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PREFACE

In accordance with Congressional and Presidential direction,
the United States Air Force proposes to enter full scale
development and select deployment areas in late 1986 for the
Small ICBM weapon system. The deployment area selection
will be supported by a Legislative Environmental Impact

Statement (LEIS).

This Area Narrowing Report identifies the alternative
deployment areas to be analyzed in the LEIS. It also
documents the Comprehensive Siting Analysis Process through
which potential locations were eliminated from

consideration.

This Area Narrowing Report comprises an Executive Summary
and three volumes. Volumes I, II, and III discuss Hard
Mobile Launcher in Random Movement, Hard Mobile Launcher at
Minuteman Facilities, and Hard Silo in Patterned Array,

respectively.

Each of these volumes is structured the same. Section 1
provides the background and policies of the Small ICBM
program. Section 2 contains system and operations
descriptions. Section 3 provides an overview of the
Comprehensive Siting Analyses Process. Sections 4 and 5
describe the application and results of the Exclusionary and
Evaluative Criteria, respectively. Section 6 identifies the

geographic areas not eliminated by the siting process.
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Appendices are included with each volume to provide more
detailed information, such as the identification of United
States military installations considered not suitable for
the Small ICBM mission, descriptions of the Exclusionary and
Evaluative Criteria, and how each potential main operating

base and deployment installation fulfills the criteria.
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1.0 INTRODUCTION

1.1 PURPOSE OF DOCUMENT

The purpose of this report is to identify those areas that
could potentially support deployment of the Small
Intercontinental Ballistic Missile (ICBM) utilizing basing
modes presently considered viable: the Hard Mobile Launcher
in Random Movement, the Hard Mobile Launcher at Minuteman
Facilities, or the Hard Silo in Patterned Array.
Specifically, this report describes the process and the
rationale supporting the application of Exclusionary and
Evaluative Criteria and lists those locations that were
eliminated through the application of these criteria. The
remaining locations will be the focus of further

investigations.

The report is divided into an executive summary and three
volumes, one for each basing mode. Each volume presents an
overview of system description; technical, operational,
legal, and policy siting criteria; and potential locations
remaining as a result of this analitical process. Volume I
discusses Hard Mobile Launcher in Random Movement, Volume II
discusses Hard Mobile Launcher at Minuteman Facilities, and
Volume III discusses Hard Silo in Patterned Array. Each of
the three volumes also includes appendices, which contain

the goals, objectives, and rationale for each criterion, and

1
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an evaluation of the candidate locations for that basing

mode.

This particular volume describes the application of the
Exclusionary apd Evaluative Criteria to the Hard Silo in
Patterned Array concept. The appendices for this volume
present the definition and rationale for each of the
Exclusionary and Evaluative Criteria, and an evaluation of
each of the candidate locations for the Hard Silo in

Patterned Array basing mode.

1.2 BACKGROUND

1.2.1 Policy/Direction

The President established the bipartisan Commission on
Strategic Forces (Scowcroft Commission) in January 1983 to
study the nation's strategic needs. The Commission
concluded that the land-based portion of the TRIAD should be
upgraded. Specifically, the Commission recommended the
development of a Small ICBM. The President accepted this

and other recommendations in the Commission's report.

The Glenn Amendment to the 1984 Department of Defense (DoD)
Authorization Act directed an Initial Operational Capability
(I0C) for the Small ICBM of 1992 or earlier. The amendment
also directed that "...the design, development, and testing
of a small, mobile, single warheadAintercontinental
ballistic missile be pursued as a matter of the highest

national priority."

2
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Acting on the Presidential decision and Congressional
direction, the Air Force initiated engineering, siting, and
environmental planning in support of a small, single warhead

missile.

1.2.2 Schedule

A schedule for system siting and environmental analysis is
presented in Figure 1-1. Key milestones are: Full Scale
Development (FSD) decision (which includes basing mode
selection) and Deployment Area selection, late 1986; Site
Specific decisions, early 1988; and Initial Operational

Capability, late 1992.

1.3 ENVIRONMENTAL IMPACT AND SITING ANALYSIS PROCESS

The National Environmental Policy Act requires environmental
documentation to aid the deployment area and site-specific
facility decisions. To correlate the detail of decisions
with system development progress and for efficiencies in
cost and schedule, a tiered approach to the siting aspects
of these decisions will be used. The Comprehensive Siting
Analysis Process supports tiered decision-making by
providing progressively more specific location alternatives

at each key decision point.

