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DEPARTMENT OF THE AIR FORCE
WASHINGTON. D.C. 20330-1000

December 18, 1987
OFFICE OF THE ASSISTANT SECRETARY

TO: ALL INTERESTED GOVERNMENT AGENCIES, PUBLIC GROUPS, Af:lD
INDIVIDUALS

We are pleased to provide you a copy of the Final
Environmental Impact Statement (EIS) for the proposed Small
Intercontinental Ballistic Missile deployment at Malmstrom AFB,
Montana. The Final EIS consists of one volume which incorporates
the revised Draft EIS (previously provided), summary, comments and
replies. T'ne document is provided in compliance with the
Regulations of the President's Council on Environmental Quality.

This Final EIS describes the socioeconomic, biophysical and
environmental effects expected to result from implementation of the
proposed plan to deploy 200 Small ICBMs in Yard Mobile Launchers on
100 Minuteman launch facilities serviced by Malmstrom APB, Montana.
A decision on the proposal will not be made before January 25, 1988.

If further information is required, please contact:

Director of Environmental Planning
AFRCE-BMS/DEV
Norton AF3, California 92409-6448

SGARY D. VEST
Deputy Assistant Secretary of the Air Force

(Environment, Safety and Occupational Health)

1 Attachment ....
Final EIS Aonssion For

.. '. ...
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COVER SHEET
FINAL ENVIRONMENTAL IMPACT STATEMENT

SMALL INTERCONTINENTAL BALLISTIC MISSILE PROGRAM
MALMSTROM AIR FORCE BASE, MONTANA

a. Responsible Agency: U.S. Air Force

b. Proposed Action: Deployment of the Small Intercontinental Ballistic Missile (ICBM)
at Malmstrom Air Force Base (AFB) in Montana.

c. For further information contact: Director of Environmental Planning, AFRCE-
BMS/DEV, Norton AFB, California 92409-6448

d. Designation: Final Environmental Impact Statement (FEIS).

e. Abstract: The Air Force proposes to deploy 200 Small ICBMs within the 341st
Strategic Missile Wing at Malmstrom AFB, Montana beginning in 1992. The missiles
would be carried and protected by special vehicles called Hard Mobile Launchers
(HMLs). The HMLs would be deployed within expanded fenced areas that surround
existing Minuteman launch facilities. Currently, 200 launch facilities, located
throughout an 8,500-square-mile area in north-central Montana, are supported by
Malmstrom AFB. Some HMLs would also be located at Malmstrom AFB for training,
maintenance, and repair purposes. Land would be acquired adjacent to existing
launch facilities to accommodate expansions and adjacent to the base to
accommodate new military family housing, some technical and personnel support
facilities, and a HML vehicle operations training area. Existing explosive safety
zones surrounding launch facilities would be expanded. To facilitate transportation
of HMLs to and from deployment sites, the road system (including bridges and
culverts) used for the Minuteman program may be improved where necessary to
enhance vehicle clearance and weight-bearing capability. A Proposed Action, three
alternatives, and the No Action Alternative are analyzed in this FEIS. The Proposed
Action provides for the deployment of 200 HMLs in earth-covered igloos (arched
shelters) at 100 launch facilities. Alternative 1 provides for the deployment of
200 HMLs at 100 launch facilities in pre-engineered buildings and assumes the
minimum operations personnel requirement of all alternatives. Alternative 2
provides for the deployment of 250 HMLs at 125 launch facilities in a manner similar
to the Proposed Action and represents the maximum manpower requirement of all
alternatives analyzed. Alternative 3 provides for deployment of 200 HMLs at
200 launch facilities in pre-engineered buildings. Given considerations of the
existing and projected military threat, operations requirements, and environmental
consequences, the Air Force has determined that Alternative 1 is the preferred
alternative. For the Proposed Action and each of the alternatives, two siting
options for the provision of military family housing were analyzed. The onbase
housing option provides military family housing on land to be acquired adjacent to
Malmstrom AFB. With the offbase housing option, housing would be provided
offbase by the private sector or through other federal programs. Potential
environmental impacts associated with these actions are considered in the FEIS in
the following environmental categories: socioeconomics, utilities, transportation,
land use, recreation, visual resources, cultural and paleontological resources,
biological resources and threatened and endangered species, water resources,
geology and soils, air quality, and noise. Safety considerations are also discussed.

This site-specific FEIS follows the June 1987 publication of the Draft EIS (DEIS) for
the Small ICBM program and incorporates responses to public comments received on
the DEIS either in the text or in Chapter 6.0, Public Comments.

iii



Preface

Minor modifications to the Small Intercontinental Ballistic Missile (ICBM) program, and a
more precise definition of system requirements, have resulted in changes to the Draft
Environmental Impact Statement (DEIS). Additionally, the DEIS has been modified in
response to public comments as a result of additional field studies completed since the
publication of the DEIS and to improve the quality and readability of the document.

Program modifications which have resulted in further analysis include the following:

"* Specific sets of launch facilities associated with each alternative have been
identified. The EIS now provides a better differentiation of impacts resulting
from various alternatives. The text and tables showing differences among
alternatives have been revised throughout the document.

"* Options for accommodating military family housing needs have been revised.
The expressed Air Force policy is to take full advantage of the private
sector's ability to provide necessary housing for military personnel. The
analysis in the DEIS indicated that the private sector can provide only a small
portion of the military family housing needs. This resulted in unacceptable
impacts on not only the local housing market (price escalation and
competition for suitable housing), but on military personnel who may be
forced to accept substandard or overpriced housing. The Air Force is,
therefore, committed to seek: (1) onbase housing through the Military
Construction Program or (2) offbase housing in Great Falls supplied by the
private sector with funding obtained through such federal programs as
Sections 801 and 802 of the Military Construction Act of 1984. These now
constitute the two family housing options addressed in the EIS and have been
analyzed for the Proposed Action, as well as for all alternatives. Changes to
Chapter 4.0 (Environmental Consequences) text have been made for all
affected resources.

"* Land acquisition requirements for Malmstrom Air Force Base (AFB) have
been revised. The amount of land to be acquired for the Hard Mobile
Launcher (HML) vehicle operations training area has been reduced from
600 acres to 350 acres. Additionally, technical and personnel support
facilities siting requirements have resulted in the need to acquire a 100-acre
parcel of land north of the base. Modifications to resource analyses have
been made in Chapter 4.0, as necessary, to reflect these changes.

"* Changes have been made to Small ICBM facilities requirements. These
changes are shown in revised Table 1.3.3-1 and Figure 1.3.3-2 (Chapter 1.0,
Program Overview). Resource analyses affected by onbase activities have
been revised, as necessary, in Chapter 4.0.

During the public review and comment period, over 100 documents including comment
sheets and letters were received. In addition, public hearing testimony obtained at six
locations in Montana was recorded. Chapter 6.0, Public Comments, summarizes all
issues identified and Air Force responses to those issues. Some of the major issues have
required modification of the text. These changes include the following:

Tables showing construction- and operations-related fuel use have been added
to Chapter 1.0 (Tables 1.5.2-1 and 1.5.2-2).
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"* A table showing construction employment by trade has been added to
Section 4.1.2.1 (Table 4.1.2-2).

"* Impacts on the Great Falls Public Schools system have been revised
incorporating updated P.L. 874 funding estimates (Section 4.1.2.6).

"* City and county property tax revenue projections have been revised as a
result of the revised housing analysis (Section 4.1.2.6).

"* A discussion of the Montana Dcpartment of Family Services as a human
service agency, and its main function of protecting children and adults from
abuse, has been added (Sections 3.1.3.5 and 4.1.2.5).

"* Updated information on state government finances has been incorporated into
the socioeconomic analysis (Section 3.1.3.6).

