water received‘éach yéif, 'fn ;hiq tegaéd; 1t»#s”
rather unlikely that nitrogen added thiough'adequately i:sthlied dewage
management systems would have an obaervable impact, even if it were in

the Pinyon-Juniper woodland whete production may be higher than it is in
the Northern Shrub, Southern Shrub, and Salt Desert Shrub communities.

Perhaps the most important faétor to considef 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-1920s. Evidence of this town is still
clearly etched in the vegetation, suggesting that it has only begun to
stabilize, and will require perhaps as msuch as 200-500 years. Activities
in .these fragile and inordinately slow communities could be essentially
permanent as far as the foreseeable future is concerned. Such things as
fires and accumulated ordnance fragments may persist in their effects

forvmany 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. The rates of
turncver among these materials would be almost {mperceptible; thus the
accumulation could become substantial over s few years, particularly as
COR activities are increased. Most interesting may be the potentinl
effect of lead on soil. Delivery of ordnance to test ranges undoubtedly
iuvolves lead as in, for example, 20 wm ammunition. '!‘his lead is inert
in the short-ternm practical sense, but in the long term may eventually
become converted to organic lead and assimilated in the biological cycle.
This effect 1s certainly not clear, but one thing is: 1if thare is s nega-
tive effect, it will likely be'ancrved long after the accumulation has
reached a level so high that recovery is vtrtuilly impossible. Algo, &
supmary statement by Wallace and Romney (1971) on the accumulation and
effect of lead in desert plants may be an important consideration in the

target areas:




Tetra-ethyl lead additives in vehicle fuel have
been shown by several investigators to contami-
nate 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 contami-
nation was apparent in foliage of desert vegeta-
tion collected alongside the roadway, reflecting
the variation in traffic volume on the two por-
tions of U.S. Highway 95 that was sampled. Lead
contents greater than ten-fold of normal were
found in plant foliage alongside the heavily-
traveled roadway. ‘

Of course, the question 1s simple: how much lead is being deposited
at the target area? HNowever much it is, it will apparently persist for
hundreds of years and may eventuslly affect the upper trophic levels of
the ecbs}sten.

While elements may cycle very slowly through desert ecosystems,
populations of plants and animals vary widely. This variation is s
response to the local productivity in the case of animals, and rainfall
in the case of plants. When the raiufall is sutficient and with an appto-
priate distribution, production will increase many times what 1it 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 iarge numbers of low-level jet
aircraft flights, and such conditions may pose a. potential source of
impact on the ground activities of e;;hgg humans or animals. Jet noise
effects depend upon many factors among which the most important are:
characteristics of the jet engine source, charac:eristics of the aircraft
operation (e.g., takeoff or landing), distance to the observer, and the

observer's response characteristics.

For jet engine noise source and aircraft operation charactertstics,
we will rély on recent flyover nolse weasurements pérformed at Hriiﬁt—
Patterson AFB on F-104G, F-4, and F-14 aircraft.* Each aircraft notse
source was measured for afterburner, takeoff, and approach power settings.
In addition the F-104G and F-14 aircraft were also measured for crufse
power noise output. Flyover altitudes duving the tests ranged from
approximately 450 to 1000 feet. One-third octave band spuﬁd 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 and pérceived and effective perceived noise levels (with and with-
our tonal correccions). . Peak:values corrected to standard conditiens

were also pr¢ rided.

Flight profilés during COR operations are not expected to vary much
from those experienced ar part of present-day operations on the existing

-

*

Raw and reduced data furnished in computer output formst by the Aerospace
Medical Research Laboratories, Wright-Patterson AFB, to General Research
Corporation, "' January 1974,
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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
data provided by AMRL. Also the variation in flight profiles for COR
operations will continue to be relatively large and tend to obviate second-

order effects in noise calculations. Accordingly we have used the AMRL

B e TS

data to develop first-order noige effects to be used in COR impact

assessments.

A great deal of research has been performed on human responses to g
all kinds of noise, and especially to jet aircraft noise. Several mea-
sures have been devised to characterize basic human responses im 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 alrport
noise. The latter measure is often incorporated in another calculational

procedure to derive 8 "noise exposure forecast"” (NEF).

. s S ¢ v

Analysis of the AMRL data indicates that maxiuum measured perceived
noise levels (PNL) do not occur at the same point as maximum overall sound .
pressure levels (OASPL) when normalfzed to a constant slant ‘range. Maxi- ‘
mum OASPL are weighted to low frcquencies relative to the condition of
maximum measured PNL. Since typical slant ranges to observers of interest
in COR operations will likély be greater than those during the measure-
ments, and stmospheric attenuation reduces the significance of aigher fre-
guencles, we have taken the polnt of maximum OASPL ae the conditfon to ¢
scale to greater slant ranges. Figures E.1, E.2, and E.J show the rvesults
of these calculations of effective perceived noise levels for F-104G, P-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 asseseing the drop-off due to atmospheric attenustion
for the longer distances. (Straight linee depict only the drop-off with
the inverse square of the distance.)

-
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Little is known concerning animal fesponses to aircraft noise
sources, and there are no equivalents to ENL for each particular species.

Consequently, for impact assessments regarding animals, overall sound

pressure levels are used as a f\;ndamental'uaéure. Figures E.4, E.5, and

E.6 represent approximate first-order scilings 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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SONIC BOOH CHARACTERISTICS FOR COR OPERATIONS

INTRODUCTION

ix summarizes some estimates of sonic boom intensity and

This append
n that may be expetienced at or near ground level from aircraft

as have taken place on the Nellis

flying overhead at supersonic speeds,
Range and as required for projected COR operacions. Estimates of the

path at which the

paximum distances from the ground trace of the flight
boom will be felt (with diminished intensity) are included.

The nature of the problem is illustrated by Fig. F. 1, Given the

teristics of an airplane in supetsonic flight, it is necessary to

determine the characteristics of the surrounding pressure disturbances. -

AN-41341

NEAR FIELD
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Sonic Boom Pressure Field

Figure F.1l.
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As shown in Fig. F.l, the near-field pressure distribution is influenced \
by several discontinuities in the airplane shape (wing, canopy, engines, i
tail, etc.) which generate individual shocks., At greater distances from i
the aircraft these individual shocks coalesce into the bow and ;Eern o ;
shock waves, and result in a far-field variacion of pressure with time
that can be idealized as an "N-wave."” The onset of the boom is felt as
a sharp increase in air pressure, followed by an essentially linear de-
crease in pressure to a value below ambient, followed by a sharp return
to amblent pressure. The intensity of the boom has been taken as the !
peak overpressure, The duration of the boom is measured by the time .
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 €light 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.Z.al The overpressure decreases with
lateral distance until the "cut-off" distance is reached, st which point

v e e e — -

the overpressure dei:reases 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 overpres-
sure. However, for the purposes of this report the lateral extent of the
boom in standard stili-air atmospheric conditions, as shown in Fig. F.2,
was considered adequate with the understanding that specific atmospheric

conditions such as temperature inversions can he very important in the
propagation.

F.2 CALCULATION OF SONIC BOOM OVERPRESSURE
Boom Intensity. The method used to calculate boom intensity at the
pround directly under the flight path wag the “First-cut methad” described

in Ket, 47, Phe wuation given there for boom jatensity tncludes o re-

Heetton tactor of 1.9 and is:

F-2 ’
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0.25 —
. 1.98 KsKA PHPG
Cap =
(h'/2)0'75
where g = M2 -1

M = Flight Mach number

K = Shape factor (Fig. F.3a) .
= Atmospheric factor (Fig. F.3b)

= Amblent pressure at flight altitude

= Ambientvpressure at ground level

-
]

Aircraft altitude above ground level

~
]

Airplane reference length

Boom intensities at positions on the ground not directly under the flight

path were calculated by substituting slant range for h din the above

e

o~

A e e ————————— .

equation. The shape factor ‘Ks was approximated by the féllowing equation:

+

K, = 0.067 + ?f61KL cos 6

F=3
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' ;
where i
K = Bod (the 1ift parameter) ‘
2,2 .
YpHM [}

cos 0 = h/r

Distance of flight path above ground level
Slant range (measured normal to the flight path)

Flight load or maneuver factor
- 1-‘

< B =n
]

In this way the calculated lift psrameter allows for the increase in the
so=sribution of 11ft to the 1ift parameter proportional to load factor,

The reductfon in the lift contribution to boom intensity with & ,

the angle between the 1ift vector and the slant range direction (measured
normal to the flight path) is also taken into account.

F-4




Boom Duration. The N-wave duration was esﬁihated by the relationship:

-

2y + 1)MSO.ZS k°'75Ks

ot = 20,75,
\ H

where # = glant range
- speed of sound at flight altitude

I

F.3 CASES FOR STUDY

Several cases were chosen for study reptezenfing mission profiles
appropriate to COR aircraft as they are déscfibe& in the Alr Force "“Green
Book." Mission profiles which involved supersonic activity primarily by
F-4, F-111, F-104, and F-105 aircraft were selected. These four cases
seemed to be representative of practical limits on supersonic activity.
However, mﬁch 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 coﬁbat 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 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) were estimated for the
seven cases as shown in Table F.1. The atreraft parameters which affect

the boom are:

Speed

Weight

Load Factor
Reference Length

F=-3
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These require no explanation except for the_reférence lengths, which
" were obtained by scaling the wing root_chbrdkfrom d:awiqgs‘of'the air-

planes.

Atmospheric factors required to calculate boom intensity and dura-~
tion 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 airplane over which the boom would be audible at the gtound;

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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Figure F.4, Typical Crods-Track Sonic Boom intensity Distributionn
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APPENDIX G

o

THE COR AIRSPACE fROPOSAL

The COR Airsﬁace Proposal is reproduced below in the form that it.
was transmitted from the Office of the Air force Representative, FAA
Western Region, to the Chief, Air Traffic Division, Federal Aviation
Administration. The maps referenced in the proposal are not reproduced

here, since they appear in the body of the report.
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGION, D.C.

F N e A I e

Office of the Air Force Representative
FAA Western Region

SUBJECT: Proposed USAF Continental Operations Range i
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 of USAF combat technlques.

Accordingly, USAF has undertaken a study and evaluation of all aspects :
(airspace and environmental) involved in determining the feasibility of ‘
proposing a Continental Operations Range (COR) within portions of

vevada and Utah.

2, The proposed COR would be & 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
corat, including delivery of airborne munitions and employment of
electronic warfare, Additionally, COR would be responsible for training
sclected afrcrews 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 proposcd COR program, implementation wouid be 1in

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).
Near-term efforts are planned to inclu.e exploration and initiatfon of

airspace and environmental actions. This phase would also include the

development of data collection, analysis and air traffic control capability
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_within the Nellis AFB (NAFB) restricted area conplgg'andianjnining i

. administrative procedures be employed to ensure safe and effictient use

areas on ‘the north and east. Moderate intetplly of events nding bothvthe
NAFB, Atomic Energy Commigsion arcas nnd the Wendoverlﬂiillbusway _
(WHD) restricted area complex ie also anticipated duting the la:tet portion -

AT BN P Nl T MY~ L S

of the near-term phase. Introduction of automated air traffic .and range
instrumentation at WHD is proposed for the mid-term. Far-term

proposais provide for further development of centtal'COR control through-
out 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. Miesion 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.

Thus it is considered essential that all necessary techniques and

o ot s 00 4 e

of airspace while assuring the integrity of events requiring collection of
precision test data that would be conducted within the scope of the X
proposed COR program. Vital to achievement of these objectives is' | ‘
creation of an alrspace environment within which air traffic control and

judicious regulatory action can be applied to all airspace users in

specified arecas. 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 possible date to

accompl sh the following:

a. Realign the internal boundaries of Restricted Area (RA) R~4B07,
R-4808 and R-4809 in order to facilitate efficient joint use.

b. Establish an interim RA (R-48XX) adjacent to the north andkeast :
of Nellis/AEC RA Complex.

¢. Publish a Special Rule under Federal Aviation Regulations, Part
93, designating airspace north and east of R-48XX as an area rcquiiing

a clearance for transit.

G~3




5. The intent of the advanced notice is to solicit comments fram the

public for incorporation in a definitive proposal for airspace @ction to
accommodate to the extent possible the necds of interested airspace
users. In this regard, request a 30 day suspense period for puﬁlic
comment be established as an integral part of the advance NPRM,
Concurrent with the advance NPRM, USAF personnel will effect coordina-
tion with 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 would best
be served by inclusion of the following proposed chronological sequence

of events in the advance NPRM.

a. 22 Feb 74 - Formal Notice of Proposed Rule Making published
in Federal Register.

b. NET 6 Mar 74 ~ Inform ‘rspace meeting, if determined
necessary in best interest ol aviation cus. .nity.

c. 8 Apr 74 - Suspense date for rceceipt of comments regarding
NPRM,

d. 15 Jun 74 - FAA ruling on atirspace.

6. 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 cf R-4809 vestward to
intersect the western boundary of R-4807 thereby incorporating thé '
extreme northwest portion of R-4807 as a part of R-4809 (Atch 2).
Designate R-4B09 as a joint use area.