The first tier involves the deployment area selection and
basing mode decision. The FY86 DoD Authorization Act

directed that the environmental documentation to aid these

3
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decisions be prepared in accordance with the procedures
established in the Council on Environmental Quality (CEQ)
Regulations for a Legislative Environmental Impact Statement

(LEIS).

The second tier of decisions requiring environmental
documentation involves facility site decisions. The
Congress has directed that an Administrative Environmental
Impact Statement (EIS) be prepared to aid these decisions.
There is no directed date for such decisions. However,
environmental documentation will be prepared in time to
allow necessary land acquisition, design, construction, and
assembly and check-out actions to achieve Initial

Operational Capability in late 1992.

5
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2.0 HARD SILO IN PATTERNED ARRAY SYSTEM CONCEPTS

2.1 SYSTEM DESCRIPTION

The Hard Silo in Patterned Array basing mode consists
of missiles deployed in superhard silos that may be on
or off existing military installations. The
survivability of the system is a function of silo
hardness and the spacing between silos. The silos are
arranged so as to complicate enemy targeting while
simplifying maintenance, security, and command and
control activities. The system consists of complexeé
composed of one or more deployment areas and an
operating base, interconnected by a transportation
network (Figure 2-1). The system will be deployed at
one or two complexes, with a minimum of 100 missiles in
any one complex. If more than one complex is required,

each would be supported by a Main Operating Base.

2.2 OPERATIONAL CONCEPTS

Day-to-day operations primarily take place in the
deployment area. The deployment area may contain up to
500 superhard silos, launch control facilities,
interconnecting roads, communication systems, a weapons
storage area, security, operation and maintenance
facilities, and facilities for temporary lodging and

life support, all within a fenced perimeter

6
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(Figure 2-2). Depending upon the number of locations,
about 55 square miles may be required. The operating
base facilities will be located at an existing military
installation located within 50 miles of the deployment
area. Included will be various technical facilities,
maintenance shops, training facilities, housing, and
base support facilities. To the maximum extent
practical, these facilities will be integrated with

existing base land uses.

8
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3.0 COMPREHENSIVE SITING ANALYSIS PROCESS

The Comprehensive Siting Analysis process for Small ICBM
area narrowing is a sequential application of Exclusionary
and Evaluative Criteria to eliminate unsuitable locations.
Each location was evaluated for attainment of key system
goals, subgoals, and objectives. Five system goals were
defined: maximizing system effectiveness, optimizing system
operability, optimizing system practicability, minimizing

public impact, and minimizing environmental impacts.

System effectiveness considers the ability of the weapon
system to project a credible deterrent against enemy
threats. System operability considers the characteristics,
capacity, and ability of an installation's facilities and
infrastructure to support a new mission. System
practicability considers the costs and technical risks
associated with construction in the deployment area. Public
impact considers people, land use, safety, security, and
economic issues. Environmental impacts considers some of
the natural and physical characteristics of an area that
could change, be altered, or influenced during Small ICBM

system deployment.

Within each of these goals, a hierarchical structure of
subgoals and objectives was defined. The criteria were

developed to reflect the goals, requirements, capabilities,

10
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and constraints of the system and of each basing mode.
Application of the criteria demonstrates the ability of a
location to support the program goals and objectives. While
the approach to each level of criteria application is
consistent among basing modes, the criteria are not always
identical. As a consequence, a given location may have
performed well or poorly, depending upon the basing mode

considered for that location.

3.1 EXCLUSIONARY CRITERIA

The first phase in the Area Narrowing process is to
eliminate areas that clearly do not meet the minimum
requirements of the system. This is accomplished through
the application of Exclusionary Criteria, which eliminate
from further consideration areas unsuitable for system

deployment (see Section 4.0).

Data necessary to support Exclusionary Criteria application
were collected to identify areas that did not meet system
requirements. Locations remained for further study when the
level of data and subsequent analysis did not clearly
support their elimination. For this reason, at each
subsequent phase in the siting process, a more detailed
level of data was collected to evaluate the suitability of

those locations that remained.