"* The section on hazardous waste generation and disposal has been expanded
(Section 4.2.2.3).

Specific electrical demands for each rural electric cooperative for the
Proposed Action and alternatives have been incorporated (Sections 4.2.2.4
and 4.2.3.4).

"* Table 4.3.2-1 has been expanded to include peak-hour vehicle trips to
Malmstrom AFB with the offbase housing option.

"* Discussion of impacts on deployment area roads due to movement of
operations vehicles and HML transporter convoys has been expanded
(Section 4.3.2.1).

"* Discussion of impacts on inhabited structures due to expanded explosive
safety zones has been substantially revised. With the identification of sets of
launch facilities for various alternatives, impacts on inhabited structures
have been eliminated for the Proposed Action and Alternatives 1 and 2. Such
impacts would occur only if Alternative 3 is chosen as the implementing
action.

"* A discussion of impacts on tourism has been added to the regional recreation
section of the recreation resource (Sections 3.5.3.1 and 4.5.2.1).

"A revised Programmatic Agreement for cultural and historic resources has
been included in this document (Appendix B.2).

"* In the biological resources analysis, an additional mitigation measure has been
added to the assumed mitigation section (Section 4.8.1.4). This measure
describes the development, implementation, and monitoring of the
reclamation and noxious weed control program.

"* The air quality data base and analysis related to fugitive dust have been
revised to incorporate the new U.S. Environmental Protection Agency
standards promulgated July 1, 1987 (Sections 3.11.3.2, 3.11.3.3, and 4.11.2).

"* Chapter 5.0, Safety Considerations, has been expanded to address varying
wind conditions for the worst-case accident event and to provide more detail
on radiological and toxic effects.
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After identification of proposed launch facility sets for the Proposed Action and all
alternatives, it was necessary to conduct additional selective field surveys to identify
site-specific impacts more accurately. Modifications to the EIS text, as a result of these
field verifications, are made in Chapter 4.0 in relevant resource analyses and are
summarized in the following:

"* Impacts on prehistoric resources have been revised on the basis of the field
surveys of individual launch facilities and base expansion areas
(Section 4.7.2.1).

"* Impacts on paleontological resources have been revised to include new data
from drilling logs and cut-and-fill plans (Section 4.7.2.4).

"* Impacts on biological resources were revised based on a selective field survey
of wetlands, wildlife, vegetation, and threatened and endangered species.
The greatest changes occurred in the vegetation element and the threatened
and endangered plant species subelement (Sections 4.8.2 and 4.8.3).

The quality and importance of the habitats to wildlife survival, particularly
with regard to big game species wintering habitats, were reexamined. The
field surveys confirmed the data presented in the DEIS. Launch facility I-7
has been added to the threatened and endangered species discussion based on
information supplied by the Montana Department of Fish, Wildlife, and Parks
and the U.S. Fish and Wildlife Service (Sections 4.8.2.2 and 4.8.2.5).

Field inspection of launch facilities iocated near perennial streams led to a
revision of several site-specific impacts on surface water quality
(Section 4.9.2.2).

"* Refined photograph interpretation followed by field verification of proposed
launch facilities resulted in a revision to the DEIS list of launch facilities
whose expansion could intensify a local saline-seep problem (Section 4.9.2.3).

"* More detailed historical data on municipal water use were obtained and used
in revising the water use data slightly upward. The conclusions regarding
level of impact and significance remain the same as presented in the DEIS
(Sections 4.2.2.1 and 4.9.2.1).

"* Observations made during field visits by geologists suggested that the
predictive model used during the DEIS process overestimated impacts on soil
mass movements. Adjustments have been made in this document
(Section 4.10.2.1).

"* Minor adjustments were made to impacts on oil and gas resources based on
the availability of more accurate leasing data than that available for use in
the DEIS analysis (Section 4.10.2.2).

"* Field verification activities have resulted in the modification of soil erosion
impacts at individual launch facilities, transporter/erector routes, and bridge
upgrade locations (Section 4.10.2.3).

vii



Some changes have been made to reduce the bulk and enhance the readability of the
document. These include the following:

"Chapter 3.0, Affected Environment, has been substantially reduced by
eliminating material which was useful but not totally germane to the impact
analysis in Chapter 4.0. At the same time, new material has been added to
Chapter 3.0 in some areas, such as public services, public finance, hazardous
waste, energy, regional recreation, wetlands, wildlife, vegetation, oil and gas
resources, soil erosion, and air quality.

" A new chapter summarizing public comments and providing Air Eorce
responses has been added (Chapter 6.0).

"* Chapter 4.0 sections dealing with potential mitigation measures have been
revised to reflect the effectiveness of these measures to reduce significant
impacts. Mitigation measures which were either too vague or were related to
impacts not considered significant have been removed. A new appendix
dealing with the full range of mitigation measures has been added
(Appendix D, Mitigations).

"* Appendix E, a separate volume, contains all public comments and responses,
including copies of all comment documents received, a listing of all
respondents, and public hearing transcripts.

"* Nine Environmental Planning Technical Reports (EPTRs) have been published
as supporting documents to this EIS. These background studies provide detail
that was not provided in the EIS for reasons of brevity and readability of the
EIS.

Limited copies of Appendix E and the EPTRs have been distributed to the
office of the Governor of the State of Montana and public libraries in the
study area. Information on how to obtain individual copies can be requested
by writing to:

Director of Environmental Planning
AFRCE-BMS/DEV
Norton AF3, Califoin:a 92409-64.9
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EXECUTIVE SUMMARY

The President has selected the Small Intercontinental Ballistic Missile (ICBM) system to
be deployed at Minuteman launch facilities within the 341st Strategic Missile Wing at
Malmstrom Air Force Base (AFB) in Montana. This Eivironmental Impact Statement
(EIS) has been prepared by the Air Force to aid decisions for such deployment. The EIS
considers the Proposed Action of 200 missiles deployed in earth-covered igloos,
reasonable alternat yes, and the No Action Alternative. Mitigation measures to reduce
potential adverse 4inpacts are identified. All comments that were received at the public
hearings on the Draft EIS or otherwise within the formal comment period are addressed.

PURPOSE AND NEED

In January 1983, President Reagan convened a bipartisan Commission on Strategic Forces
(the Scowcroft Commission) to review the purpose, character, size, and composition of
the strategic forces of the United States and make appropriate recommendations on
ICBM modernization. The commission's report was issued in April 1983. Its findings and
recommendations were later accepted by the President and Congress. Among its
recommendations was that the United States immediately initiate engineering design of
" ... a single warhead ICBM weighing about fifteen tons... [leading]... to the
initiation of full-scale development in 1987 and an initial operating capability in the
early 1990s ... Hardened silos or shelters and hardened mobile launchers should be
investigated now . . ." (U.S. Commissioin on Strategic Forces 1983). In the 1984
Department of Defense (DOD) Authorization Act, Congress mandated start-up of the
Small ICBM program at a pace that would permit full-scale engineering development to
begin in fiscal year (FY) 1987. Congress recommended that the program be pursued as a
matter of the highest national priority, with an Initial Operational Capability (IOC) by
the end of 1992.

ENVIRONMENTAL IMPACT ANALYSIS PROCESS

The 1986 DOD Authorization Act directed the Air Force to prepare environmental docu-
mentation for the Small ICBM using a tiered Environmental Impact Analysis Process
(EIAP). Tiering, which involves moving from general to specific environmental analyses
as a program evolves, provides the balance and perspective appropriate for each stage of
decision-making and is recommended by the Council on Environmental Quality
regulations. The Small ICBM Legislative EIS, the first tier of the EIAP, was published in
November 1986 and was provided to the President, the Secretary of Defense, appropriate
congressional committees, the U.S. Environmental Protection Agency (EPA), and other
interested parties. It provided information to support three decisions concerning the
Small ICBM: (1) the selection of basing mode(s), (2) the selection of the areas where the
system could be deployed, and (3) the decision to enter full-scale development of the
weapon system. On December 19, 1986, the President announced the decision to proceed
with full-scale development of the Small ICBM, and selected the Hard Mobile Launcher
at Minuteman Facilities basing mode at Malmstrom AFB for IOC.