(1) Altitudes: Unlimited

(2) Time: Continuous’

(3) Controlling Agency: Los Angeles ARTC Center

(4) Using Agency: Manager, Atomic Energy Commission,

Albuquerque, New Hexico

C-4
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b. R-4808: Relocate the western'bquhda;y of R-4808 eastward
to longitude 116° 30'W. Relocate the north boundary of R-4808 north-

ward to incorporate the extreme southeast pbrtion of R-4807 and add

an area approximately five by eleven nautical miles (Atch 2). Designation

of R-4808 will remain unchanged:
(1) Altitudes: Ui . ‘ted
(2) Time: Continuous
(3) Using (Controlling) Agency: Manager, Atomic Energy

Commission, Las Vegas, Nevada.

" ¢. 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 116° 30" will he designated as R-48078, that ﬁatt west of
116° 30' as R-4807C.

(3) Designate R-4807A, B and C as joint use areas.

(a) Altitudes: Unlimited

(b) Time: Continuous

(c) Controlling Agency: Los Angeles ARIC Center

(d) Using Agency: Coumander, Continentgl Operations

Range,-Nellis AFB, Nevada.

d. R-4806: No change to boundaries, designate as joint use.
Description changed to read as follows:
(1) Altitude: Unlimited
(2) Time: Continuous
(3) Controlling Agency: Los Angeles ARTC Center
(4) Using Agency: Commander, Continental Operations _
lange, Nellis AFB, Nevada.

-
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e. R-48XX: Designate an interim restricted arca 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, thence 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-2Z4 to the eastern boundary

of the Tonopah transitfon area, and south to point of beginning (Atch 4).

Designate as a joilnt use area.

(1) Altitudes: 200 feet AGL to FL 180

(2) Time: Continuous

(3) Controlling Agency: Los Angeles ARTC Center

(4) Using Agency: Commander, Continental Operations Range,
Nellis AFB, Nevada

f. Designation of Special use airspace under Federal Aviatlon

b e ma——————e 1. ve ey

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 heginning. VFR

flyways with floors of 1,500 feet AGL and ceilings of 11,500* feet MSL

will be charted for use by those who cannot take advantage of radar -

vectoring/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,

G-6 1
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(2) Designate COR East as a joint usé'areaé -71.ﬂ .

(a) Altitudes: Surface t& FL>180

(b) Time: Continuous o v .

(c) Cohttplling‘Agéncy: Los Angeles ARTC Center

(d) Using Agency: Commander, Continental Operations
Range, Nellis AFB, Nevada.

L o e B

(3) COR North: Beginning at the northweét corner of R-48XX,
(116° 38' W), east along south boundary of V-244 to west boundary of V-293,
north to latitude 38° 30' N, west along 38° 30' to longitude 116° 38°,

south to point of beginning., VFR flyways with floors of 1,500 feet AGL

and 11,500 feet MSL will be charted for those who cannot take advantage
of services stated in f (1) above (Atch 5).

> b e

(4) Designate COR North as a joint use area:
(a) Altitudes: Surface to FL 180
(b) Time: Continuous
(c) Controiling Agency: Salt Lake City ARTC Center
(d) Using Agency: Commander, Continental Operations
Range, Nellis AFB, Nevada,

nens oo

7. The above alrspace areas proposed for designation are those which
would satisfy COR near, mid, and far-term requirements in the Nellis/AEC

portion of the COR area. - . - ,
8. This operational concept can be described in general terms as a . i
plan for expansion, automated control, and electronic sophistication of ‘
Air Force activities currently conducted in the proposed COR area. Air- ;
borne munitions will not be expended in COR North or East. Munitions will X
be released in R~-48XX for impact in R-4807A, B, and C, This, and & lack ;
of radar surveillance during near-term, dictates the need for the additional
restricted area for the purpose of protection of nonparticipants. However,
the programmed expansion of COR Air Traffic Control (ATC) capability in

late near or early mid-term suggests that follow-on action can be taken
to rescind the ma}or part or all of R-48XX and identify that airspace as
a part of COR East and subject to the lesser constraints of Part 93.

c-7
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9. Safety considerations are inherent in the proposed COR development
program, Assuming COR adoption, a Continental Operations Iange.Coqtral
(CORC) 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-tere capabilicies
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 commensurate
with state-of-the~-art of air traffic control systems, .

10,  An environmental statement is being prepared i{n 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 differeant from
those which have been and are being conducted by military services in the
proposed COR area. Ground equipments introduced as a 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 mot
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 mnking~action as regards this cuncept’
will be made at the termination of the advanced NPRM comment period.
However, the inherent advantages of the above proposal as regards safety
for all users of the airspace in question is considered an overvhelming
advantage and 1mpe£us for initiation of such a program,

/s/

RALPH W, ZOERLEIN
Lt. Col. USAF
Air Force Representative

c-8

o egn & o st ——— o omoa o o MY it o A - 4 e

- T ——— —~ ———— s -




e At
a2 ¢ et i o 2 400 AR £ .

APPENDIX H
PERSONAL INCOME, TOTAL EARNINGS, AND LOCATION QUOTIENTS

Carson City, Nevada

Churchill County, Nevada

Douglas County, Nevada

Elko ‘County, Nevada

Las Vegas SMSA, Nevada (Clark County) '

Lincoln County, Nevada

Lyon County, Nevada

Nye County, Nevada

Reno SMSA, 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 Countiés)
Tooele County, Utah '

Hel

© ——~

o - —— o — S N

-




e e na et o

-

-— g e g

e ATy -

S1SATvny JiwoN0d3 40 NVIWNE . ¢ 00°% IMV)
#uiigat WOLivamDAN] SO1MONQI3 TVNO1Y3

IMOINT +sSNOLITNE0NE ONY InDONT ¥ORYTT ¥IHLO *S39ve 40 wne Jis €1 COMInuYI /2
*2430 ALIWNDIS ININADIGNT vavAIN :SIVVA WVASNON FivAlnd w04 FIWNOS Auvwind /1

SSWi0cs N1 Q30NT1ONI JuY vAVD *SAINN SN11004dy WNOIATONI WOJ Vive 4O JwNEOTIIELIC OI0AV DL wadwg 10N (G)

o ot o s . wan10

patsot z20%0 e soves 16409 sID1AU2E

10eey satey otzey a2zt ool V1S3 Wiy ONV *IINVENENT *IdwvNld

2089 to1ee mee 49T s0es¢ 30VEL, V1Vi38 ONV WEII0MA

sove2 S22 o26%1 o0t eseet €21317140 S170N¢ ONY*NOI L3 1N N0 SHVUL

222y . gar°g g6se2 £90°2 vooet 143AuiSN03 A3vminad

ofv 1T Q) s20 114 oNINTn

w2y iv9%1 208 oze s ouIwL OV ke

so's2 s0sc6e T sveset PO I SONINUVE Wuv 440N DLVATue

T8c'08 stosep ssee2e snrcez RETCL w07 owv 2ivis

€t €ss a1g i €2 AWvii UM

Tilve ve0te seeeg 20100 it WYIITATY Tveaods

[ {11} LE9%Y (31 L1 [ 111} 408y WE3A34 WAL .

szecet zeeete et oo sLeet2 SONINUVE ANBUIAOD

Ttecze *"%orss c1ocen €E0sey ssese SONINUVY MuVaNON W04

08¢ " *» o 7 ' SONTNEYE wavd

zogsge sitsE stoses ittove senene ” soutnvs Wios

o8eeg o812 soney se9et sl DUVENENT TWI08 404 SNOTLNGIWINGY TvNOtudd 18831

VLT Py fiece soTse 196¢ Sindmave udstwwes

sevcy YY) osves stess "goss WMOONT ALudeOud

FTTLS ey 252%8 sy PRy MOINE SHOLATUIONE WUVINON

ohz 12- it- Toe i I0ONE SUOLIINGONE wivg

L90% WLty [{¢4d1 L 7 1) Stig 0IN] S¥0L31walue

sts*t "0y sze ™ o MOMI WOSYY ¥BLO

T 2€9%0s s16%20¢ L0808 sEoter n SiININISUNESIO AWVIVE OWy 39ve WLO0L

10062 16€°60 cLe%e6 %0126 Seatse 02N1 TvnOtude WiOL

us e sl soel et .
YOVAIN 4413 NOSWYD

€Let <81 aWr . :

(SieI1oq 3JOo spuesnoyl)

HOLI3S TVINLSAGNT AVO¥d A8 SONINNV3I ANV S3DNN0S YOIV AQ IWUIND IVNOSHId
1°H 319Vl




Vs ven s e wer ekt e bat 3 T <o MM L S i beie g e e HE) ATA el T L wAm e ¢ ¢ % e s e A St et v el <

SISATYNY JIWOND23 40 NVIWNR d %0°s Igvl
W3ILSAS NOIIviuOINT SIIWONGIT TYNOIOINM .

IMOINT +Su0LIINdONd ONY FWOINT HOUYY ¥IWAO *cI0Vs 40 wnE Ml ST SONINWYI /T
*gIVA0L NI Q3ONTONT 3wV ViVA *SAINN ONTLu0d3N VNAIAIOND 804 VIVG 40 Jwns013510 GIOAV OL Nmdug LON ta)

¥
A ;
L
4002 Y241° a aZei® *iv2® ¥auio
$6%0°1. 1040°1 Le0t°t [ 11104} 1111541 $321A838
(338 34 {13 B Y3 1 0 (13134 {78 34 BLViSA WM ONV CIINVNNENT *2DN¥NIE
Leg9° 1€49° [ 75 150 otoe* (L1 M F0VNA TIViIN ONY FWESII0MA
180¢* . 0ses® §996° 1626° *106° SITATULO S179Ng ONVENOTLVIINNNMOD* SHVEL
20%0°t e (111 (34 1 [ 121 ’ INOLAINWLSNOD ADVELNOD
otoL® 2084° 7.1 21ee° F{TR 4 : ' ONININ- -
LI {384 9401 €690° L490° T690° ONINNAIVINNYE
[ 24134 E15 7 3 1666° ss® 1666° __ SONINNVE WMUUINON U¥Alud
! sa0v"y a9y ey 014°% SE9.%% : " W01 oy Jwis
w (31294 [:71 ¥ 3 [ 1{% 34 9522° LT 1.4¢ ANVAIVN
' tvzel 1L999°y 6108°1 aL61°2 W22°2 NYIVIALD TWudddd
} 0666° selt’t osez°1 Lebg°Y [1 T WNA084 WIOL
; 1980°¢ s012°¢ 1062°¢ 962°¢C 1111441 : ~ONINNVE LNDNNIAS
m 4620°Y *1£0°1 sz60°t st€0°t 1660°1 SONINUVE WUNSNON Wildd
L1738 e’ €880° si80° L020° CONINNYD nuvd
i
: 111 ] oLet [17)] 98t L9t
K . VOVAIN 411D NOSEYD
: . SL6T a1 ANV

(s8ujuaey Jejol 10j Juafjond uUO}IELD07)
dOLOES TVIUISAANI avOows A¥ SONINIVZ
; . ¢°H 319vy




- . B R e ek
P . e %A e | e bl e e N ~~——

SISATVNY JIwONDId 40 Nviune

, ¢ 00°s 3%avi
#31848 WOTiveieddN] SIIMONOID T¥NO1D3M : )

240OML +SWOLITNGONd ONV In0INT WOUVY WINIO *SIova 40 WG Iui €3 sowinsvd 72
*1430 ALIWND3S LNBMADIENZ YOVADN 1SIOVA NuVS"NON JiVAlud BO4 IDUNOS Awvulud /1

*SIVI0L W G3GNT1INT WV VIVG *SLTn DNLiwOedy TYNOIAIONT w4 Vive 40 FuNMOTIVIC GIDAY O Nedws LOW (3}

920 oze [ 1] [ 124 s Y0
129°8 s50°2 zeee o852 *0°2 cadtauas
(Y]} 4te [- 11 |- 1] 18y 31ViS3 Wiy Onv *IDNVENENT *IDNwN] g
[{ 78] ¢ 288°¢ (I8 (21319 800°%¢ J0vEL VIVias OnY 2T9E20MA
ote 5L bt 6 v SILINIA ITTING 0NV HOT 1V INMDI* Shvad
; g2t Fevey] szo*t L1 29t HOLLOAMISNGD 1IVMINOD -
b €0t~ 1s 4 17 1.1 oNINTN
“ 266 16001 o1s ozs s SMINNLIV YN
: L2t tege 1t €ee's 9c0%s 195%¢ SONINUVE SuveON 31vAlng
iy Y020 [ [ 784 ¢ (L1344 260 . W0 0wy J1vas
s I Yy o’y €8¢ : Awwilils.
16002 S22 Sev°2 se2°2 022 NVITATY Tve3034
z2nts Leges €002 1099 4219 Tvuatas a0l
st gt terety 1tetor PP VeI SHNTEUVE ANDNEIAGD
$18%92 240°%2 *18°02 F{ 784 } 1 ovatst SOINAVI WVINON Twi04
| I L0t P ] sez su SONINNYE wuvs
t YT 0ss°92 osee22 1v0%8t ssve8t 72 Swiswvi Wioy
i .
\ . : -
: totsy 180%1 ue o sse IDNVENEHT TWID0S w04 SNOTANGTWANGD TvwOsude 18877
T TL w00 segc ae's "oz Sinduve udstwved
i seite 2ese¢ el 1002 ose*e WOINT A1¥IeOVe
: ss82 202 teecr neee sezee MOON] SuOLdINeONS WuviNON
‘ it £o01 1001 ves- €= OONT SUDAITueOws weud
" sztes sss°t o0se 20602 seze2 30541 S804 31ue0us
! ose e ”s o2y oty W0IN1 WOBVY ¥IMLO
! Cvespz 16022 *90°81 sgzeon st n SININITUNGLIO ANVIVE ONY VR W04
: svatee 2ot ee z68%02 22102 sesc2 MODNL TNOsu3e Wi04
, !
: 18t ouel et %1 Ty
VavAIN *1I1Huw)
S0t *at AWy (saey10og jo spuesnoyl)