3.2 EVALUATIVE CRITERIA

All locations that meet the requirements of the Exclusionary

11
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Criteria are, by definition, suitable locations for
deployment. The degree of suitability of each location was
determined during the second phase of the Area Narrowing
process by the application of Evaluative Criteria (see
Section 5.0). The purpose of this phase in the siting
process was to eliminate locations determined to be

unreasonable.

Evaluative Criteria were applied to those locations under
consideration for the Hard Silo in Patterned Array basing
mode that remained after application of Exclusionary
Criteria. Each location was evaluated according to its
performance against these criteria. Those locations that
were determined to be of lower overall suitability were
eliminated from further investigation. Those locations that

performed better remain for further analysis.

3.3 SCOPE OF STUDY

Data to support Exclusionary Criteria application were
compiled from published documents of federal and state
agencies, interpretations of satellite imagery, and/or
analysis of topographic maps. The data were compiled onto
overlays registered to topographic base maps to delineate
the areal extent of excluded area within the potential
Deployment Areas. From these maps, suitable siting area was

calculated for each potential Deployment Area.

Application of Evaluative Criteria focused on evaluation of

existing conditions and activities at both Main Operating

12
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Bases and the potential Deployment Areas. Previously
compiled data were refined and supplemented with the
collection and analysis of additional published documents
from federal, state, and local agencies, and satellite
imagery interpretation. Data collection visits to the Main
Operating Bases and aerial and ground reconnaissance surveys
of the Deployment Areas were also performed. The ability of
each potential Main Operating Base and potential Deployment
Area to achieve system goals was used to compare and
formulate recommendations for candidate bases that require

further study.

13
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4.0 APPLICATION OF EXCLUSIONARY CRITERIA

Exclusionary Criteria define the limits of suitability
of a location. These criteria were applied to regions
of the United States, Deployment Areas and Main
Operating Bases. Alternatives that did not meet each
Exclusionary Criterion were'eliminated from further

analysis.

4.1 EXCLUSIONARY CRITERIA

All five system goals were considered in eliminating
locations at this phase of the siting process. These
goals reflect constraints dictated by system
operational and technical requirements and policy and
legal considerations. The hierarchy of Exclusionary
Criteria for these goals is provided in Table 4-1.
Specific definitions and rationale for each criterion

are in Appendix B,

4.2 APPLICATION

This section describes procedures for and sequence of
application of criteria to identify regions, Deployment
Areas, and Main Operating Bases that meet minimum
requirements. Although the Exclusionary Criteria can
be distinguished by three levels of geographical
concerns, application of these criteria is not as
conveniently tiered. The Hard Silo deployment concept

induces interdependencies between Main Operating Bases

14
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and Deployment Areas. These interdependencies are
illustrated by the Deployment Area Exclusionary
Criterion that requires the Deployment Area to be
within 50 miles of a Main Operating Base. An
additional Deployment Area Exclusionary Criterion
requires that a minimum of 100 silos be deployed per
Main Operating Base. 1In addition, there is a Main
Operating Base Exclusionary Criterion that requires
sufficient land for additional facilities to support
the Hard Silo mission. Recognition of these
interdependencies is extremely important in the
development of a logical sequence of criteria
application. For example, eliminating a potential Main
Operating Base may cause the deployment area within 50
miles of the base to be eliminated. Similarly, if the
area required to deploy 100 silos is not available, the
potential Main Operating Base would be eliminated from
further consideration. Eliminating this Main Operating
Base would remove each of the potential deployment
areas within 50 miles from consideration unless that
deployment area is supported by another potential Main
Operating Base. This iterative process is
diagrammatically represented in Figure 4-1 and
described in Steps 1 through 9 that follow. This
description of the application of the Exclusionary

Criteria is followed by a series of figures and tables
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that illustrate which installations meet, and which
installations do not meet, the requirements for each

criterion.

STEP 1: Data collected for previous siting studies
were utilized to reduce the number of
suitable areas, which were defined as having
a minimum of 150 foot depth to rock and
water, slope of 10 percent or less, and
excluding legal and policy exclusions.