This EIS analyzes the potential environmental impacts of proposed deployment and
peacetime operation of the Small ICBM in Montana, and constitutes the final tier of the
EIAP for Malmstrom AFB. Within the EIS, program-related impacts are reported for
12 resource categories and 36 resource elements for the Proposed Action and each of the
alternatives.
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SYSTEM DESCRIPTION AND LOCATION

Small Intercontinental Ballistic Missile System Description

The Small ICBM will be effective against hardened military targets and will be small and
light enough to facilitate basing in a mobile mode. The Small ICBM will be a three-
stage, solid propellant, single reentry vehicle missile that will be approximately 53 feet
long, 46 inches in diameter, and will weigh approximately 37,000 pounds. For
comparison, the Peacekeeper, our most modern ICBM, is 71 feet long, 92 inches in
diameter, and weighs 195,000 pounds.

The missiles will be carried and protected by special vehicles called Hard Mobile
Launchers (HMLs) that are designed to enhance survivability. These HMLs will be about
105 feet long, 14 feet wide, and will weigh approximately 230,000 pounds, including the
weight of the missile. The HMLs will be capable of traveling on paved, gravel, and dirt
roads, and will have off-road capability.

The major facilities required for operation and support of the proposed system would be
located at the main operating base and at Minuteman launch facilities (silos) associated
with that base. The HMLs would be deployed within expanded fenced areas that surround
existing launch facilities. Some HMLs would also be located at the main operating base
for training, maintenance, and repair purposes.

Except for major maintenance at the main operating base (approximately once a year),
the HMLs would remain at the launch facilities in a dash-ready configuration. Under
warning of an attack, dispersal of HMLs from the launch facilities could be ordered. The
geographically diffused arrangement of the launch facilities would enable the rapid
dispersal of the HMLs over a large area. For peacetime transportation to and from
launch facilities, the HMLs would be configured to ensure that loading on each axle is
below 18,000 pounds.

Small Intercontinental Ballistic Missile Dep~loyment Setting

Proposed deployment activities would be concentrated in the following areas:

"* Malmstrom AFB,

"* The existing Minuteman launch facilities, and

"• The existing deployment area road network.

Malmstrom Air Force Base. Malmstrom AFB is a Strategic Air Command base that
operates 150 Minuteman 11 and 50 Minuteman III launch facilities. It is located in north-
central Montana, 1.5 miles east of Great Falls (Figure SI). Malmstrom AFB currently
serves as the command, training, and operational and maintenance center for the 341st
Strategic Missile Wing. Malmstrom AFB has 4,300 military and civilian personnel.

Minuteman Launch Facilities. Currently, 200 launch facilities and 20 launch control
facilities are dispersed over an 8,500-square-mile deployment area (Figure S2).
Minuteman launch facilities are unmanned and are generally situated ill sparsely
populated rural areas. Each launch facility is inside a fenced area occupying from 1 to
3.3 acres. Within this area are the silo, a service area, and various technical support
facilities. Ten Minuteman launch facilities make up a missile flight. Each flight
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receives primary support and control from a manned launch control facility. The 341st
Strategic Missile Wing at Malmstrom AFB consists of 20 missile flights.

Deployment Area Roads. A system of designated roads in the deployment area is
presently used to transport missile components to launch facilities using a transporter-
erector vehicle (Figure S2). These designated transporter/erector (T/E) routes are also
used by security patrols and missile maintenance teams. There are 1,707 miles of TIE
routes and 315 bridges in the deployment area. Of the 1,707 miles of deployment area
roads in the T/E route network, 609 miles are state-owned roads, another 1,090 miles are
county roads, and there are 8 miles of city streets.

Summary of the Proposed Action and Alternatives

In developing the Proposed Action and its alternatives, a variety of system variables
were considered. These variables included the total number of HMLs to be deployed
throughout the Minuteman Wing (200 or 250), the number and location of launch
facilities, the number of HMLs to be deployed at each launch facility (1 or 2), the type of
HML enclosures to be constructed at the launch facilities (earth-covered igloos or pre-
engineered metal buildings), and the number of operations personnel required. Evaluation
of combinations of these factors led to the identification of the Proposed Action and
three alternatives for analysis, which represent the range of anticipated environmental
impacts regardless of the combination of variables finally selected (Table S1).

The Proposed Action provides for the deployment of 200 HMLs in earth-covered igloos
(arched shelters) at 100 launch facilities in Montana. Alternative 1 provides for the
deployment of 200 HMLs at 100 launch facilities in pre-engineered buildings and
represents the minimum manpower requirement of all alternatives. Alternative 2
provides for the deployment of 250 HMLs at 125 launch facilities in a manner similar to
the Proposed Action and represents the maximum manpower requirement of all
alternatives analyzed. Alternative 3 provides for deployment of 200 HMLs at 200 launch
facilities in pre-engineered buildings and has manpower requirements similar to the
Proposed Action. With the No Action Alternative, no Small ICBMs would be deployed at
Malmstrom AFB.

All 200 launch facilities in the Malmstrom AFB Minuteman Wing are considered to be
viable siting candidates for the Small ICBM program. For the Proposed Action and
Alternative 1, a total of 100 launch facilities would be modified to accommodate HML
enclosures. For Alternative 2, a total of 125 launch facilities would be modified, and for
Alternative 3, all 200 launch facilities would be modified to accommodate HML
enclosures. The proposed set of launch facilities for each alternative was determined
through consideration of operational effectiveness, cost of upgrade, cost of access,
security, environmental consequences including impacts on sensitive vegetation and
species as well as inhabited facilities, and cost of operations and maintenance. These
sets of launch facilities for the Proposed Action and the three alternatives are shown in
Figures S3, S4, S5, and S6, respectively.

In addition, two housing options, onbase and offbase, for the Proposed Action and each
alternative were analyzed to cover the range of environmental impacts. The onbase
housing option provides military family housing on land to be acquired adjacent to
Malmstrom AFB. For the offbase housing option, housing would be provided in the Great
Falls urban area by the private sector or through other federal programs that encourage
private entrepreneurs to construct housing. Final selection may include some
combination of on and offbase housing.
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Proposed Action

Malmstrom Air Force Base. For the Proposed Action and for each alternative except the
No Action Alternative, facilities containing approximately 3.2 million square feet (sq ft)
of new floor space would be constructed over a 6-year period at the base to support
Small ICBM operations; some existing floor space would require additions and/or
modifications to provide an additional 67,000 sq ft. Various roads, utilities, and other
support construction would also be required. Up to 800 acres of land adjacent to the base
may have to be acquired to accommodate these facilities and additional activities. This
includes up to 330 acres of possible acquisition, if military family housing is provided
onbase.

The majority of Small ICBM technical facilities (Figure S7) would be constructed
between 1990 and 1992 on the southeast side of the Malmstrom AFB runway, within or
adjacent to the existing Minuteman Weapons Storagc ,reas (WSA). The WSA would be
expanded to accommodate Small ICBM weapon ýmbly and storage facilities. The HML
vehicle operations training area would be comn ucted outside of the explosive safety
zones required by the expanded WSA, resulting in a 350-acre expansion of the base.