Y0LOAS TYIULSNANI Qvodd A9 SONINUVI QNV '
S3DUN0S YOFVW A8 TWOONI TVNOSHId
€°H 378Vl

H-4




. e - ——— e e
- 2 o e [, e e A e a e C s At evem i Ve A a7 Lot -~ ——ea. —
T o . > oo i ————

H-5

S$1SATVNY D1MONOD3 40 NyINNG

< 90°¢ 3%vL
WILEAS NOILVWHOINT $2IWONGD3 TWNOIDIM

viva INIID14406N] ==

FWOONT +SHOLITucONS ONY InOONT MOV ¥IMIO *SIV%vm 40 wne i S1 SONINGYE /2
*SWIO0L %1 a30NIINT UV Viva *SIINN ONILNO43¥ IVNOIATGND W04 VAVG 40 June0II§T0 AJOAY Ol NmOwe LOM (g)

i

2906°8 £8ee°¢ Qo0A°S tylie 10}

BBUD . ..
9gts® 0e00° L3100 2z0L° sAd1ANIE
(3775 *§8¢° £400° [2d Lad FAVICI WIu ONV SIDNVuNENT *AdNUNI4-
4940° egto’t 0€40°2 0bis® IGVEL T1Vi3 ONY 2WEIOHR
v100° 0eeg* 2609° °uge® SATLALNIAN ITWNG IRV NOT AVIINMOD* Cuvad
*001°Y czvL’ €y08° L1723 | : NOTLINNIENOD 1OVNANOD
boag® 40£0° ot16e* 1) : [ 1T T
o101° 4091° 0§80° i980° NINNLIV IV
M LT T LTI 1088° s088° SOMINNVE MuviNON ZLUAlue
(333 L080°1 v.00°t ovELcl W30 onv JUWiE
{ L0968 s6ve°L §L19% L69€°L ANVLIIN
H o082’ *046°2 so2L'e €0v8°2 WYITIALD NG - - -- —
: 20€9°% 0oy 1869°%y 6989°%y Ivuaods WioL
\ 0298°2 4008°2 »168°2 t1020°¢ 0000°¢ SOUINNYD LNDWNUIAOD
i s048° ooes® 2468° 4010°1 1960° SONINYVE WW4NON W04
¢ (23 T3 +602°3 s062°2 (21 {1 o1t ONINGYD wuvsd
: 1261 odst (113 98t 1961
: VOVAIN ¢ TINOND
; CLet 481 AW

(s3utuxe3y Te3Ol 10] IULTIONY UOTIBDOT) — -
UOLDFS IVIYLSNANI avodd XAd SONINYVA
, 7°RH 319Vl




S t——— S - —

Cipma em

C i
SISATYNY 31wow033 40 nviwne 4 00°¢ gy
N34848 NOLAYMNOJN] §IIWONODD TWNGIDIx .
IMOINI +SHOLIINa0NM ONVY TWONT ¥OSYY ¥3INLD ‘SIhva 40 wng 2l S1 cowlmwvd /2
*1630 ALIWNIE ANINADTONS vavAdw ISI7VA WUVINON JivAlud ¥O4 IDWN05 auvulivg /1
' *SIvi0L NI g30n1INE Juv viva *tilmn DNIiuOeIy WWNQLATIONT w04 vivg 40 F9N01I610 010AY 04 NmOMg 10W (I-1]
1.} ) ({-}] [ 13 [1.1] WINLO
[ 11081 [ YL 1FYY Sebteg " ot pg tlauag
2000 (31331 2600y 100y A4Vis3 Wiy aQuv * IdnvengN] *uvnld
Stoe2 4822 %012 928 0vad Ylviadw awy SWEI Wt
tesot sevsy Q) 00est $ILATILA DTN WY NOL LV 1N MDD SNVL
108°1 tos*t PNt " 2oy NO14JNNASM0D 25vaiN0)
o) ta ta) | oMINTN
et soge1 o1 L1041 OuINLIN aDw
ovi'ss suge g 1568 40¢* ¢y $06°6¢ SONINNYE wuvsNON 2ivATud
steep st 2002 g Soget w307 owv uv1s
"z sl 241 st ’n© AWV1TL -
00% 2o v ot red NVIMALY Tveaodd
sle a1e Uus [ ¥4 | Y3 , IS4 ML
PerTY 16802 sz sioe o202 SONINNVD ANDMNUTIADS
| svsces e s2ccee vessse 260 1o . SOouiNgv2 wuvsvon 104
' i T later ozest scet setet SONINEvS warvs
: sty Ssosog sgec0s 0sss 0y 049°2e 2 SOninwvd ios
w . i
: L0 wiez 15041 soitt Y] NVENENT WIX0E ¥0s SHOTINGTNINOD TYNOCHDe ;€¢I
: s50°¢ s19°2 groez g 26901 CiNINAve WDiSNYWL
: TTITS ety L80°g o28°¢ CYTRY MO 1 1udeONg |
vegop s8z°? TI9Y) "t LTy BMOINT SHOLITuaONE wu¥ 2408
[ JULS [ U3 408t 2 (1 1% ODN! CUOidluadue wuve
L {{ 1] [ L, 1] Sa4'¢ [ 1 T84 L IY 44 4 3¢0ON1 Su0131uveOua
sie0y FTIY] IR 101 sen MOINT WOBVY uBiiC
i osises toge1s 2085 Setoge aeeteg 1 SANINISENNEI0 ANYIVE OWv 3va Twi0a
“ 9¢%90 120°1e FIPILTY Sete0g YIILTS IWOONT IWNOtuIe W03
: teet o4t PerY evel 1981
: YavA N SV WNOQ
; €44t <ot awr (8ae110q jo spuesnoyy)
w YOLI3IS TIVINLSNAGN] avoutd A9 SONINYVA any
” SANUNOS HOLVW A8 IWOINI TYNOSNId ©
; 1
A S'H 319vl =




P B P e s A C o canm L -

H-7

SISATYNY JINONODI 40 NvIdne 4 2W°'S 3w
%3154 NOLLVWNOANT S3IwONOD3 TYNOIDIN

INODNT +SNOLITHaONE ONY InOINT HOOVY ¥IHIO *S30vP 4O wne InL §1 sOMINsvd /2
*SIvi0L N1 QICNT1ON WY Yivo *SLINN ONILMOd3N IYNOIATANT 804 viva 40 Juns07361a afoav OL NROWg 10W (O}

s M
{
1 {a) tg) 9924 (L] walO . _ - ¥
S 16L8°%y ”"wio°s Pt i] oset e $ID1ANIS
0246* 6206° i92%" [ 111234 BAVASE AN QNV * DINvaNENT *DuuNid
s9s2® L6L2° L2 . 162 J0Was VIVIIW ONY 3WESII0MR
LYY {0 305 0 a (478 )4 S3IR1ILUN I1I9Ne SNV NQLLvDIN WO SVl -
’168° ocee* 2662° o1oL* : NOTADNWASNOD LOVNANOD
ta) a [T 1] oMIMI -
sol1® [37-1%4 @) 080° . N1 MNLIVANNYE
zoett 2ot t svktct g1t . SOMINNYE wuvJINON BivALud
LI7Y 8 6K00° teog’ [Y{1&4 WI0T anv Rvis
i ec21°® szz21° se11° e Awvitiiw
? L90%° se81® 1681° szo1° MYIVIALY Wuatdd
; 1131 3 snste c19t* so6te 0661° Tveaads WiOL
t zze2* Le82* szas* {11 3 (111 3 SOMINEVE ANINNUIADD
$ Y Sesa® Leas® 0800°Y *800°Y SONIMNVE wuveNON T¥AOL
: ovezet ese1y 1v61°1 ve0s® sne CONINND wuvs m
H !
: et oLt e 201 1981 - i
: . ¥AUAIN *CYIVNOG :
H €401 sot AVW :

“ (sSutuaey [e10y 10J IusIIOND UOTIEDOT)
JO103S IVIYLSAANI davodd A8 SONINYVI
9°H 319V




. A e em—— = - — -
B T T T -~
AW At a  f eey e -

«
G
0 S
{
$

SISATYNY DIwONODI 40 NyIung ¢ 00%c 39wy
¥14SAS MOILAVWNOJNT $J1MDNOD3 TWNDIDIM

MOONT +18w0L31Ma0Nd SNV INOON] WORYY ¥BHAD *SIOVE 40 wNE hd 61 Somisavd /2
“2430 ALTWNIDE ANINADTIGMD VAVAIN ISIOVM WUVISNON JivAlue ¥O4 IFwN0S Auvilze /1

*SW4i0L NI G30NIONT Jyv VIVE *SLINN WMILYOeTN TWNALATONT WO3d ViVE 40 JNE0ID510 QIDAY DL waOwg 10w Q)

. o 2 o1 si2 ot 1a) - wamio
g 210021 ove*ot *08°01 €L0°01 sieoe _ €231au38
B o212 Zeett 1 stisy e ILVISI WIs NV SIouvencel SIdwvwld
1%y R s16%0 LEvsy 188% 3Gvad "1vide ouv 2TvsaIe
: "Iy - ggace 1ee°¢ 22 vioee $141TM4N 3110N¢ ANV NOTLVI TN DD SHVL
, 0068 ez12 1902 Cvee? szec1 NOTADNMIGN0D AdKuiM0)
0% t{1] (34001 (2 T8 1.1} ONINte
14 20t oty ot ity . NINNLIY aiYn
[[1] 13 {9 [ 1344 ] *190%02 se2L2 S09%62 SONINNVY wuvINON BAVAING
! Lz et avee YL coz¢ 301 owv 21vis
, 2 o1z a8t vl vt AeviIe —
sczee s10°2 seect 008y steet NYITIATY Tvaaods
oSz szz°2 £50°2 *20°2 cLaet Tveatas Wil
15401 see% T 1084 0wt SONTNUYD LNIMNNIAOD
.. L1eege se0c it s61%4¢ Se0%6¢ tevt g SONINEVA WV onOw Tyi0L
: st1eet sseety zese Tt 1%0%¢ I SONINEYI wwes
w soeses ve1t0s YR 200° 2y 008° ¢ 2 SOoulnuva Tvios
1
! v IOILH L0801 oot st BMVENEN] V108 NO4 SHOILNGIINOD TWNOtule 1eg3Y
1
: s0L% [ YRS 60 t4 824 060°¢ Sinduave ¥IsSuvil
100¢s Tl ececg 099 reyeTs WOINT ALudeowd
*0ose vy eees s2ecg zo6%e MODNT SUOLTuaOug WuVINON
‘ A2z L1 vc9% t8%e s8iy L80%¢ OOML $WDL31ue0ne Muvs
; toce et SEvevy 252 s20'n stece T 3u03M1 Sw0131we0nd
: s1e0y oozt o1y s vee MOMT OBV wBei0
seocag teeseg P 0%0°1¢ we2oe2 ”n SINIMISUNASIC AuvIVE ONV IDVR TWiOL
4 sscsee ovetes Teztss nutteg “1ose WOM! IWNORuDe Wi0L
: st aiet (113 et 1981 _
: vavAIN *0W3
: €L8T <81 AW

(saeljog 3jo spuesnoyl)
¥010dS TVINLSNAN] avodd A8 SONINYVI aNV

S43¥N0S HOLVW A8 JWOONI ‘1VNOS¥Ad
{°H 318Vl




AV B & A AR A g 54T B

$18A YNy
WALEAS NOTAVMNOINT SO1WONODI TWNOIDIM

S v W0 S

INONDO23 40 nviung

S e h et s it s e R e~

H-9

* 4 $0°¢ 3wyl

INOINT +SHOLI1Nd0Na Gkv INOINT OBV ¥IMLO *SI%¥n 4O wne ML S1 $OuInyvd /2

*G1vi01 N1 a30n1oN] Fuv VIVG *SIINN ONILuOddw IWNGIAIGNT w04 Viva 40 Funs0Id61a GlOAY 01 NMOwg 10W (Q)

. 1208¢ 1eem°t Y1462 @) BT 11T,
1e9¢°t [3L 234 ¢ 1606°1 6999°} [T 1841 SIC1ANAE
2499 i098° 1L89° 1908° (82 124 I1viEI WIN OGNV *IDuvEngul IonwNld. . -
o%4® 1120° 199 0s2e° ({1134 3avel IViZw OGNV 3TvS 3
(17334 | $519°1 260L°8 *LbLt W26t SATLINAN I1WWNG GNVENOTAVIIN MDD SUVNL -
TIL0" 1169° 280 001y [ 1310 NOLADNNAENDD LIVEINOD
1984y oob2*Y 1348°2 [T T3e ta) -~ SNINER e e e -
vezo* 1920° 2620° *080° v 80° T oNTUALIY WYY
124 fo12° ssLL” *018° sote* CONINUYE WUV DN JAVAINdE
(117341 228t ogsg°t (13804 zose* w300 Cww WIS . -
(11104 w©el® [{ 135 (11338 voel® ANVLIINN
L268° 2,5e8° s068° s ttd’t (23804 WYIVIALD W04 — — - - -
1100° sL19° L406° 2009° tezs° W04 WLOL
0680t 280"t s480°t [ 1] seet*y COUTNUVS LUDORGAGS - - - -
[1VVRg 08’ [1 Y84 2090° 2098° CONINUNS Wi SN0N.- TWL0L
2898%, (971 LTS 81 1822 Lo09% CONINNNS N4 -

(¥R 11 odet [T [11)] 1981
savAIN *0x33

€181 *88 AN

(s8utuaeg Ye3l0l 103 3JuayIond uOI3ELIOT)
¥OLDAS TVIYISNANI QVoud Ad SONINMVE
A 8°H 37T4VL




R e

R D

TR U P

.