STEP 2: Deployment Area Exclusionary Criteria
requiring a minimum of 200 feet to rock and
water (1.1.2.A.1 and 1.1.2.A.2) and policy
and legal exclusions (2.1.3.A.1, 4.1.2.A.1,
5.3.1.a.1, 5.3.1.A.2, 5.3.1.A.3, 5.3.1.A.4,
5.3.1.A.5, 5.3.1.A.6, and 5.3.1.A.,7) further
refined the area suitable for Hard Silo
deployment (see Figure 4.2).

STEP 3: The urbanized area Exclusionary Criterion
(4.1.1.A.1) eliminated suitable areas falling
within the boundaries of urbanized areas
(see Figure 4-3).

STEP 4: Exclusionary Criterion 2.3.1.A.4, requiring
that the support base be a suitable
Department of Defense installation with
existing facilities, narrowed Department of
Defense lands classified as major military
installations to bases appropriate as a Main
Operating Base (see Appendix A).

STEP 5: Exclusionary Criterion 2.3.1.A.1 eliminated
Main Operating Bases that do not have
suitable area within 50 radial miles (see
Appendix A). The remaining Main Operating
Bases are presented in Figure 4-4 and Table
4-2,

STEP 6

Exclusionary Criterion 1.1.1.A.1, which
requires a minimum of 50 silos per parcel,
excluded parcels with less than 5 square
miles of suitable area. Potential Main
Operating Bases with no parcels 5 square
miles or larger were eliminated (see Figure
4-5 and Table 4-3).
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STEP 8:
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Applying the Exclusionary Criterion that a
Main Operating Base not be surrounded by an
urbanized area (2.3.1.A.3), potential Main
Operating Bases, the boundaries of which fall
completely within an urbanized area, were
eliminated (see Figure 4-6 and Table 4-4).

Potential Main Operating Bases with a gross
size of less than 2/3 square miles were
eliminated (Criterion 2.3.1.A.2) (see Figure
4-7 and Table 4-5).

Potential Main Operating Bases that cannot
support a minimum of 100 silos were
eliminated (Criterion 3.2.1.A.1). Experience
indicates that the net suitable area after
avoiding environmental and socioeconomic
impacts is about one half of the gross
suitable area. Potential Main Operating
Bases with less than 20 square miles of gross
suitable area within 50 radial miles were
eliminated (see Figure 4-8 and Table 4-6).
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4.3 RESULTS

The 35 potential Main Opérating Bases remaining after
application of Exclusionary Criteria are shown in
Figure 4-9 and Table 4-7. The table also shows total
suitable area within 50 radial miles of each Main

Operating Base.

34
SENSITIVE




FOR OFFICIAL USE ONLY

THIS PAGE INTENTIONALLY LEFT BLANK

35
SENSITIVE




FOR OFFICIAL USE ONLY

6+
EL DI

11 INNTOA
14043y
ONIMOUYVYN VY3IuY

VI¥3114D AHVYNOISN1IX3 40 NOILYDITddV ONIMOT104
AVHEY GINH3ILLVd NI OUS GYVH HOd TVILNILOd HLIM ONINIVWIY S3SvE ONILVHIHO NIVIN

$3TIN 00V 0oz 0

SNIaVH 31IW 05 ONV
35V8 ONILVYIO NIVI @
* m._.<o_oz<oo£maz<:

36
SENSITIVE




FOR OFFICIAL USE ONLY

91T
L8t
T8
vé6e
6£0T
9vs
EPET
606
8LY
L8rT
6EEC
9¢T
9221
TLT2
SEve
00¢tT
veee

(IW 0S)
Yayv
JT9vLINS
TYLOL

AYUNOISNTIOXH J0 NOILVOITAdV ¥ILAV ONINIVWHY SASYE ONILVYAAO NIVKW

Jv
ARWYY
AWYY

Jd¥
ARYY

ON

Jv
AWYY

Jv

Jv
AWYY
AANN
AWYY

Jv

dav
AWYY

Jv
JWSN
OWSN

J¥
XAAVN

Jv
AWYY
AANN

Y
AAVUN

ON
AWavY

dv
AWdY
OWSN

dv

dv
ARWYY

av

dOIAYIS
ONILVYado

dsvd 3OU0d ¥IV NI¥¥VM ‘3°d
HLNOS I104dA AWdVY JTI00L

HLYON 10d3d AWYY J1300L
dONVY dO¥0d ¥IV TIIRH

ANNOCY¥O ONIAOY¥d AV¥MONA
SWYITIIM dWYO

gsvd JOo¥0d ¥YIV JSTIY

SSIIg ILyod

dasve dOu0d YIV SITTAN

a7TdId XNV dV SONI¥YAS NVIONI
INV'Id NOILINONWWY AWYV INYOHILMVH
NOILVLS ¥IVY TYAYN NOTIVd
dONYY dTISSIW SANUVS JLIHBM
dsve dOo¥0d ¥YIV ANVIIYIN