Personnel support facilities would be sited on the nor L-iwest side of the airfield and be
integrated within the existing support complex, with the exception of military family
housing and some technical and personneL support facilities, which would require
acquisition of additional land north of the base. Construction of personnel support
facilities planned for the base would start in 1991 and be completed by 1995.

Base road improvements include widening Goddard Avenue from the main gate to the
perimeter road near the central heat plant, modifying connections from the personnel
support area to the perimeter road leading to the WSA, and improving the roads on the
east side of the base from the WSA to their connection with U.S. 87/89 east of Great
Falls. Local streets connecting Great Falls with the main gate on Goddard Avenue may
require improvements, and the county road leading to the north gate may :'equire
relocation to make room for the additional onbase military family housing. Specific
information on housing is provided in the section on housing options.

Minuteman Launch Facilities. Small ICBM construction activities at existing Minuteman
launch facilities in Montana would begin in the spring of 1991 and be completed in 1996.
Two earth-covered igloos with adjacent crew quarters would be constructed near the
selected Minuteman launch facilities. The 100 launch facilities used for the Proposed
Action would be enlarged and the existing security fence would be relocated and
extended to enclose this area (Figure S8). Launch facility expansion would vary with
location, typically ranging from 0.1 to 1.6 acres. A total of approximately 115 acres of
land would be acquired in fee simple in order to accommodate the igloos at all
100 sites. Existing explosive safety zones that prohibit inhabited structures within
1,200 feet of Minuteman silos would be expanded to a distance of 1,250 feet from the
igloos. This would require an average of 34 acres per launch facility or a total of
3,400 additional acres in restrictive easements. In addition, a total of approximately
300 acres within the deployment area may be disturbed during construction. This
disturbance would occur adjacent to existing launch facilities and within the expanded
restrictive easement.

Deployment Area Roads. To facilitate transportation of HMLs to and from launch
facilities, the road system (including bridges and culverts) used for the Minuteman
program would be improved where necessary to enhance vehicle clearance and weight-
bearing capability. Prior to ccnstruction, a formal process involving the Federal
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Highway Administration, state and local transportation agencies, Military Traffic
Management Command, and the Air Force would determine specific road improvements
and locations. In the interim, estimates have been made regarding anticipated changes
required to accommodate the Small ICBM program. Road improvements are scheduled to
begin in the spring of 1990 and be completed by the fall of 1994.

The actual number of bridges to be modified would depend on the decisions made through
the formal process previously mentioned. There are 315 bridges throughout the T/E
route network. For purposes of analysis, it was assumed that as many as 124 bridges may
require modification or replacement to support the HML. In addition to bridge
improvements, about 310 culverts and 240 intersections throughout the T/E route
network may be improved.

Alternative 1

Malmstrom Air Force Base. The reduction of the number of operations-phase personnel
needed for the Proposed Action would result in reduced housing requirements. Specific
information on housing is described in the section on housing options. All other facility
requirements on the base remain generally the same as those foe tne Proposed Action.

Minuteman Launch Facilities. The same number of launch facilities (100) used for the
Proposed Action would be used for Alternative 1. However, pre-engineered buildings
would be erected to house the HMLs rather than the earth-covered igloos (Figure S8). A
total of approximately 81 acres of land would be acquired in fee simple in order to
accommodate the pre-engineered buildings at 100 launch facilities. Use of these
buildings vould require expansion of the explosive safety zone to 1,795 feet from the
enclosure, resulting in the acquisition of 134 acres per launch facility (a total of
13,400 acres for all 100 launch facilities) for additional restrictive easements.

Deployment Area Roads. The T/E route network upgrade requirements are similar to
those for the Proposed Action.

Alternative 2

Malmstrom Air Force Base. The increase in the number of operations-phase personnel
compared to the Proposed Action would raise the housing requirements. Specific
information on housing is described in the section on housing options. All other facility
requirements on the base remain generally the same as the Proposed Action.

Minuteman Launch Facilities. Twenty-five additional lD,,nch facilities would be used for
Alternative 2, for a total of 125 launch facilities. The same type of HML enclosure
(Figure S8) would be used as in the Proposed Action. A total of approximately 145 acres
of land would be acquired in fee simple in order to accommodate the igloos at all
125 sites. Explosive safety zones would be expanded to a distance of 1,250 feet from the
igloos. This would require an average of 34 acres per launch facility or a total of
4,200 additional acres in restrictive easements.

Deployment Area Roads. The T/E route network upgrade requirements are similar to
those for the Proposed Action.

Alternative 3

Malmstrom Air Force Base. No changes from the Proposed Action are expected as a
result of implementing Alternative 3.

S-14



Minuteman Launch Facilities. For Alternative 3, each of the 200 Minuteman launch
facilities may be used to accommodate one pre-engineered building. The amount of land
to be acquired in fee simple would total approximately 95 acres for all 200 launch
facilities. The explosive safety zone would be expanded to 1,425 feet from the enclosure
instead of 1,250 feet as in the Proposed Action. This would require an average of
47 acres per launch facility or a total of 9,400 additional acres in restrictive easements.

Deployment Area Roads. Although all 200 launch facilities could be used, the T/E route

network upgrade requirements would be generally the same as for the Proposed Action.

No Action Alternative

With the No Action Alternative, the Small ICBM would not be deployed at Malmstrom
AFB. The Air Force would maintain existing Minuteman ICBMs and support the new
KC-135R air refueling mission at the base. The scope of such activities would not cause
changes in currently projected future conditions in the area.

Preferred Alternative

Taking into consideration the existing and projected military threat, operations
requirements, and environmental consequences, the Air Force has determined that
Alternative 1 is the preferred alternative.

Housing Options

For the Small ICBM program, the Air Force is committed to using locally available
housing and new private-sector development to the greatest extent possible. If the
private sector is not able to provide adequate housing for all military personnel, the Air
Force would provide the required housing either offbase, through the use of federal
programs which may encourage private entrepreneurs to construct additional housing in
the Great Falls community, or onbase, through the Military Construction Program (MCP).

Although a combination of these approaches for the provision of housing will most likely
be used, two housing options were evaluated to demonstrate the full range of potential
impacts. The onbase housing option assumes full funding of military family housing
through the MCP. This housing would be built on newly acquired land adjacent to
Malmstrom AFB, and would tend to concentrate Air Force families in this area. The
offbase housing option would depend on the private sector, both with and without federal
subsidies, to provide necessary program housing, and its implementation could disperse
Air Force families throughout the community.

These housing options influence the socioeconomic and other consequences of the
program. Therefore, the consequences of both housing options were evaluated for the
Proposed Action as well as all other alternatives. For the onbase housing option, the
Proposed Action and Alternative 3 include a provision for approximately 1,750 additional
military family housing units to be constructed in an expanded area of Malmstrom AFB.
These units would require the purchase of approximately 330 acres of land next to the
existing family housing on the northwest corner of the base (Figure S7). For Alternatives
1 and 2, the number of housing units to be provided onbase would be 1,230 and 2,000
units, respectively, with proportional changes in land requirements. For the offbase
housing option for all alternatives, these units would be constructed privately on
developable residential land in the Great Falls urban area.
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OTHER AIR FORCE PROGRAMS AT MALMSTROM AIR FORCE BASE

Two other major programs at Malmstrom AFB are considered in this EIS. They are the
deployment of an air refueling wing and the potential deployment of the Peacekeeper in
Rail Garrison ICBM system.

Sixteen KC-135R aircraft will be located on existing aircraft parking space and will use
renovated and newly constructed aircraft operation and maintenance facilities at
Malmstrom AFB. An environmental assessment of the KC-135R air refueling mission
was prepared and published by the Air Force; therefore, the impacts of that program are
not presented separately in this EIS. However, the facilities and manpower requirements
were considered in the evaluation of baseline conditions for Small ICBM deployment at
Malmstrom AFB. For example, the housing analysis considers how much of the currently
available housing in Great Falls would be used by the additional 700 KC-135R personnel.
Accordingly, the consequences of deployment of the KC-135R air refueling wing are
included in the baseline conditions for this EIS.