SISATIVHY ATWMINGI 41 AvIung

+  ¥YQ Thavy
WILSAS MCTLVWAT ST [T Do ¥ M A ¥ 1)

— e L e e A - — - — e

WOINT L ndOd WY IO INT NNAYY %UL0 *GinYe 4N G Wl 1y Grginnyd 2
* 140 .::3# INIWAD VW VAVATG  SQTNwe wnva=NtIn LA TN WD 900G Lavwinia 7T

CT SERNIOITHT aTAAISNY UV TV T4 Thin EuTTulETH TWAATA AN 204 viva 40 IAchIICTT 11Nas 01 s evué T (T

——— e v

{}] Ty o oY =0y . Lx12 Ll
m 1) . Q) L o . L . . €I31ANIE
TR VINTTT T TTTANTC4eT T T 0VEET T T T8RSN T TTUAWeR2 o ’ TVivicd Wk anv Lduvmenge! P 3vwwnrl - —
€o5° 96y SL6°snY 809 FEL 6820611 e %6 . L 30WML VYN N 1TI9E 30w ]
TUNECSEE T TTREBSYT T TIWEtYS T T edave’ BEYUIN T S U RIITION T 00 Bavtna v et ERee. T T T T T
E6F S 500Y 60404 99L%¢N Trocad T8¢t Ty NOTLIINN CHNY 1 Yemior
I3 : TSETY TIoY (41444 Ty L2 0103
__prises  rzecEs 660, crotes RGP . } T 4N v e
Rofsiar Stdcury TP (1,04 L1 R T T 3 {3 SITNNYY anv 49 TIvATNA -
TURO0TRIOY T T WpgstTk TUWYETHL 7T UUTRINTRGTT T UTRRRYTIYS T T - = TERHNY Y e e T
[ I IR2) f0Esec Zogtag €61°3¢ 9Ratag ARl VT
B {73 £ SN (X 12 EORSEY ] 1)) SANNN 1] A1 £ & osrsnt NYTTIATY Ywnd¥idq
1TI3448! Cob 0Nt 2154 ~8 ) 000° =% VL9 TVHINA4 W0
T LTI S0t TTOTREYYELY T L 24 033 SRR .3 L L+ Y T} TS L BT TR G )
TTEEETROICY O WEYYEADTTT  C ERRSEAET T RGNl T TWITVERS - WY W L7 L ——
TIWN™Y 1T A4 TE8YY WSEYY 132 &g CYCHYT iy
TUPEATINTTY T EPETTINCY TGRS TRTS T T SEYRET T T TTRWRYIRY T —— = oy - - — TWTCRYT WIOT
B 1 b4 AEERSENE 24 A% 3 JENERENSIEE & & G4 JNE K43 2 AR L) A4 r JER T ITNEERSYT WTHIR WS RNV TRITHT AN W N TS &S T
TIYEESIAY T T WIWURT T T U THRTIRY T TURRYEE T CTT TPRWETETT TSI TS mn T s s s e s e TR ATITNERT
TTARSSLEY 9IRTEIYT T CEEETIVY R 42504 1) SAENREEE 1 7 a4 . Tty ~ 152 G § §~2 P, T~ I
RIS IV Ty I T T R e —————— TIRIT GBI THalIna wev 49Dy
186t IR 1513 216t L1XAR IUOINT_SHI 13T aaNne muva
N T1:00 4 AN R 1710 11 B & £ 4L 4] T TEZPRY T T RRAYIs TS TT T s T T T TN Y e Y aatne
T oWTEE T Toatee T " ole%e? B {1 A S T Y S R TTOTTTTTT L OTTTTTTT 3t weav) e w10 -
00 (1L NN D L4 ) A1 LA (L300 14 4] CINIMISA IS TA amwIVE Oy Ihve Awing
TTYTESBAYY 12%%oM1% P41 LEX1:1 X1 XY R T F1 L T - IWNNT IWNARSTA WL
1261 0461 6967 [T 1981
RS & dg TTOTTT (ALMD BWY)) vew® LAVATN TEwn TA €V
_ €261 s+ j15neny

- (siel10Q jO spuesnoyl)
WOL0dS TVIYLSNANT QVOUE A% SCNINYVA ANV
———— e e o e o oo ———— SHDUN0S YOUVH AH GWOINT TVNOSHId — e - -

6°H 374Vl

H=-10




© L A At s

-~

et

SISAWLHY JTWONOYIT 43 AvIung

- e . . BRI Iary
LRI RUTIYWRUIN T SITIOND ST TWN ORI '+ = oo — - R

FHOIMT SSHOTLTTHATING ANY TWAINT MORYY WINE0 *Sager 4f A 3ag r1 SO i InmyY 72

TTm e oo TISRIWIOL I GAMIINT kv wiwT TR INA ALY TNEITR TNOTATONT 53 viv0 40 TACOTICI? Mioaw oy [ TP S VI A
|
it e e v s e e e s —— e — e e s S —————— v —- ——— e st = A e e —— e —— - ot
{ad Loy 3_ (&l [{s1] Tt
—tay Ty (L)) L3} I (1] TISYAH TR
208" 99L° 92LL* 296¢* wHCR*

FAVIST WIN ANY *IBvunGNT *IdenT 4
TEERRY T T BEORT T TTTTTREBRY T TERTEYT T TR T T e S

TTTUURAVRE e lTe e Yeetadne T T
1e60° *100°Y Trase wZ9ne 01986

i SITLIATAN FTIRNA ANV RO LIV I TN Tmu Yt 2wt
CTTRRTRCY CCUTTTRRIYRYY T L L B T4 o Sy @ ¥ £ 0 S TTITTETTTTITITT T CRAYYIIARLIENAY IVuspil N T T
22L0° ootr*® w«om. LEVE® wiiF® et
VIsY™ TESY L52) S 1+ 1 2 g oOIYY - YA Sv a7 v
$210°1 _2020%y oziomt IRG6* S0 T ) o - . SOLINMYY wmpant i eA T e .
0068° €cqe’ 6110 69e" 9cee ' et A Y, gLm
TEYIY BRI 7Y At S [ YA b4 LA e SRR F4-) 1a St T D T . P Y T T e
8590°1 9cT0° 99.6" (AR TR %201 L o ‘1.
TIZORTTT T OERE Y T Iy T [ {£4. 301 TWRIT - T 1 e i3 £ oF T
€807t TRL0®T 19211 nOR1 "} €cQy*y ) CONIN“Y T (%Al =340n
n..wm:.. . Lo€En"y - 0ZEo*T S0€n*y 42Frey ; - ) L SONT! MY WHw INOY TVIOL .
19%0°* . 3 % c990" . ~.s:.. - c.ﬁ?.. S 10 8¢ 3 mNV 4
1i6Y LTS ] Lop? LLTS] VLTS N T : - : - :
(AINNO3 A8y11) vous wawras sqwmia g¥4y
,ﬂh&a s~? 18ABNAw - t T oo . . . v

-— (s8upniey Tejoy 203 juafiond uoy3es07)
HOLDdS TVIYLSAANI AVOM8 AS SONINYVA
O1°H 3189Vl

H-11




o Y T 75 e

PRI Rt

P

e i ——

S1SATYNY JIwONODT 40 NvINNG : ¢ 00°¢ 3vevi
W316AS NOIAVMUO4NT $O1wONOIT TWNOLO3IN

IOONE +GNOLIINEONG ONV FWOINT NOEVY LD *SIOVM 4D wNE 3md €I soninavl /2
01430 ALINNDIS ANIMADIGW3 VOVAIN 163DVA MUVITNON 31VALwd w04 3un0§ Auvalng /1

*g1vi0L w1 030nToN1 Jwv vivo *Slivn oN]11¥0¢du WNalAIaN] ¥O4 Viva 40 3wnE0I1d¢10 O10AY OL NRONg 10N (0

Q) a [ 1] ({-1] [{-1) ! ¥INL0
tto*t | [ 131 (118 "ws [ [ {) S321AM18
19) ta) t0) ) T1] JLViED IWIu OV CTINVNNENT S TDNVNTY
[Z21) (£} of (113 (12 Joves VIViZw GNY 3VE2I0mA
[Y3) to® 200 £0¢ [11] SFLAIAN D1MNg ONVENOT LV IO * Suvyl
”"e o8 1] 29t "t NOLAINNACNOD 1DUVAMOD. ..
[ Y34 408 [ 2 1 ozt vs oNiuln
(a) 1 (11 stt 18 ONTUNL IV SNNYM
L 38 3 1eree 140°¢ (711} 1242 SONINNYE Wuv4INON 2iVAlwd
112 Yoot "y [T ] 1ege1 30" Owy NS
" (1 o ot 2 ANELIUN
we 111 4 "z " 3 NVIVIATY Yvuaodd
Y] 262 o2 Q2 0 wE2024 WAOL
T3 %l Py | 004t g2¢et SONINNVE LNDNNNIA0D
t U319 4266 €00°¢ 1 T1 {33 "ty SONINUVI WNVINON TWIOL
() ne o12 201 m SONINUV] wuv4
[[* 34 €096 €12°¢ 11344 99¢ ¢y (24 n..t—xcau wics
FIY oot ‘ot ot oLz AOWVENENT IVIJ0E ¥O4 SNOTINGININGD WWOSude 8¢
"0y it *10%1 1 1338 Si1NINAVG BIASHVEL
e zo0¢ 192 ne "z INOONT ALudeOue
" Tee " o008 10001 we 20041 SO131NaONE WV SNON
[ ] [ 1 2 £1 [ 104 o0t~ mOdN] SHNOL3INeONs W4
"% e 226 %% 111 20INT Su0L 31 ueOue
ut 1ot T et s11 ts1 290081 NOBYY N0
o8ty 109% a21%e (Y {12 210%¢ 7" SINIMISUNEEIO ANVIVE ONV 30VA V101
(7217 i64°y 28t goes 4906 C IMGON] WNOSHIs TVAO0L
t468 [-YUN Y [S 13 [ L, 3] 4961

VOVAIN *nWON1Y
€247 81 AW

(sie{1oq jOo spuesnoyl)
¥O103as TVIVLSNONI QvOdt A9 SONINYVA ANV

SAOUNO0S ¥OLVH A€ IWOONI TYNOSH3d
TI1°H 318Vl

H-12




C e s e e e o e - - ————

a4 1 s e o

H-13

MRS SISATYNY DINONODI 40 NvIung 4 10°S 3v2
P O MILSAS WOILYMHOINI SITWONOI3 TYNOISIW

IWODNT +SHDLIT1YdOUd ONY FWOIN] HOBYT ¥IHLO *SIOym 40 wNE Il SI SONINWYI /2
*SIviOL NI GIONTINT WV VAVC *SLINN ONIL¥Od3s TVNAIAIOMI uOd4 VIVO 40 38nSOTISIC GIOAY OL WMDWE 10N (0)

2

[{1] ££66°2 [+ 77, DO
1968° tove* sIdtanat
tal - . e 34ViS3 W3 OGNV C2ONVENENT S 2ONNNLS -
9806° 0€00°1. FGVNL Vividv GNY ZWETW0OMA
[13104] 2644°8 S1LEAN 219004 TNVENOL LY INNMNOD*SuENL
(1311 34 . 10} NOILINMIENDD LIVMINDD .
0e21°01 2077°01 Niule - -
: 2260° (a) DHTUNLIVINNYE
N : 3604° 6L ° SONINIVE WMv4NON BivAlud
§ s21L'¢ es82°¢ 2e0t°c 9we2e¢ IO Ouy 2iwis
- e162° [ 3+ 3 91€2° "2€2° AMVLIIIN
. VLT 3 [ 11134 teLe® zole® NYITIALD TWe30de .. - -
: 6529* zeLe* £029° 12434 W¥A324 WiOL
w22 Teb1°2 ¥602°2 L£01°2 CONIMMYE LMBuNNE3AOS
M : s180° °388° s688° (Y11 04} SONINWWE wavdNON WiIOL
¢ [T 1341 £432°%1 satgct 0oL COMINNND wuvs

T8y . oLst 96t [Ty 1981
. . VOUAIN 80N

€i81 se1 AWM . . .