dSVH d0¥04 YIV NVWOTIOH
ALIAILOV 10430 ILVONIM L1304
ISYE IDU0Jd VIV NONNYD

SWIVd ININAINIMI OOOVOW
MOLSyvE ‘dsve ODILSIDOT OW
dasvd JOu0d Y¥YIV HOYVHW

NOILVLS ¥IV TVAYN JYOOWZIT
Jsvg do¥04 ¥YIV IOYOIO

NIMYI Ly¥O0od

ALITIOVA ¥IV TYAUYN OYINID 13
dsvd dOd0d Y¥YIV Sqyvmad
JAINAD SNOdVAM TYAUN IMVT UNIHO
SLYdE0d dWV¥D

aNOOYD ONIAOYd VKNX

dSVE JOoU0d ¥IV SWYITIIM
ALIAILOV 10d3d OfVAVUN

VWNA ‘NOILVLIS ¥IV SJY0D ANI¥VH
dsv¥d J0¥0d ¥IV a1

d7dId X0V 4V gN349 Y119
¥YONHOVNH 1304

dSv¥8 d0¥04d ¥YIV NVHILNOW-SIAYQ

NOILVITIVLSNI

AVEYVY QINYALLVd NI OTIS QUVH ¥04 TVIINILOd HLIM YINIALIN™D

iL-% TT1EVL

37

SENSITIVE




FOR OFFICIAL USE ONLY

THIS PAGE INTENTIONALLY LEFT BLANK

38
SENSITIVE




FOR OFFICIAL USE ONLY

5.0 APPLICATION OF EVALUATIVE CRITERIA

Evaluative Criteria are those criteria that do not eliminate
an alternative when applied individually but, in
combination, may indicate performance that is better or
worse than that of other areas. Each potential Main
Operating Base and its potential Deployment Area was
evaluated using the Evaluative Criteria to determine the
attainment of key system goals and subgoals. Potential Main
Operating Bases were evaluated with regard to their ability
to support potential deployment areas within 50 miles of the
Main Operating Base. The degree to which the potential Main
Operating Bases and their potential Deployment Areas achieve
these system goals was measured through the Evaluative

Criteria.

5.1 EVALUATIVE CRITERIA

Five system goals were defined: 1) maximize system
effectiveness; 2) optimize system operability; 3) optimize
system practicability; 4) minimize public impact; and 5)
minimize environmental impacts. All five system goals are
considered to be important in discriminating among
geographical alternatives and are the basis for Hard Silo in
Patterned Array complex evaluations. The hierarchy of
goals, subgoals, objectives, and criteria is depicted in
Table 5-1. Specific definitions and rationale for each

criterion are supplied in Appendix C.
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System effectiveness is the capability to project a credible
deterrent. System effectiveness, in the final analysis, is
the reason the system is being developed. System
operability is the capability to efficiently accomplish
operations and maintenance of the weapon system for its
operational life. System operability fundamentally supports
the system effectiveness by measuring the characteristics,
capacity, and ability of candidate Main Operating Base
facilities and infrastructure to support a new mission.
System practicability is a measure of the ability to afford
the system in terms of cost and technical risk. System
practicability for this evaluation is a measure of
construction characteristics in the Deployment Area. Public
impact is a measure of the relative impacts on the public of
various system alternatives; the proposal(s) causing the
least impact is considered the best. Public impact may
constrain operability considerations and increase costs. It
generally considers people, land use, safety, and security
issues. Environmental impact is a measure of the relative
impacts on the environment of various system alternatives;
the proposal(s) causing the least impact is considered the
best. Environmental impacts considered are some of the
natural and physical characteristics of an area that could
change, be altered, or influenced during Small ICBM system

deployment and/or operation.
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