If Malmstrom AFB is selected as a deployment location for the Peacekeeper in Rail
Garrison basing mode, up to four train enclosures would be constructed within a fenced
area occupying 125 acres in the southeast area of the base (Figure S9). Personnel support
facilities and other technical facilities could occupy about 285,000 sq ft of floorspace
elsewhere on the base. Under normal peacetime conditions, the Peacekeeper missiles
would be maintained in a continuous strategic alert status within the garrison
enclosures. A separate EIS will be prepared for the entire Peacekeeper in Rail Garrison
program at a later date. Therefore, for the purpose of the analysis, only the cumulative
environmental consequences of the Small ICBM and Peacekeeper in Rail Garrison
programs at Malmstrom AFB are discussed.

ENVIRONMENTAL CONSEQUENCES

The Proposed Action and each of the alternatives were analyzed similarly to determine
the environmental impacts associated with Small ICBM deployment. The textual
discussions for the Proposed Action are generally lengthier than those for the
alternatives because they appear first within each resource category. For brevity, the
impact discussions common to the Proposed Action and the alternatives are not repeated
for the alternatives. The impact discussions for the alternatives focus on the important
differences between the impacts of the Proposed Action and those of the respective
alternatives. This approach allows the impacts of the Proposed Action to be compared
with those of each of the alternatives.

The environmental consequences of the proposed Small IC9M program at Malmstrom
AFB have been evaluated in terms of the magnitude and significance of impacts.
Magnitude is a measure of the numbers and kinds of environmental consequences of the
program as compared to existing and future baseline conditions. It is defined by the level
of impact (LOI), which can be negligible, low, moderate, or high. Significance includes
consideration of both the context and the intensity of impacts. Context includes consid-
eration of whether the setting of an impact is site, local, or regional, and whether it is of
short or long duration, whereas intensity refers to the severity of an impact.

For the Small ICBM program at Malmstrom AFB, site-level impacts would occur as a
result of construction disturbance at the base, at launch facilities, and along the T/E
route network. Local-level impacts would occur in the City of Great Falls and other
communities where program inmigrants would reside. Regional-level imp•i-s would
occur in basins, or airsheds, or county or multiple-couity areas from which construction
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resources would be extracted. The collective effects of site-level impacts would vary
with the launch facilities identified, whereas the collective effects of local- and
regional-level impacts generally would not.

The level and significance of short- and long-duration impacts were evaluated separately.
Short-duration impacts are transitory effects of the proposed program that are generally
caused by construction activities or operations start-up. Long-duration impacts would
occur over an extended period cr time, whether they start during the construction or
operations phases. Most impacts from the operations phase are expected to be of long
duration since program operations essentially represent a steady-state condition (i.e.,
impacts result from actions that occur repeatedly over a long period of time). However,
long-duration impacts can also be caused by construction activities if a resource is
destroyed or irreparably damaged, or if the recovery rate of the resource is very slow.

Figure S10 presents a summary of the level and significance of environmental impacts
for the Small ICBM program. Both short- and long-duration impacts of the Proposed
Action and its alternatives are shown. Figure SIl provides a summary of the LOi and
significance of site-level impacts at launch facilities. The assessments of site-level
impacts are based on the Proposed Action, which would locate two HMLs at each
identified launch facility in earth-covered igloos. The same conclusions are generally
expected for each of the alternatives except for rural land use impacts. These rural land
use impacts depend on the size of the explosive safety zones which in turn depends on the
type of HML enclosure (igloo or pre-engineered building) and the number of HMLs (1 or 2)
at each launch facility. Figure S12 provides a collective assessment of site-level impacts
along road segments and bridges, compiled by county. These impacts would generally be
the same for all alternatives, since the same T/E route network would be used for all
alternatives.

Impacts of the Proposed Action

Socioeconomics. In 1990, the peak-construction year, a total of 1,100 direct jobs
and 1,250 secondary jobs would be created by the program, with over 80 percent
estimated to be filled by the local labor force. The regional unemployment rate from
1990 through 1992 is projected to decline about 1 percentage point to 5.1 percent
because of this increase in job opportunities. The greatest total employment effect (due
to concurrent construction and operations activities) would occur in 1996 when
3,430 direct jobs and 1,350 secondary jobs would be required, with about 30 percent filled
by the local labor force. Sustained operations employment is projected to be 4,350 jobs
(3,100 dire-!t and 1,250 secondary) starting in 1999. Since the number of military
dependents projected to be added to the labor force slightly exceeds the number of
civilian jobs created by the program, long-duration unemployment rates for the region
are expected to be about 0.2 percentage point above a projected baseline rate
of 6 percent. During the construction years (1990-1996), the Air Force would spend over
$700 million in the region. After Full Operational Capability is achieved (post-1999),
program-related Air Force spending in the region woui. approach $63 million per year
throughout the life of the program. Short-duration economic base impacts would be
moderate due to a 30-percent increase in construction-sector employment in Cascade
County. This impact would not be significant because of the availability of construction
labor from other Montana counties.

Long-duration impacts would be moderate due to an increase in the unemployment rate
from 6 percent to 6.2 percent during the operations phase of the program. This is
because the number of jobs created by the program during the operations phase would be
less than the number of military dependents added to the labor force. This impact would
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not be significant because the resulting rate would remain well below historical
unemployment rates. Beneficial effects for the state and the counties within the
deployment area would occur as a result of increased employment and income during
both construction and operations of the Small ICBM program.

Most of the population growth associated with the proposed program would occur in
Cascade County, particularly in the Great Falls urban area. The number of new,
program-related, full-time residents in Great Falls would start at about 770 in 1990,
build to a peak of 8,120 in 1996, and stabilize at 7,580 by 1999. Two other communities,
Lewistown and Conrad, are expected to experience gains in population of 100 persons or
less during periods when deployment area construction is centered around Fergus and
Pondera counties. During program operations, the population increase of 7,580 persons
would be primarily composed of Air Force personnel and their dependents, raising the
total of active-duty military workers and families in Great Falls from 10,700 to
18,210 persons. This military population in 1999 would represent 23.6 percent of
Great Falls community population in that year. Military inmigrants would differ
considerably from the current population in Great Falls in such demographic char-
acteristics as age, marital status, geographic origin, income, and length of residency.
Consequently, these long-duration impacts on demographics are considered moderate
because the military population is measurably above the prior peak. These impacts would
be significant since the differences between the local and inmigrating population would
complicate the process of community assimilation.

Short-duration impacts on the permanent housing market would be moderate because
vacancy rates would approach historical lows. This impact would not be significant
because the local housing market would be able to meet program-related housing demand
in every year. During construction, both hotel/motel accommodations and rental housing
would be required by program workers. Business and property owners would benefit from
increased occupancy and income. During the operations years, housing required for
military inmi'rants which exceeds the private-sector supply would be provided by the Air
Force either onbase through the MCP and/or offbase through other federal programs.
The long-duration impacts on housing would be low and not significant for both housing
options since no housing shortages would be experienced because of the federally
sponsored housing construction.