(s8ujuaey 1e30], 103 Juariond uUoliIeI01)
YOLIIS TVIYLSNANI avoud A9 SONINYVA

Z1°H 478VL




e

L

—— o a

fews AsL mriema we s e iear o eAAde

Py
e

———

S1SATWNVY 21NONODI 40 NY3INNS o ¢ 00°¢ Ievd
WILEAS NOLAVWBOAND $DIwONODD TWNOIOIy

INOINT +SuOLI1udOud ONV 3WOINS WORY?Y MINLO *$3ovm 4O wNE 3l §1 sonINwY3 /2
*1d3a AL1MND3C ANIWAOIGND vavAIN S20Wm WUV NON JAVAING O3 DuN0S Auvelye /!

*STvi0l NI GIGNIINT ¥V vive *SLINN ONELuOddN TYAGIALGNT W04 VIVG 40 JuNE01DE10 O10AY Ci ~»iwxg 1ON {Q)

Q) . tQ) 1"e ) a6t tgy ¥4
seetq ol 100t sotet 0662 SDI1AN3S
1a) 1a) *82 "z ool AUVICT WY Guy *IInvuntul SIONwNL4
13334 4 2281 Lt oo otet 30ves TIVidv ONV 27WE30Ma
%t T Los 173 s SATAIVAN 170NG ONVONOT LVITNAWIDI* SNV
€9s°t €810t 42681 o9t 166%1 1 NOLADANAENGD LOWMiNOD
Q) 1 oztee 066 Q) ) ONINIw
L1z L9681 A59*1 2091 0621 ON19ALOVY ANV
zoos Lt scro ot Y21 Se0° 91 (T84 SONINUVE NEVINON 2iVAlue
[L24ds ({124 ovge? Lezp §60°2 0T Sy Jawis
1781 281 ([ 4] o1l 601 A¥VLIL U
13 €o Les ”ne L2 NYITALY Tvnaadd
99 17} sy 13 °®we TWNI0R4 L0
L08°g 08¢ 220%¢ 2042 1 {28 ] SONINUYE LNBw ¥AAOD
o060 12 Lot toeesy osLc et 12461 SONINNYS WuVINON WiOL
060°¢ Le1°e 206°¢ 4004t ITTL ] SONINUYI wuvs
sos*s2 otese? 098402 AS1°02 L3473 ] ”? ' SONInavI Wi04
1801 (1Y " e L7} AINVENENT WII0E ¥04 SNOILNGTUANDD TYNOSMie 1830
t12eeg ({1134 ({313 202 it SindNAYe ¥IsEnvEL
160%a ( T{ ] L Y11 greee 609°s 0ON] ALudeONe
Leteg 13383 ] LI LIS ] °wE Y 2000N! SuO0L31¥40Na MUV SNON
LO8°2 [.T334 3 42942 (5 168 202NT SUOLIIudONe MuNS
e "zeE 90 sot*2 (062 390d81 w0431 ueOue
109y soo LT3 ' 104 INOINT OBV uBLO
otecet 4€2 Lt ogEest 66021 sescgt /1t SiNIWISUNEEIa ANVIVE ONV 29vR W 04
(11 127 29028 208202 $96°42 t JT § Au0dNI VWNOSUIe TV,0¢
1488 a4t (17} (L 14 [S 113}

VOVAZN *NOAY
481 *ot WY

_(saey[og jo spuesnoyl)
H0103S IVINISAANT Qvo¥g A€ SONINMVI QNV

S30UNO0S YOLVKW A€ IWOINI TYNOSHId
€1°H 314w

H-14




—e e Vea s e

.t 8 e e e

w

H~15

SISATYNY DIwONODE 40 Nviung

¢ 90°c Wi
u3164C NOLIVMNO4N] $D1wDNODI YWNOIO3IY )
JWOINT sSHOLTINdUNS ONY IWOINT W09V YIWLO *$30ve 40 wnE M1 61 SONInuVI /2
R *g1vi04 N1 G30n1381 Y viva °SLINA ONIL¥Gd3y TVNGIATONI w03 ¥Yiva 40 34ns0TISTA G1OAV OL NAOME 0m (@)
o S {1 o [1-3] 499¢°% 15042 ({1} T
VRS AR 1| L S406° 4228 (113048 c910°t S321A28
D RN T 1 i 1a) S T 1 4193 1 T8 34 24ViS3 WM ONY CIONVNNENT ‘TNl - - -
oves’ [ 11 134 oL08° 1g00° «006* F0VRL VI QNY FIVE D0
ce2L cees? sgee vAdg® vaive : $31114N 310N, GNYSNOT IVIINWMNOI‘ Sntud- - -
1 2006° sL08° 11601 1420°%¢ 191 NOILIDNUASNDD LDVEAINOD
) ta) tay 2240°0€ 1991°22 ta) ! . omIMim . ...
! soze” z962° ez oesz* 2892° ) ONT ML IV SNSIYN
: 4918° 1268° _A2es’* (LT 3 4L288° . CONINUNT w08 SiVATNE - -
. "
sgetcy 611t ots2°t (113041 *0L2°t WI0T O WS - - -
Lbe2* [ 703 44 [T{i 5 oLO2® ’g22° ANVLAIVIM
: yoze® suke® 2848° go68° 11 NYTIALD Wud0d4 —- —- - -
: toeg° (17X 3 102¢° o062 e€0E"° ) Tvuaols WilL ,
: 1180° 1198° 2868° o’ et CONINUYE ANDMINIALS . - .-
[A]T o siss’ ziee” otee* ze10* | SONINNNE W4NON. TNL0L
084°%s "wes's *60%s - fIs1ee 06£2°¢ SOMINUSE WS -
H 161 oasl so6t 1781 1961
: ! wawAdn *NOAT
P €261 *aY ANV

(s3utuieg Te3l0l 103 JUIFIONDH UOTIEIOT) T
dO010dS TVIYLISNANI Qvodg A9 SONINAVI
%T°H J14EVL




B R

R

S1SATYNY JIwONOID 40 Aviung d 00°¢ 3tavi
WIASAS MOLiVMMOINE $22w0NO02E TWNDIDIM

IMOON] +SwOL $18e0ud ONY FwOINT WOSVY WIHLIO *CIOVR 40 Wit s €5 Conimuyd /2
*4430 ALINNOFS IwINAOVND VOVAIN 1630VA MEVI=NON 2iVAINE WO4 22n0S Agvaing /1

10 ta Q) Q) 261 Mo

ta) () @ - 1a) 10) sIlAMES. ..

T v 1oz 411 ) BLVASY VI QMY CIIuveneNl S IOuviig

Lo s81°e sseey se12 o0t w0V Tivide ow suwsilms. .

HTY 1] T3 so2el ) SILLIMLN 51 GNY*NOT 4 V51 0wm03* ENVIL

T 101 1 seze¢ (o NOTLONWISNO 13VMAMOD ... ..

veoot s1gee ey 1008 ovese ontulw

a1t it s ts 192 SuivALdvaOMYe .

[ Y341 Y'Y *t0°0s 906440 L64°06 19080 SONINUYD MV IN0N FiVAING

210%¢ eoLe? "eeg @02 sses1 W01 Owv 2vis

T 0s2°g azaeg 2i002 8902 ettty —_

$90°¢ 2192 s0vez fovez w2zez © MY1MATD Wea0dsd

2998 2988 s2e's et 1285 Iwsacle Wi0L .

vivtd 1800 v vy e SONINNVE LMBaBACS

€69%49 sostee sLzosot sez ot Lvaces Souluwvd Wevanow Wios

o100y ottt T ) s " soniwevd wave

19080 PP 169901 *604901 180486 2 Souivwv? Wios

T0808 tzevt z0Ree sres teves IOMVENENT V108 ¥04 SWOLINGININGD TWWOSUDG 1¢¢1Y

tose g it s2e0t sty SANBMAVY Nistwvel

oeey otee zeese 10008 oLes2 MOONT ALudeoNe
Treest T T Teveet s60°2 sto'e ovget MOINT SYOLBINeONe WUV INON i

At one s H 0341 SUDL3LueOMe M4 .

vizee 180°2 s6i'2 o102 zoact J0MT SuCL31veons

10002 olsee stee2 iz 12002 0241 WOV WBu0

Totoee witgs soter01 stteeet srsete n SININISONEEIA AWVIVE ONV 3S¥A 104

seoone ves*0e z92se0t Lev L0t Ty WOONI WNOSuBe TWAOL

a8t 0481 seat aat coet
YOVATN *IANn

4601 ‘o1 AW

(saeyyoq jo spuesnoyy)
¥0LJI3S TVIMLSNANI avoud A9 SONINYVI ONV

S30¥N0S YOrvW A% 3WOONI TVNOSHId
ST*H 319Vl

H=-16




——— . .

B e

SISATYNY AInONODR 40 YNNG

- 4 %0°S 3eny
w2184 NOILlVMuOSNI SOIwONODD TWNOLIDIM

IWOINT +5u0L3TudOud GNY IWOINT MOGY ¥IHIO “SI0VA 40 wnt i $1 souinuvd /2
eg1vi0L NI GF0NT1INT WY VAIVG *SLINN ONILIwOsy TWNOIAIGNI ¥OJ YIVO 4O IMNSOTIEIC GIOAV DL NnOws 1OW (q)

. MEMAD. o e
10} e a ] 0) i S2I1ANIS .
Ce9ea® | Ses0® . Le40* soth® 10) LVis3 WaAN oMy *IdwuvungMl SIANald— . - -~ -
. eEL® T T3 (1110 sort® 0ves IVLiZY Ouv BIVETWONR
s16t® o1f1® . .. 402 g4v1° ta) $3141IN 1MW ANF*NO1 LU MWD SHVIL - -
19) BT 1] 1a) 1e18® 1Q) NOTADNNLIENOD LOVELNDD
TTWE 3 [YT VLT S T § 34 4 1598°2 2968°2 SuIMIn .-
s%00° L900° 1¢00° 1€00° $600° NTUNLIVIONYN
114841 te21*1 . _siel’} F1T1841 161t SONINUWYE WVINON ALNAZNG
a1g® 1682 . .8s22*. sast® 1602° : R S TRy TUTT SN,
490 10461 st2o°t vGie* DS66° ANVAININ
8408° 2280° o8es* avig® 0Lg6° wYIIIALD Wulddd - — -
L068° 162e° 2Lt 1989° ol W¥adhe Wiol
caRst 2688° 2280° s1te* U CONINUYE LNDWNEBADS — - -
1518°2 . SE20°t *920°t 14200 SONINUND WP SNON—NL0L- -
s1ts° A948° . ameg* 0002° (132 & . SENINIYI WS- —
teot oLet (173 (1] L9861
. ' VOUADN *2aM
(YOI

(s8ujuxey [elol 10J JUSTIOND UOTILI0T) e
¥0103s IVINISAAGNI QVOo¥d X€ SONINIVE
9T1°H T4Vl




[T SR —

)
SISATUNY DIuw™M 133 45 nyFna 9 uI*S 3gv
®3LSAS NOILY Mgl §I) a0 1793 atlu_au,..
2 2211 0SHOL31udOYd by 31041 BONYY yaHL, sgany 40 c: g -1 3INIvywd 7
*1d3% A11%A338 LHIWADIWI VAVAIN 1830V vidpge i Fitag- 4 cE N0 Anrlug /
16 [1.7 S 124 I ({1} = Rl ™
sti®gey 409%9yg s20%0¢€1 2%t CallAv,g
*6L°0¢ 18¢%0g 106492 [323€ 1 3LViSd Iy Cuv * o ns ., 4D waly
sa6°6e awi‘ng 629°24 I0vHa TI¥I3 O%e 45 Ve
210%€Ce agI% 2y e 3 $ILTINLN OIV0'g Brev® 1Z14rD] A “N)'g vy
4334 13 §6L%00 L 11 itk N | 7 (LTS 2= PR S LT 2L
neey 192+ TToTTIvesT - kAT
€Leve? e02%w2 [LY8e 1 ~2%21 L BT TPITIN
€20°20% Qes8° 1 0¢ L28%61¢ »o9¢h2 $2°InvIT 5 w4 3svAleg
119%8g (3334 13 IN0EHy 21L%6¢ T30 v Nvig
€022 [TY L3 NLIey TALdS T 0r2ey o m e e Agedl Ve e
1424 ¢ i (A1 1] [ X148 L0 T £ 113 N - 2 RILE e TRk 9 -
%0i%¢2 1%6°02 LTIy | ecgy coce1 RAZLEE IR T o
0€$°06 819°00 uei* a9 2180 LE9%¢ o SOMIL Y Tet p3409
161°8e¢ 129°20 PRV OCH L?24%09¢ LIS 44 114 ! S™-1. rr ] wpvINOv Wwiol
gy —- vy T roe T T e e e— s e ||.¢-.--.lu||l|daﬂ=aauou-<u|||||l
n
LT A €1 t4 Y 4d € 17 OO LEY 268°nNE (1144 LT3 : r? TONTGUVT WIo —
aYr T T osIregr— - wely 9581 OTeeTRY T PNV WTSOE Y SNTINEL IR ETT YEETY
1%¢¢g 1€ %6 K26°%¢¢ X 14 dViI*R2 FY STV TP aIISNYEL
LIS PY 15%0%EL PL2ag 1) 198%;¢ YRP%¢¢ T A3l Al93a0ua
T4 1) 11144 29 T I 1Y 00t 4y Nt " T w:uu.~:nxmwu_nxmrmnuvdu4u¢-- -
2o~ nZe= Zue= 620 NE6- 10| Sp fLleghae el
QL0086 SEoo e L 1Y 19 618e¢y M Legt . iy S$%2131 940ua
L22%12 nungo iy $9€* o1 Zsitt 166401 480 1 &7 3vY 9mL0
TTESTS LR i8aselg 19t g2¢ L0 A0 [ S SININLSHA 1T Ahewr ruy tDyw ST -
€LL%0¢o 098°00¢ hoRt g2y YT AL TAY (R1 17 ) I 4 31 Wadsedd Wy
LY T Y 6981 LLTY] 196y

fiel o352 4snnne (savT10Q jo spue:moyy)
¥0LD3S TVIULSNONI avodd X€ SONINYVI ANy
S3d2¥N0S YOrvi Ad AWOONI TVNOSYdd

{1°H 319vL

(ALNN0D 30MSYR) vovA3IN ‘omw

H-18



EERT

T TN

R R

s s e sl

meap e e s

S T L i ea e

SISATYNY DIwtnn33d 4D Aylun®
WITEAE WO LVnINT T 40T STVROL

- a e e v

H-19

“ 4 9*6 I1gt
g . ) .

31933%] +SHO1IITndOnd My F00dM1 4nIVY wiHiy g Myt 40 .OE Tl ot $DIveved
]

L 1.2 S _2489° van3® o oTas® 2L18° _ e “INLG

SYI1°2 BLL 2t AN 1.1 2 34 4 FEY o TR 1 3 £ a2 R It > » 1 £, 7 -

ZEL”y ~-L€2"t ZLEE" Y SHZE"T (25144 2LV1S 3 IV Jnw Yadvwansai Cadnwnlg .

1€80°1 1521 E9TIt (211841 (243841 ) ’ ERCTTUR TRTS T DORE S TTS 5 [ D

43194 ) f11e°t €929°1 (13541 (3314 CITAIINILN S178d Juy*MATLvIITY. 4CI°S1 Vel

Zess°t ?o95°Y 22161 arngy €rzs*y O 1§ 53 13wadned -~

1966° 66" 19£6° 9416 CoLe® Celulw
—EOYTT T T CURNYY T T T ugsTe U v 73 2 aainienie 12 aann - - e L ) &5 Lk I -

0§$0°1 72160°t twgott 21641 [T | R L LR £ LR TS AL L R

90€1°1 9aLl®y €251°%14 €12y bu2 Y Omw 3LVAS

1.1 15 0 [ 35104 L9EY”® - LY4 Bd Ergre ) Awr1T01

L1 g €cen® XTI 9699° 166° LY TIALY 1783349
YTy " YZUeT T T T WeEge” " WITTT ~ - WIEET T W WIT]

ogze* ({11 34 (411 2d [{ LN 1596° SNy VY 1439183400

fo€o°t 11€0°1 €€cot L34 T8 § (S0 5971 .EV3 4NvINOV TW10L
_Riw0® enwQ* . - zezet wRty® 186t e e — _SSuixned wuvd

14861 RYTA [ X124 2967 1961

FLot om2 §1SNuAY

(s8uyuaez Te30l 103 JudFIONn) UOFIEDOT) -

(A1NROD un.wi, WOVAIM ‘ ONTY

WO1DdS TVIYISNANI avodg A9 SONIN3VI

, 3T°H 319Vl




SISANY JIwON0D3 4O NVINNG ¢ 00°¢ vevi
231848 NOILvunOdMl S21MOMOD3 TWNO1D3M YAVG INILID144NEN1 =

INOINT «SwOLI1uaOMd ONY AmOINT NOOVWY MIWIO *¢20¥m JO wne ul SI somlwavd /2
21430 ALINNIIE LndNaOIeNE VavAIN :SIOYR WuvSoNON 3ivAlud w04 IDuN0¢ suveive /1

*cviDl NI 03ONT1ONE 3uv VIVG °SA'wn oNTIwOudW WNGIATONT w04 VIVO 40 TwnEDIXEI0 GIOAY DL WaDwg 10w (Q)

- L3 - -= €

Y
o st €01 "t et ta21aa8
(o) to) 1] ta) - VIS Wiy Ouv *IDNvansul *Iowveid
113 aze 18 . 586 30ves VVASS Om¥ BWEEIME . .. -
T1g 1o Q) ta) te) S2LLLULN 1IN NV NOTIVIINAAIDD* Carvud
18) 1 T 81 Y NOLAONMISAS) SOWNANDD . ..
189 e 159 Q) 1Y . suiule
it 01 ta 1a) " SHlanLINaere
U2 stz stest 10801 2000t | SONTMUVE WuveNOM JiVAlue
R 11 106 ) e W01 owv 2awis
1 ot & [ ] I3 ANVALAUIM .. ..
o 2 o ot n NYINALD Tvwacdd
" s P ‘2 st weadds MO
oty it b 162 5 SONTWIVE LUIMNNBADY
st 0o e 2e0°2 st SONINEVE WV NON WIOL
m It ot o 2 WNINwE wwvs
e tseep seee2 oztee et 72 " somtwgva Wics
i 241 so1 at m IMVNNENT TWID08 w04 SNOIINGTNANGD Tvwotude teedY
vy tss oe2 192 "2 SiuBuave Wdotwval
1) st ve 2ee "e O ALNA4ONS
1o Teew T T T e ) e 2wOONT CwO1318aONd WUV INDN
s1t " 4 a " 0341 SU0LBIue0Ne Weve
F1T Hes 208 P i 9081 Sw0l 31Ny
at ‘e *» s o M0ONT NOSVY ¥BHAO
TP o2 ovecy 16901 oveey S1N3MICWNNS10 AUVIVE OWY IV W10l
18v°¢ (T SRS . 1Y) sesee oo w01 WHOSuDe WIOL
1t auat —.  east see1 ceat .

sABNO
€281 01 AWV vovAZN 1

(sie110Q 3jO spuesnoul)
xo.ﬂ.umm AVINLSAANT Gvodd A9 SONINYVI ANV

SANINOS VOLVW A9 JWOONI T¥YNOSUId
61 H 3T9VL

H-20




s

!
i

Yoo+ o

B e e T

[ o s m—

SICATWNY 31uMONOD3I 40 NvIuns

4 90°6¢ 3gvi
WILSAS NOILVNYOINT SITwONODI TYNOID 3N

viva .»!U-Un&&)ﬂ!n band \
405N +EMOLTTHGONS ONV WOINT WOUVY BIL0 *GIova 40 wic Tl §1 Sowiwavd 72

eg1v10L NI 03NIONE J4Y VIva *SIINA SHI1wO43W WNOTAIONT ¥OJ VAVA 4O IWNSOTIEIA QIOAY OL NAOWS 10w Tay

e - ——— - S——

- PO K13 e .. .._.Q000°T .

- e .- . I |1\ N
(I 194¢* T o5t e0es° CITANIS
w . . ta) w ()] .- FVISI Win oMY *IvMnsul *IaNwMis _—
o6to*? ecee®t 2610°2 wezee 173132 VML VIV1iIN Onv IWEIWRA

q9) . (a) Q) (] tn . SALLIIAN F110Ne ARV NOIAVI I DI SMYML . ..
(T:1) tay [{-}) [ 737 A ] Le2s* NOTLDNNLENDY LIVMLINGD
o000ty - QOLE°S? €2y L6 (al @ T 11 T I —
Q) o o 10) 1900° ONTUN1IV WS

Cg220°% .. . . #9%0°t £190° MM'L.. . vel1 ShMINNY WuvdMON RIVAING .
A020L . . w92t 2985°1 ezt 2629°1 . 1207 ouy. AAWAS
L991°® Lovt® siot® [T . eeel® ANvLY VN

CBeelc . .. . As0R* AYSL® 1812% .. L0%2° R —— . MMINLALY TWMAOR . .
[TYS i ocer® otize szm® sz02* WNI024 WiOL

VL TY ORI { } 1 b i (111 L s018* 1068 . .. . o CoMIMMYA AMBMMMAAOS . _ ..
T A *e10°1 #610°1 . wsla®y a02a°1 ) . SOMIMNYD MuNANOM TWAQL

_SEP2ESL  1£88* Lv66° szie® . okees __ . ; S . SOMINNYD wu¥d .. .
7Y T YT | T sest avet T oaeet

€261 ot AW ,
o ~ (s8ujuaeg [elol 103 IusrIOony UOTIELDOT) _ T T
YOLIIS ITVINLSAANI aQvoyd A9 SONINYVE

, 0Z°H T18VL

H-21




"

-

$18ATVNY D1WONNDT 40 NYIuNe . ¢ 00°S 3wy
NILSAS NOLAVWNO4M] $O1wON02D WNOLOIN -« .MANQ ANREDDHdanSNY ==

IMOANT «SHOAIIudONd AbY IMOINI H0EYT w0 °*S3ISym 40 wnt Il S1 Somimmwd /2
1430 ALINNDIE ANTHAOTGND YOVASN :CIOVE WHVI*NON 3ivAlNd W04 F3uN0E Anynine /%

°SIvi0L N Ougau.: WY VAVE ‘Siiwn .!:ucau.. ,_12:29: w04 viva 40 uldo._ua.a O10AY D4 waOwe 10N ()

e - 201 tal e -u...-m.x. -

3 O 201°¢ tozee 010%2 . GoeZ i SIANIE . —_
"o oze ste Y e VIS IWIN ONY * Duvatnt ¢ Dwwwlg

Y o2y ze8°e s21°¢ €het2 . 20vss Mvidw GNY 2WSIN0ME . —
T Y3 Levet e9gt Q] SITATULN S110NE ONVONOL 1vD TN NN0D® SHVNL

(31 3.5 - "L (343 °n%E S YT . - e _ zo—BEb-E,.,l;olf.

Q) ({. 1] ({1} ta) (1.1] L]

1o - tah ({1} [ L7352 2 (ar. _ P . R Sulmnidvaoewe . .
sEorep 0s0° %2 sotee2 050401 106491 CONINNYE duvINON DLVATue

sece 126%€ oteee [TI FITCY ] W0 owe 2ivis )
L7V S T ] " ”y. - 0t _ . .. anaiVe
] Lezst €Lt ©ws os9 NYIVNATY Tvwdcdd

1771 Y 111} | s0€°1 TR 56 . . . TeMande TwiOL .. ———
v10°0 0L€°S [1 30 st a%e°g SONINNYE ANIMEIAOD

sveeze ozerte "ot e L2 outsor COMNTNUVE WVNON Wi0L
T T B 12e4t YT Y T A T T ' " ‘comiwev: wwva
(YL T T T c09°e2 weitz | oeeiz s © T T eominuve Wios
LT I Y 7Y T €21 s60°t T e T T 3oMvenent W08 w04 SNOLINGTNINGY WNOtEDs i€€IV
ste | reces 190%¢ FYTLY SR TY T Siudmive wdiSwvel
T IO ozz*e seste 0ses¢ WO Aludanse
TTEY T T oegst T et ovect tesy B 0INL CwOLIueOus wu¥ DN
sgeey . geget o281 soy o2e 203M1 SHOLINGONd WNVs .
seie? s26°2 se0°¢ soge2 oepee 20N S201318008¢
(IYLY 26802 2uiee $08°1 sv0°1 OIS WOBYY wIeLO
“otovez T wisesz sTveer eLtet ssac Lt ”n SININICUNOSIG ANVIVE ONY I9We TWIOL
1%0°8%  c00'0v 0v9 e " g o2 (TSR TS OON1 TN w3 WIO0L

1401 .. . oast - o961 sl ieet .