Program-related enrollment in the Great Falls Public Schools (GFPS) system is projected
to be 120 students in the 1990-91 school year, increasing to a peak of 1,300 students
in 1996-97, and then declining to about 1,210 pupils during the operations years. In the
year 2000, program-related enrollments in the GFPS system would represent an increase
of 9.1 percent above the projected baseline enrollment of 13,300 students. Other public
and private schools are expected to have slight increases in enrollment. The GFPS
system has a tradition of minimizing the busing of elementary school children (K-6) by
having them attend neighborhood schools. The Proposed Action with the onbase housing
option would tend to concentrate school children of military personnel near the base. As
a result, approximately 590 out of a projected 660 elementary pupils associated with the
Small ICBM program would be within the boundaries of Loy Elementary School, located
just west of the base. This gain in enrollment would be of long duration and would
increase the pupil-to-teacher ratio in this school far above local standards.
Consequently, impacts on education would be high and would continue for the life of the
program. Impacts would also be significant because the projected pupil-to-teacher ratios
would exceed state standards. For the of fbase housing option, the student-to-teacher
ratio would increase up to 30-to-i in five elementary schools located west and southwest
of the base. This ratio is above local standards. Consequently, this long-duration imp-ct
would be high. This impact would be significant because the projected pupil-to-teacher
ratios would exceed state standards.
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Construction activity in the deployment area is expected to result in increases in health
and emergency services demand of about 9 percent in Cascade County and 5 percent in
Fergus County during the early years of the program. There is also expected to be an
increase in demand for some of the programs offered by human service agencies in the
Great Falls area. Because of the increase in demand for some public services of up to
9 percent, overall short-duration impacts would be moderate. These impacts would not
be significant because the local agencies have the facilities to accommodate this
additional demand. In the long duration, population inmigration would cause calls for
service to the Great Falls Police Department and Cascade County Sheriff's Department
to inerease by tvp to I0 percent over basoline levels, requiring some increase in
personnel. Overall long-duration impacts on public services would therefore be
moderate. Most of the local facilities needed for public safety, fire protection, and
health and human services have sufficient capacity to accommodate the additional
population generated by the program. An exception is the Cascade County jail, which is
used by both Cascade County and the City of Great Falls. This facility was built in 1914
and has been used beyond its design capacity for several years; it cannot be expected to
absorb further growth. Therefore, long-duration impacts would be significant due to the
inadequate jail facility and the unavailability of any funds to build a new facility.

Public finance impacts for the Proposed Action with the onbase housing option are of
both short and long duration. Short-duration impacts would stem from temporary
revenue shortfalls peaking in FY 1992 of approximately $670,000 in the GFPS system.
These impacts would be moderate because the shortfalls are less than those historically
experienced by the districts. The impacts would be significant because the shortfalls
would reduce the districts' general fund balances to below historical levels by FY 1992
for the elementary district and by FY 1996 for the high school district. The long-
duration impacts would occur because of persistent revenue shortfalls of approximately
$300,000 per year for the Cascade County government. The impact would be moderate
because these shortfalls are less than those historically experienced by the county. The
impact would be significant because the shortfalls would reduce the fund balances of the
county to below historical levels by FY 1994. Offbase housing option impacts are of
short and long duration. Short-duration impacts would stem from temporary revenue
shortfalls of under $100,000 estimated for the City of Great Falls. This impact would be
moderate and not significant because the shortfalls are less than those historically
experienced by the city and would not reduce the fund balances of the city to below
historical levels. The long-duration impacts are the result of persistent revenue
shortfalls estimated for the county government and the two school districts. Annual
shortfalls of $120,000 for Cascade County and $270,000 for the two school districts,
which would persist over the operational life of the program, would be moderate because
the annual shortfalls would be less than those historically experienced by these
jurisdictions. The impact would be significant because the cumulative effect of the
shortfalls would reduce the general and other fund balances of the jurisdictions to below
historical levels over the FY 1992-1994 period.

Utilities. Potable water and wastewater treatment systems operated by the City of
Great Falls provide service to Malmstrom AFB. These systems currently have adequate
capacity to meet the increased Malmstrom AFB and city demands that are associated
with the Proposed Action. Solid waste disposal service is provided to the Great Falls
urban area by the city and Greens Disposal Company. The existing landfill sites have
adequate capacity to dispose of the additional solid waste associated with the program.
Hazardous waste generated at the base would be disposed at facilities approved by EPA.
During the construction phase, energy utilities impacts would be primarily associated
with the increased use of diesel fuel for construction vehicles. During the operations
phase, demands for all energy resources would increase, but would be met from existing
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or programmed supplies. Short- and long-duration impacts on all utilities would be
negligible or low and not significant since adequate capacity is available to meet the
increased demands without any additional cost or deterioration in the level of service.
Beneficial effects to natural gas are anticipated since the Great Falls Gas Company
would recover lost sales as a result of increases in onbase natural gas use.

Transportation. Impacts on transportation would occur primarily from workers
commuting on roads during the peak-traffic hours and from local delays experienced
along some segments of the T/E route network associated with periodic transportation of
the HMLs to Malmstrom AFB for maintenance. The HMLs would cause delays on the T/E
rcutes because of their slower speeds atii iaitc diTh,-';fw.s. Short-duration, high imp-cts
on roads in Great Falls are expected due to increased congestion and delay along the 15th
Street bridge and U.S. 87 Bypass, and increased queuing and delay at the entrance gates
to Malmstrom AFB. These impacts would be significant because of the further
aggravation of service on roads already at degraded levels such as 10th Avenue South.
Long-duration impacts on streets in Great Falls and in the deployment area would be
significant because of the queuing and delays that would be experienced on 10th Avenue
South and on some sections of rural two-lane highways during the HML movements to and
from launch facilities. Program-related road and bridge improvwments and increased
road maintenance on TIE routes would provide greater safety and convenience for the
road users and therefore represent a beneficial effect to the region. No sig~i:ficant
adverse impacts are expected on public transportation, railroads, and airports.

Land Use. The overall short- and long-duration impacts of the Proposed Action on rural
land use would be low and not significant. The existing Minuteman silos are currently
surrounded by explosive safety zones having a radius of 1,200 feet. The 100 launch
facilities identified for the Proposed Action contain no inhabited structures within the
expanded 1,250-foot explosive safety zones. The expanded safety zones would require
the acquisition of approximately 34 acres of restrictive easements around each launch
facility. Expanded easements would have no effect on the continued agricultural use of
this land. A total of approximately 115 acres (0.1-1.6 acres per launch facility) of land
would be acquired in fee simple to expand launch facilities in order to accommodate the
igloos at all 100 sites. The impacts on urban land use would not be significant since only
375 acres of the approximately 3,200 acres of developable land in Great Falls would be
required to support program-related new housing requirements.

Recreation. North-central Montana offers many outdoor recreation opportunities and
tourist attractions primarily associated with the forested mountain ranges, lakes, rivers,
and streams in the region. Recreation use in the region would increase as a result of
program-induced population growth. The increased use may contribute to the crowding
of some recreation areas during holiday and seasonal weekends. However, recreation
areas in the region would generally be able to absorb the increased use, and the long-
duration impacts are expected to be low and not significant. Most of the increased use is
expected to occur in the Lewis and Clark National Forest.

Great Falls has a well-developed park and recreation system which provides recreation
facilities and programs for the city's residents. Program-induced population growth in
Great Falls would increase the demand for recreation programs and facilities.
Regardless of the housing option selected, the increased demand would result in or
contribute to facility shortages within the local recreation system, particularly for
softball and golf. Facility shortages may cause a noticeable decline in the level ,f
service provided by the local system resulting in moderate impacts. Impacts would t-
significant because the development of new facilities and parkland may require extensive
institutional response in the form of capital expenditures. Impacts on local recreation
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are considered to be of long duration. The existing recreation facilities and programs in
Lewistown and Conrad are adequate to accommodate the program-induced demand for
recreation services.