YA¥ATIN *Inia Iilwm

Saal ‘ol awve

(saey1og jo spuesnoyl)
YOLIIS IVIYLSAANI avoud Ad SONINYVI aNV

$30dN0OS YOLVW Ad IWOONI TVNOSHAd
12°4 4719vl

H-22




pr)

- ——

b e o e 7

i

i
s
<

SISAwNY DTWONDDE 40 nvivng

C e i

WILEAS. NOLLVYWNOINT SOTWONDDI TYNOLIDIY

*gIwiICL nt Q3aNIONT

8 %9°¢ 1yl

VIVO ANTIDL 44NSNT o~

INOONT +SNOLITEGONA ONY TWAINT WOGVY WInI0 *SITVR 40 W Il 52 SOMInuvd /2

261 *81 AN

- .- o ({1134 0 [{-1] .. AYSDCL
e2ve* [T1< sEvL® L7112 04 2660
gz . 1592° 8692° (113 0
[ T4 Y84 [T I8 [1 754 zLE"
73 L 754N 99L9" 8969° 1zi8°
609° : S16€° 2t1€° Te0€°
Q... . .ta) 10y Y3
tay tay 1 )

[ (Y1 o r686° 1648° 9.08° rI84°.
ekl __ . rael’l [ UYR 8 ({11081 IS1T438
tier® soL1* cgote etite LIRS
££08* . . £CE8° 2626° | 73 L S 4 1 13

- 0Bee* T3 1% 1929° 1140 (1130
2590° agle® 646" £oR20°1 . bls0°Y
[147 Y %Le” toL6® Ro06° " eb*
£€18°1 | SLELY [£3 7941 §9%81°1 2%91°1

{161 “ oust 6961 2981 T TN

(s8utuaeg TeIOL 10} 3Iuallond uoIIELIOT)

¥OLO3S TVIYLSNANT avodd A9 SONINYVI

TIH A1Vl

Tuv vivQ SSLINA ONILu0aIn IVNQIAIGNT MO ¥AvA 0 INE0IIELA alhav DL wRDug 10N 1o

. MBUD ——
SAD1Au3E
210iS3 Wix Oy *IInwaNEMLl *ADMYNIL
IOVEL YIVLIIN ONV TTET0NE
SITNIATLN DIINNG Quy*NOT Lw21MNeu0) " EAML
NOTAdPMLISNOD 1VNING)
oMiMie . .
Okl 8N i d gNiive
SAnIMME] sen4MOm AAV¥AIad ...

, W01 omx 1Mk
Avviltiuw
NVIIAID Twml0ds . .
YenI0I4 WiOR
SOMIMNYA ANMAMMMNIAOS

SOMiNred mavamON TMAQL
SONlNMyl matd

VAVAIN *3Nla A IrR

H-23




————

e

et .

SI1SAMWNY DIw0ONGDI 40 Nvigng ’ 4 I6°% Ivav}
#31SAS NMOIivMuO4NI S21uwiW0D3 TWYNO,D38 vi¥a iNIIDINENL ==

IMOZNT «SHOLIINgOuE Ony IwOONT #OOVY 83413 °SIOVA 40 WAS 244 61 COMINNYE 72
ALIUNDIS INIWAOTIdW3 'O 1430 NYLN  (SIVVR wyYV4"NOM IiVA vy ¥Os DWNOE suve wd /1

et €t 1e2 1 1%4 *I=i0

02y [ IC 319 [ 4% 44 ¢ t€ots C301 «vas

110t (11 (Y4 ] 20 FAVAS D WIN ONY CIDNVNAENT C IDNTNDg

240 1314 ] [ Y- 194 ] [AF 34/ AVEL ViRe OV 3VeCIW> 0

(1181 ovect 9851 [I208] SITLIVILN IT0NG ONVENCT LV "NIWKC S Cavnd

4192 [:1$ 34 s10%¢ Yhet2 . LIPS RN L) JFe1 V8 &)

- e st 143 2wl

(T1211}] 4L96°%02 w2 t11e°€2 LUREHTRL Ph T

[ 7Y 4421 [ XX 44 3 (Y4 14 s1e06¢ SONIMNYY WNVINDY DivAalag

ety (24111 L60%¢ o Cite W07 Owv 3iviS

2 -7 1] 1o (213 1Y _J3%il]

(1784 1 480°¢ T64€ 96.°¢€ NYIVIALY Tved0d

Lelty L08°¢ 2¢€1%e TWadddd WiDL

131341 131 31 e CSONINEVI LuPMIEIA0D
s69%0g [ Y841 [ L[4 T96° 0o ({144 D) SONINUVE wuv4inOn W10
sat*s “"ges e t TYCYY 201 SoNlnNuvd auvy
0899 02069 *0L%0% ({3411 1ot ’? SOuiNwvl VIO
20te¢ 11244 ¢ [{- 221 [ £1 0% 4 €062 NVPNCHT IVITOS w04 SNOLANETNINDGD TywOSede €30
[ 1244 ] (Y2 AXE 91t L 2784 9 TRty SiNdMave ¥IdCSuvEL
L0061 {061 [YPL2 4] (YT AR 4] [ 11323 MOIN] Ai¥ies0Ne
[ A% 4d ] -1 78X €96 0Nt Cu0i 1 veOue WUV suON
o1e%y Z09°e (1324 4 S8l C80i3luglue uuve
[ { A4 §] 181 A 41 220221 sst2 d003%] Su0i3lweCug
[Y-734 ; 16148 (€92 ose*? 69E°2 FN0ONT WOBYY WIMIO
[ 124411 22040 169¢€y Q2 e €1l Al SinInICHNEEIa AuvIVE Qv IOV¥YR W 04
€06 Taveg LZEAX VS L [ LAY s10°24 FW06T WNXnla WOy
1a6t .YV 3] (171§ [ 11} L4961

“¥.9 *»3373 0@

401 *at AWV

(saellog 3O spuesnoyl)
YOLOES TVIYLSNANT UVONE AH SONINAVE ANV

S40dN0S HOCVI A8 HWOOIN] “TVNOSMII
€CH MV

H=24




B ]

e g g

K

Vet i

e e At s P g

H-25

SISATYNY J1wONDD3 40 Ov3unag , . d 90°S avy
w3iSAS MOLivWno4NI §IINONOD3 TWNOLO3Yy VIVA INTIDTSINENT ~=

i

INOINT +SHOLIINAONd ONY IWOINT HOBYY YIHIO *5Igym 40 wNE 3M1 S1 SONINuVE /2

2559° 0008° L566°1 (3134 4 B VT, U O
2689° 1e19° 2ove* 0266° SITANDE S—
10£° 4962° [ 11144 141 144 F4VIST Win Quv *AONVENENT *AdNwM1S b
(7314 €1Lo° 9LLe® L180° VUL TIVidy ONY FIVE I Wk
SC6E° shete T sisz® SATLLULN DINQNG ANV NOTAVIINNMGOD* vl a
1869 €Eo6* v68° 1€€L° NOILIOAMAIENDD L3VYINOD —
Cee 21%0° -4620° 4980° UUTT ATV ®
etget LeLe®t select 29v¢°t (111341 ONIMALIVINYM a
2558° 4188° sf68° svin® 1] A CONINUVE MuyINOM 2ivALNg v
0468° ... . ezos® £408° sc2e’ . esLe® - W20 anv 23uE A
vispe Yool wLER® oeslz® 4002°* ANVLI VN
a2y " sealy tiset o0vgy e2¢v0°1 NYIVIALY TvNa0ad - o
zo8g* ice8® $906° z610°1 1o0p° Iv¥3334 Wi0L
stane Ty 2806° ezes° €508° SONTNNYE LNINNUFAOD P
'§age ocas® 0sss® 2069° coLe® SONINUVE wuVNON “WA0L nﬁDu
2482° 1849°%0 £860° 812%° [ 78 132 COMINUNZ WuVY
test oLet 8961 [17%] 4961
Hyil *n3373 X08
€261 sa1 AWV

(s8utuiey Telol 103 Juayiond uoylEd07])
YOLOdS TTVIYISAANI avodd A4 SONINYVE
%C°H 318VL

e b ey .




SI1SATVNY J1wONO33 40 Nviung : . d 00°¢ 3qve
MILE4S NOLIVNNOINI §I1wONQIZ TWNOLD3y Rty
INOONI +CMOLTINdONE ONY INOINT NORYY wAiiD ‘CIoVR 40 wnt 2l 81 Cowsnawd /2
ALIWNO3S INBWAD VNI 40 4430 WVin 3¢3AO¥m WEVATNON DLIVATHG W04 22uNOS Auvsing /1
*$Ivi0L M1 QAN Fuv viva 511NN ONILNOGIM WNATAIONT W04 VIVG 40 TWNSDIEIO 1OAY OL WMONS LOW (q)
10) T 11 ta) T3 I "I
) 009 e 09 ois sadlamds. .
"y %» 16 tot e AViIEI WIN ONY *IINVNNCNT S DDV 4
2004y 12901 et fevet "aet 30vai 1IVIZN OWY 3WRBAMA .. -
1 st ivt ELe i $21417040 3100¢ ANYONOS LY 1N MNOIS ENVAL
aze €L It g " WOILdNuisNad Livaingd —_ _
80042 0s002 1Y) tesin tteet T :
10) 10) ta) 10 Tove? SN . .
Moy reecL P IT a8y 11113 SONINEVE WuVINOM 3ivAtug
. ggesy tose! 2eey sopet o411 w0Y oy Mvas
2 ; '] I ot o At
ot sie 1z oz 0“2 NYIVIAL) Tvwdadd
" M1 a2t st 102 . IMa0aé WMOL . ..
1200 M 1se%y HT Y i8v0y SONINIVE iNBwnEIAOS
e e ~00s 66 to0se CHulNevd Wuvanow 101
e ses see ove ot SONINVE wuvs
s2eson saze0t POTIY e wise .2 Sluuvd wios
2z vey o”* 1o o8¢ INVINENT WI0E ¥0s SNOLLNTWINGD TWMOSWIe 1¢€2T
: LY ue't . gy sa2%t $90°1 SiudMive W3sSwvel
. stieg %ot o281 et s BONI iiu2eone
2007 go0t 220%1 et §80%1 MOINI SWOLIIugONe MwviuDM
sis e au s o NI SHOLIIueONs Nuvd
Pt lo8°t e 1081 MY 20T S804 21 ua0ue
: 1es 3 1es g ote 0T wEVY ¥BuO
! I 2oL LTIV oescs sy n SINIMISHNCIC ANYIVE Owv 30VR 304
: 200% w1 seEosy $85°21 08ty oo 1y WOINL WHOtWIs WiOL
teat oust seet st do81 c—
A. : wun sgune
. C2al sor A v (sae110g joO SpuPsnoyy)
¥

¥01D3S ".VI¥ISAQNI avodd xg SONINYVA QNV
S3JUNOS HOLVK A8 IWOON1 TVNOSHI4 : T
ST'H 319Vl

H-26

s e

14 a——




P g

RN

SISATYNY JImMONDD3 40 NvIurg

W3LSAS NOLLVWHOSNT SDIWONDDI WNOISIY

' ' d 90°¢ 3Vavi

u.louzu +SHOL318d0NG OGNV INOINT ¥OBVY INI0 *SIOVE 40 wNE InNL S1 SONInwvE /2

€461 *6t A

tay (a) (T{-183]
111134 *60%° 0y 82
12v2° €LLt® is02* eot2z*
[ 1T 34 octe° s1ve°® L1473
LOVE® 8606* [ 183 Lelig®
(73 {3 ozez* SE60° Lo0t*
- Lelntet ({1134 11 L999°L1 [${ Y8 44
T} [1-3] 1] 4926°
1868° wzs® 9,16° 108°
(111041 gaoget [ 1TV 344 1€6€°1
(782 3 [ £ 4544 ceete so0t*
s19¢° 2099° Mg $109°
(13134 0Ly 1L69° 78 { 2
ziLo*t STy L106° [TY1
ovee® i008° [/ 3154 cite*
2212 k41784 (31254 4 Glee't
et [ L]3] 041t 4961

*STviOL NI GIANTIONT J¥v viva *SIINN ONILuO0d3x WNAIAIGNT 8O4 ViVa 40 JYNSOTDGIA QIDAY GL NmOWG 10N (a)

MIMLO.. .. -
£331A038

34VAE3 WWIN ONY SIDNvENENT CAINUNIL
3Qvas VIViw ANy FTEII0HA
SATLINMLN O119N¢ ONVENOLLIVOINAMNOI* ENVML

(s8utuaed [elol 103 Juajiondh uoyIed0])
¥013dS 4<prw:nzH avoyd Ad SONINJVI

9Z°H F14VL

R .

NOILDNMLENDD 1DVHINOD
oNiMin._ ..
ONIUNLIVINNYM
CONINAVE WUVINON DIVALUS -

W0 Quv Aiwis
AWVLIIVS
NYITVIAED Tewdddd - . ..
WHIAIS W0k
SONINNYD LMNINMNIADD
CONINUVE NUVENON TW104

COMINUED uu¥d

nyin ‘evnr

H-27




-

{00 { PO {0 1T Su ag\'l-ddolq]-ﬂduw — T T T T T B Al vk

SISATYNY J140MDI3 49 NvIyng — g4.00°6 319vy
“AITTIT TITIVAEUINT SITAUNO3T IO IY
- Tt T T omr T 3499%1 15n013Tua0ud OGNV JHODNT WORYH uIMA0 YSovi 40 wn§ 3L 51 soOniwavs /2
o ——— e e <AALNND3S Ah3wADIgWA JO *1g3Q wYiN . 3SIOVE wuvV4eNON &1.2 294 290198 _Auvniyg /8
.aﬂ-.—ou N1 33gnqang ayv wivg SSiinp On1iucdIy ukB;Euu MO4 vivg 43 uuum 12519 2124y O4_udug 40w (@)
(] _ 1] . . - . 1
LEO'EYT " 1oVINE T TITTNEY llq..nﬂﬂl T TE s
: €teott _o%0¢tot  ta) U 113411 Eooerd e .. 3awiS3 W3 Ou¥_3Dnvensyl ‘3dewNly ——
Lo .o“-uuoulo .Mouuu”n. M“q”:.“. .|q~3. . tign lJu-..doﬂ......l - 11n uo.:..» .._TU.. iqunu._ -
ooa "% Lo0e 154291 2%e61 _$2141°140 d179ng QU
T j i
:: (a) 13) 19 ?:x.s

2100080 069°88%%T €60%.2¢%Y Soscitpey  42eccg1’y
4010422 66046 489448

CAsurd v BAYAIML.

949y _ -— anmm mz«-.m:»n

99%y02

o8 Lng 90288 anLoLze sezoC1t 0294062 - . CNVIIAL vy30d) e

SEL°E% [ 2% 421 T SN € 114 £ ¥ Simami mdddcdn.-ll4ndd-m~ﬂl.-i. - 1 v¥3334 Acho»

t2ecaee AAA AU L N 1 L LT T ) Ll 1 US| 14 { L, ) SONTUUYE ANIWNNAADY _ . ..
_4ivicei2ey $90°140%2 £924800%Y 4221880 ge8g529°%y : e e SONINNy] H¥yJNON Waps

soLest %066t BT ) S | 00 5 SN 7 5.0 e e e e e e o SOMINGVI wavy

£69%082°2 SLE°080°2 080606t sTecTL s10%L€9% T B 7 oL _$%inwvd Wi0L

1zec2t1 v€8%0% %0636 _ _s9¢‘te sEbtey INVRNENT_ IV1D06 ¥O4 SNORINALNANGD IYNOSNIY 6§

s20°L82 826°027  FZLOEMY | 89NN 0NetRNY e e .. SAN3wAVG WISSNVNY
IS4 02 4 S -1 ) 1 § LY AR YY 861°852 S1vi262 - J40051 AjuJaQue

Lol gut s11%8€Y 19649y £66%L61 Z92%1€1 e C 3m0ON1 131 AV INON

foro2y Soo'2t” TTREENSY T T wERd t62%8 uaumwmnuommmuuouuuzcﬂ

06841 _ QTISISY  OZEOLYY _ 165° 901 €9vtgot L e i .WOINI SqOA3NugONe

190°111 " 96998 L9818 491°12 34729 - 14004} YORYY g3Inyo

*°26%120°2 €SL%0%8°Y €ETe 091 19146951 * €629y ) o n . SAN3AISHMESIO ANYIYS QNY IOV _IMA0L __ _

 s0%t1eLt? 6ZELONE2 | 14€°822°27  a81°wouc2 egrtegety e et n _——— 3024 MNLSNId IVAQL

108 | TTeT 1 1 /) Guuia—L 1) T%CY - =
e e 41 *13339°A11) I 1MW
Tibt 242 yalw3ikov (sae11od jo spuesroyl)

¥OLDAS TVIUISAANI AVONE Ad SONINWVE ANV
o _SIDUNOS MOLVW AG JWOONI TVNOSYAJ
) LT H 318V1

H-28




o AT ok g <

o
%
SISTIWRY STRONDST 33 AVIanY e ~d yn°t Tavl =
w3LSAS NOLLVWMUOJNT SDTWONODD YWNIIO3y . _ . e e e e e e —
B e - .. 3wIONT HSHCLIINGCYG ONV INODNI HOBYA ¥FIMLD *SIOve 40 ans Il ST SONINYYI /2
‘saviol N1 307Nt 3wY viva LInn Sn1iyOd3y IVNQIATQNT uOd vivg 49 3uN52195Ig J10Av 31 w¥3ug LOw {g)
.4 .
3 can - — e e e e i e e e e - ——
’
1Y <) ] =10 ()] oY “HINI0
§969° 1218° 1116t geist svet I ____SID1AN3S
0608° " T TeIEEY L {11 111 8 34V1iC3 WIY NV PISNVHNSNT YIDNVYNI 4
CJ2e0%t o ess0tT oSI1-1 8201°1 _egot°t . ... _30wl1 Vy13¥ ONy 3wE3gHM
TEEBRTY TUUUUTTERIRCY 13 {4 S € TV 44 SUNNRNY 1 1 44 | SITLTIILN DI8Ad ONVPNOTLIVITNAWNDOD SNVYYL
9026° - 1098° 2018° 11€8° 1106° NOLLIINNIENDD »umm*umm
1Y Li2 ary ar ey :
Lzes®  22es" L1 L rnise §o18° o ONIUNLIVINNYM :
(A 7% LANRREREE 111 | LANSRN ) £ 1 LU £ T | A AN 1 17 A SONINEVE wavINON JiVATYG
T AERRT T OMEETE T TTTLEEO T YWD T TR m e — o e e e © TS 0NV 31ViE i
ovte’ €EEL® €598° [ 24T 6€26° AYVII VI
. TRV S | 781554 1 TS L2 A [0 LA 12847 ﬂd— -uﬂ-u J¢¢u0m&
TR {756 SR L 1 L 0 4 _6%9L°2 8L6L%2 8500°2 e e - wd3G34 WOL _
e 1 73 A4 e E {13 0t SN {1 224 RINY Lk M “S5NTvav3 INIWNYIADD
: CTOSTRCY T USGTBTY WNZeTY T T IR YT T UYRYOCY T T T T T T T T EoNINEYE WYV 4NON V101 .
: [
LAt AN 41 4. 7% Al { [} 5T SONINGYS WUvd :
; 1261 oLbl 6961 0961 L1961
: .1 A NGNS NN & -4 JENETRIRTE 3.2 S

£401 *LZ ¥IAWIAON

(Seutuaey Te3ol 103 FUITIONY UOTIEDOT)

¥OLO3ES TVIYLSAANI avodd X€ SONINMNVE

TWVIN enIaD0-KI13 TV LTVE

8C°H J19V]

e ————————— e 1




A e 2 4 ot @ e~ 7 o 842

-nae

S1SATYNY JIWCNOD2 40 NY3Iyne
W31SAS NOTivWNOINT SOIWONOD3 IYNOT93Yy

“$Iv101 N1 GIONIONT JuY viva *Siinn SN1iw0d3¥ WratAlaND w04 viva 30 6013510 nloAv 01 Nadng LOw (0)

g g

a4 02°% 3Mgvy

INOINT +SUOLITUAOND ANV INOINI wOQVY ¥INLO *S0¥vm 40 wns 1 1 SOnInyvl /T

s Nt [} 4 IR | S A 1) T

2002 6942 1492 "ege? 60242 $3IMANIE
(137 (113 ta) 113 8¢ F4ViI W B * IIviTHi SISNVNT § .
gleeg [ TT1Y 3 12¢%¢ S02¢¢ 024¢ vl V1viIv OGNV IWE IR )
4294Y L6e0y SECet {1431 Sroey SFLLITLA IIMNG v No 1 Lvd IS Sl ’
$0€+2 Ak d90°¢ L0682 240441 w01 LWitND) g

T TRt T TR Y L34 2 [1 | i i — T TR -
reves 8009 tgeeg 260§ Le60€ L C ISP
[ {TTTY1 [1T1Y3 206441 (37111 820401 | SONINUYI v oDl ITVA LG
642e¢g €98y “cEsy 021y [TT XL o W\ G UVTE -
86L0t €l1ep Sg2e¢ 6o e Quats .. STt 7} b I
vole 3¢ €00°¢¢ 004€¢ 169°% g (71T 13 LUARITYR IR T TP
0v9eeg LI Stices €see L6 LL84€E Y024 WioL
088446 648219 0494090 bi0010 1 L¥Y SOnlNNYE inawnnda0r
71 LTV 2664 2esc 0L 26614 [ Y I3 7Y SONINUVI NUVINON WiOL
TYL A1 7 S %€ - "2 T oles TTTT O . o T soniuwvd wwvg T
6%0°08 sc2+ 00 2206 LI 1Y FYTLt 71 SONINGYE Wi0L
e oLot 1T (LT3 191

€Lot 62 waew3idis

¥0103S

HYin 2373004

(sae11og jo spuesnoy])
TVICLSAANT Gvodd A9 SONIN¥VI VIOL ) )
6Z°H 9719VL

H-30




s, e n 4

SISATYNY DIWONDDI 30 nv3une
WT1SAS NOTLYWMOINT SITWONOD3 TwNOI93N

¢ 90°$ 3IE8vi

ViVO IRFIDTINEND -+

Iw0IN] +SHOLITUdOSd ANV IWODMN] uOQYT ¥INIO0 S3IDYM 4O NG Il SI SONINYVYI /2
“S$IVI0L N1 GIANTDNT IV Viva *SLIND SRTIN0dFY TYAGIAIQNT u04d Viva 30 3uNSOIDSIT nidAv Ol N®OM§ LON (Q)

- to) 98LT® w221°
1223 o€z 1ez2* €12
e ta) *160° L160°
6692° zZoiL2* ({2144 t992°
ST 111334 1v§2° ez
LES® 2i29* %029° 9g6€¢"
s62¢°Y 0o082°t ongYl QL01°y 1500°Y
LoEC® o0z 2es2* €612° oLe1°
se0E° (1784 I TTA i£92° 92%2°
111 A ey T 1155 L165" 69l¢"
) e ToLs* LLIT34 1294°2 €0€9°2
: Liog*et €EC2 6 6169°¢1 i8e1°g1 €405°€1
: LS 6664°8 221001 o€€1°01 s00%°01
: t961°% LELg®e 2¢ES %y €629% L619°%
: €€2o%t 6€20°t 0920°t 020 6320°1
: €€z 1842° L1wz* "1 %002
. te6t oiet 6961 8¢ 31 1961

€L61 ¢62 ¥3IOW3LCIS

(sBujuaeqd Te3lo0) 103 Juafiond uUOIIEI0T)

JOLOIS TVINLSAANI avoud

0€"H 3T4VL

¥aM10 .a
S3D1A838

49163 WIN ANV *IONVENENT *3IONWYNI 4

3Qvyl TIVLI3Y ANV IIVEI0HA

SITLITLIIN STVaNg ONVENOILVIINAWLKOD 'SRV -

A SONINMVA

e

NOTAJNBISNOY LDVHLINGD

ONINTW

) ONINLIVINNYS
SONINEYI wnVINUN 3iVATud

- Yv20% dnNV ALViS
Advs I VM
) NETIIAYD Wwi3034
' 3034 Wwina
SONINNYT INIWNYIAOD
SONINNY3 WEVININ TWIO0L

SONINUYI wuvs

HYin * 373001

H-31




RO PR

o

© -

Lo aiss

APPENDIX I
LABOR FORCE STATISTICS

Cargson City, Nevada

Churchill County, Nevada

Douglas County, Nevada

Elko County, Nevada

Las Vegas SMSA, Nevada (Clark County)
Lincoln County, Nevada

Lyon County, Nevada

Nye County, Nevada

Reno SMSA, Nevada (Washoe County)
Storey County, Nevada

White Pine County, Nevada
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TABLE I.1

CARSON CITY WORK FORCE SIMMARY

Total Work Force

Unemployment

Percent of Work Force

Total Employment
Nonagricultural Wage and Salary
All Other Nonagricultural Employment
Agricultural

Persons Involved in Work Stoppages

Total All Industries

Mining

Contract Construction
Manufacturing

Lrausportation and Pubiic ueilicies
Trade

Finance, Insurance and Real Estate
Corvice Industries

Government

*
Less than 10,

1971 1972
Annual Annual
Average Average

8,770 10,110

880 1,170
10.1% 11.6%

7,880 8,940

6,740 7,680

1,130 1,250

* *
0 0

6,740 7,680

30 50
400 530
290 390
230 250
980 1,140
160 190

1,080 1,370

3,570 3,78u
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TABLE 1.2
CHURCHILL COUNTY WORK FORCE SUMMARY
1971 1972
Annual Annual
Average Average
Total Work Force 3,840 3,950
Unemployment 390 340
Percent of Work Force 10.0% 8.5%
Total Employment 3,640 3,620
Nonagricultural Wage and Salary 2,330 2,480
All Other Nonagricultural Employment ' 460 470
Agricultural 670 670
Persons Involved in Work Stoppages 0] G
i Total All Industries 2,330 2,480
1
i
) Miaing * *
Contract Construction 120 140
Manufacturing 110 120
Transportation and rublic Urilitles 60 60
Trade 520 540
Finance, Insurance and Real Estate 90 90
Service Industries ) «30 500
‘ Government T 940 1,010
I ’ :
’ ]
Less than 10.
1-3
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DOUGLAS COUNTY WORK PORCE SUMMARY

Total Work Forcs

Unemployment

Percent of Work Force

Total Employment
Nonagricultural Wage and Saiary
All Other Nonagricultural Employment
Agricultural

tersons Involved in Work Stoppages

Total All Induscries

Mining

Contract Construction
Manufacturing

Transportation and Public Utilities
Trade

Finance, Insurance and Real Estate
Service Industries

Government

*
Less than 10.

I-4

1971
Annual

Average

10,020

630
6.3%
9,380
7,230
1,850
300

0

7,230

10
170
270
170
380
170

5,670
380

1972

Annual
Average

11,180

820
7.3%
10, 360
8,060
2,000
300

0

8,060

310
310
200
420
230
6,190
390




TABLE 1.4

ELKO COUNTY WORK FORCE SUMMARY

Total Work Force

Unemployment

Percent of Work Force

Total Employment
Nonagricultural Wage and 