Visual Resources. The overall short- and long-duration impacts of the Proposed Action
on visual resources would be negligible. Only 13 launch facilities are located near scenic
and heavily traveled highways (minimum 1,000 average annual daily traffic). The earth-
covered igloos at these sites would tend to blend with most of the form, line, color, and
texture of the various features of the north-central Montana landscape. Other
deployment area actions such as construction at Malmstrom AFB and road and bridge
improvements would also have negligible impacts. The onbase construction proposed for
Malmstrom AFB would be greater than 0.75 mile from U.S. 87/89, and with intervening
topography, would have low visibility.

Cultural and Paleontological Resources. The proposed program is likely to have adverse
impacts on prehistoric, historic, and paleontological resources, primarily as a result of
construction-related ground disturbance. All impacts on these resources are considered
to be of long duration. Impacts would be significant because of the potential for
affecting sites having historic, scientific, or cultural importance. Overall impacts would
be low for most resources because the number of sites likely to be affected is small
relative to the regional resource base, but the possibility of a high impact at a specific
site exists. The LOIs would be the same regardless of the housing option selected.
Moderate and significant impacts on paleontological resources are anticipated.

Prehistoric sites are most likely to exist where prominent landscape features (e.g., bluffs
and buttes) coincide with water sources (e.g., lakes, springs, and rivers). The most
sensitive areas would be along major drainages where previous studies have recorded up
to two sites per river mile. Therefore, sites are most likely to be affected by road and
bridge construction at river crossings. One historic bridge eligible for listing in the
National Register of Historic Places and six potentially eligible bridges would also be
affected. Other impacts on historic resources are limited mainly to the indirect effects
of increased vandalism to vacant historic structures in the deployment area.

A variety of Native American groups have historic connections to the north-cer, -al
Montana region, and some of these groups responded to a request for a statement of
concerns; however, no sacred sites or areas are expected to be affected by the Proposed
Action.

Internationally known paleontological resources occur in the Willow Creek Anticline area
of the Two Medicine Formation found north and east, respectively, of Great Falls, and in
the Bear Gulch Limestone found east of Lewistown. Fossils similar to those reported
from these two localities occur elsewhere in the study area, but the materials appear to
be less concentrated, less well preserved, and therefore, less important. Impacts on
these fossil localities would constitute a loss of scientific research potential, but their
limited areal extent suggests avoidance is possible.

Biological Resources and Threatened and Endangered Species. Construction of new
facilities onbase (including expansion to lands adjacent to the existing base boundaries)
and use of the HML vehicle operations training area would not have a significant impact
on native vegetation, wildlife, aquatic habitats, or unique and sensitive habitats. Most of
the undeveloped portion of Malmstrom AFB has been seeded with grasses and the
developed portion has been planted with various trees and shrubs. The area surrounding
the base consists of agricultural lands. Several small wetlands onbase may be eliminated,
but these areas do not support major local populations of wetland species.
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Overall impacts on vegetation, wildlife, aquatic habitats, and unique and sensitive
habitats in the deployment area are not expected to be significant. No ecosystem-level
(local or regional) impacts from disturbances at multiple sites are expected.
Approximately 45 percent of the area along T/E routes in the deployment area supports
native vegetation and most of the remaining area is under agricultural development.
Sensitive vegetation types that may be disturbed include small areas of forest, riparian
habitat, and native grassland. Some temporary disturbance of wildlife is probable at 50
launch facilities that occur in sensitive wildlife habitat (e.g., general wintering habitat
and severe wintering habitat). These impacts are expected to be minor because only
small, calized areas would be affected. Overall species populations and the affected
individuals should recover quickly from the disturbance and return to the area at
densities close to predisturbaiiee levels. Construction at launch facilities and along T/E
routes (especially at bridge upgrades) may have some short-duration impacts on fisheries
and wetlands. Long-duration impacts on rivers, streams, and lakes are expected to be
very low. No unique and sensitive habitats should be directly disturbed by the program.

Program-induced growth in Great Falls would cause increased hunting and fishing
pressure in the area. The primary areas that would be affected are the Belt and
Highwood mountains, the Benton Lake National Wildlife Refuge, and along the Missouri
River. These population-related impacts on biological resources should not significantly
affect the biota in the area because much of the wildlife can withstand the increased
hunting and fishing. Furthermore, the hunting and fishing of sensitive wildlife is
regulated by permit or management systems.

No threatened and endangered species occur on Malmstrom AFB and there is no suitable
habitat onbase to support any of the sensitive species that are known to occur in the
region. Four federally listed animal species (grizzly bear, gray wolf, peregrine falcon,
and black-footed ferret) may exist in the deployment area. One endangered species, the
bald eagle, does occur in the deployment area and one nest occurs within 2.5 to 3 miles
of launch facility I-7. Although several launch facilities and potential road improvement
sites occur in the general habitat of some of these species, actual disturbance levels and
loss of habitat are expected to be minor. Eight federal-candidate and five Montana-
recognized animal species also exist in the deployment area. Disturbances to these
species are also expected to be minor. One federal-candidate plant species exists in the
deployment area, but it is u~liikely that this species would be affected by the program.
Eleven Montana-recognized plant species exist in the deployment area but would not be
affected by the Proposed Action. Program-induced population growth should not lead to
any loss of threatened and endangered species habitat or increased mortality in species
populations. Therefore, the short- and long-duration impacts on threatened and
endangered species are not expected to be significant.

Water Resources. The Proposed Action would have no significant impacts on the water
resources of the region. Depending on the housing option selected, total program-
induced water use during the construction phase would range from approximately
4,700 to 5,200 acre-feet (acre-ft), (or an average annual use of 780 to 870 acre-feet per
year [acre-ft/yr]). During the operations phase, total annual water use would range from
approximately 1,400 to 1,600 acre-ft/yr. Over 90 percent of the program-induced water
demand would occur at the three urban areas most affected by the program: Great Falls,
Lewistown, and Conrad. The water sources supplying all three cities would be adequate
to meet program needs. Considerably less water would be used in the rural portions of
the deployment area for program construction and operations. Total program-related
water use in all rural areas would not exceed 100 acre-ft/yr. Therefore, the overall
impact on surface or groundwater resources or on existing water users would be low.
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Temporary declines in water quality would occur in some streams because of bridge
replacements, launch facility modifications, and upgrades of portions of the TWE routes.
These streams include the Ross Fork of the Judith River, Careless Creek in the
Musselshell drainage, and several tributaries to the Sun, Teton, and Marias rivers. Some
of these impacts may be moderate to high. The declines in water quality would be of
short duration only. Construction at the launch facilities would result in one site-level,
high impact and one site-level, moderate impact on surface water quality. Expansion of
the launch facilities may contribute to long-duration saline-seep problems at up to 20
sites. Finally, local stormwater runoff from Malmstrom AFB would increase by up to
17 percent for the onbase housing option, following construction of new facilities at the
base. Development downstream from the base is minimal and no increase in flood
damage is expected to result. None of these site-specific impacts would be significant.

Geology and Soils. Aggregate requirements for construction are estimated at approxi-
mately 3 million tons regardless of the housing option selected. Regional aggregate
resources are sufficient to satisfy program demand for road materials and concrete.
However, the program demand for aggregate during the construction phase is not likely
to be satisfied without local production shortages and high impacts in the Lewistown
supply area. In addition, existing commercial reserves in all supply areas would be
temporarily depleted as a result of program demand and would result in short-duration,
significant impacts. Long-duration impacts would be moderate and not significant
because adequate supply and production capacity could be developed to respond to any
foreseeable long-duration demand.

Impacts as a result of launch facility expansion and road and bridge improvements, as
well as facility construction and operations at Malmstrom AFB, are expected to affect
the geologic hazards and soils elements of the geology and soils resource. These effects
are primarily of short duration, occurring during the construction phase, with few long-
duration impacts. Site-level, significant impacts are expected to soil resources at the
proposed HML vehicle operations training area because of the appreciable amount of soil
erosion resulting from HML training activities. These impacts are expected to be high
because program-induced soil erosion would exceed the maximum tolerable soil loss. A
number of launch facilities have soils that are moderately to highly susceptible to mass
movements and erosion. In addition, several launch facilities have active oil, gas, and
coal leases adjacent to them which would be affected by program-related land
acquisition. Overall short- and long-duration impacts on mass movements would be low
due to the potential for the program to accelerate or initiate mass movements. Long-
duration, low impacts are expected on energy resources because the program may
interfere with existing energy resource leases, with short-duration, negligible impacts.
Some short-duration, high impacts would occur on soil resources due to construction
activities at launch facilities and road and bridge upgrade sites. Long-duration impacts
on soil resources in the deployment area would be negligible. Impacts would be
dependent on the launch fa-lities identified, and none of the impacts would be
considered significant.

Air Qualiqy. Increased fugitive dust during the construction phase would cause short-
duration, low, and not significant impacts. Vehicle exhaust emissions (particularly
carbon monoxide) associated with construction and operations activities of the Small
ICBM either at Malmstrom AFB or within the deployment area would have no significant
impact on air quality. No degradation of regional visibility resulting from fugitive dust
emissions was predicted at the nearest Prevention of Significant Deterioration Class I
area (Gates of the Mountains Wilderness). The overall long-duration air quality impacts
of the Small ICBM program would be negligible. Fugitive dust impacts would be low and
not significant regardless of the housing option selected.
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Noise. Long-duration noise impacts due to vehicular traffic during the operations phase
of the Small [CBM program would be negligible in the Great Falls traffic corridors and in
the deployment area. Temporary impacts from construction noise would occur within the
immediate vicinity of the construction sites, mainly at Malmstrom AFB and at launch
facilities. Anticipated construction noise at Malmstrom AFB is considered negligible;
however, there are residences in proximity to seven launch facilities from which
moderate construction noise impacts would cause a teiporary annoyance. Measurable
short-duration impacts (moderate and not significant) would occur only at those site-
specific launch facilities where inhabited structures exist within a 1,600-foot zone of the
facility.

Impacts of Alternative 1

For Alternative 1, all 200 HMLs would be deployed in pre-engineered buildings at
100 launch facilities. The potential range of site-level impacts associated with direct
disturbance from launch facility modifications and road and bridge improvements would
be similar to the Proposed Action. An exception to this would be rural land use impacts
associated with expanded explosive safety zones, which are larger for pre-engineered
buildings than for earth-covered igloos. Impacts related to the inmigrating population
would generally be lower than the Proposed Action since the number of operations
personnel would be lower. Some differences in the impacts of this alternative as
compared to the Proposed Action are discussed in the following.

The direct employment requirements of Alternative I would increase from 1,100 jobs
in 1990 to 2,520 jobs in 1996, before leveling off at 2,200 in 1997. These requirements
are about 900 less than the Proposed Action during program operations. Total
employment, income, and spending would be comparably reduced. Effects on the con-
struction sector for this alternative would be smaller as would the potential increase in
the unemployment rate due to the addition of fewer military dependents to tl-2 labor
force. Short- and long-duration economic base impacts would remain moderate and not
significant, and the beneficial effects of additional jobs and income would be enjoyed by
the state and counties in the deployment area. Total population change in the Great
Falls area would peak at 5,890 in 1996 and then stabilize during program operations at
5,360 persons, 2,200 below the Proposed Action. Projected total military population is
estimated to be 21.3 percent of the Great Falls community population; demographic
impacts would remain moderate and significant because of the inmigration of a large

number of people with differing demographic characteristics. For housing, impacts
would be the same as for the Proposed Action (short duration, moderate, and not
significant and long duration, low, and not significant). For education, long-duration
impacts would be the same as the Proposed Action (high and significant), though school

enrollments would be about 350 students lower. Public services long-duration impacts
would be low primarily because of the lack of capacity in the Cascade County jail.
Service demands would be somewhat reduced, but would remain significant. Public
finance impacts would remain the same as the Proposed Action.

The short- and long-duration impacts of Alternative 1 on rural land use would be low and
not significant. With Alternative 1, the Air Force plans to use a pre-engineered building
to enclose two HMLs at each of 100 launch facilities, which would require an explosive
safety zone extending 1,795 feet from the enclosures. This alternative would require the
acquisition of 134 acres of additional restrictive easements at each launch facility.
There are no inhabited structures located within the expanded explosive safety zones.
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Short-duration impacts on roads in Great Falls would remain significant though program-
related traffic would be between 5 percent and 10 percent smaller than that of the
Proposed Action. Program-related commuting during the construction phase is still
expected to increase congestion, queuing, and delays on the 15th Street bridge, U.S. 87
Bypass, 10th Avenue South, and the entrance gates to Malmstrom AFB. In the
deployment area, significant impacts are also expected because of the queuing and delays
that would be experienced by the road users traveling behind the relatively slow-moving
HML transporter convoy as it goes to and from the base. The long-duration, beneficial
effects of road and bridge improvements and the increased road maintenance would
remain. No significant adverse impacts are expected on public transportation, railroads,
and airports.

Alternative 1 would require the least amount of water. Depending on the housing -ýption
selected, total construction-phase water use would range from about 3,900 to
4,300 acre-ft (or an average annual use of 650 to 720 acre-ft/yr). Operations-phase
water use would range from 1,000 to 1,100 acre-ft/yr. The greatest majority of this use
would be at Great Falls, which has ample water supply to meet program needs. Water
resource impacts in the deployment area would be essentially the same as tlV Proposed
Action. Overall short- and long-duration impacts on surface and groundwat .L-ources
and on regional water users would remain low and not significant. Long-duration impacts
on groundwater would remain negligible.

For Alternative 1, long-duration noise impacts resulting from vehicular traffic during the
operations phase of the Small ICBM program would be negligible in both the Great Falls
traffic corridors and in the deployment area. Temporary impacts from construction
noise would occur within the immediate vicinity of the construction sites, mainly at
Malmstrom AFB and at launch facilities. Anticipated construction noise at Malmstrom
AFB would be negligible. Since there are no inhabited structures within the 1,600-foot
zone of the launch facilities, construction noise impacts would be negligible.

Impacts of Alternative 2

For Alternative 2, 250 HMLs would be deployed in earth-covered igloos at 125 launch
facilities. The potential range of site-level impacts associated with launch facility
modifications and road and bridge improvements would be similar to the Proposed
Action, except that an additional 25 launch facilities would be modified. Expansion of
explosive safety zones at identified launch facilities would be the same as the Proposed
Action (1,250 ft from the HML enclosure), except that an additional 25 launch facilities
would be involved. Impacts related to the inmigrating population would generally be
somewhat higher than the Proposed Action since the number of operations personnel
would be higher. Important differences in the impacts of this alternative as compared to
the Proposed Action are discussed in the following.

The direct employment requirements of Alternative 2 would increase from 1,140 jobs
in 1990 to 4,010 jobs in 1997 before leveling off at 3,760 in 1997. These requirements are
about 660 personnel larger than the Proposed Action during program operations. Total
employment, income, and spending would be comparably increased. Effects on the con-
struction sector for this alternative would be greater as would the potential increase in
the unemployment rate due to the greater number of military dependents added to the
labor force. Short- and long-duration economic base impacts would remain moderate and
not significant, and the beneficial effects of additional jobs and income would be enjoyed
by the state and counties included in the deployment area. Total population changc in
the Great Falls area would peak at 9,620 in 1997 and then stabilize during p: .gram
operations at 9,200 persons, 1,620 above the Proposed Action. Projected total military
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population is estimated to be 25.1 percent of the Great Falls community population
compared to a baseline proportion of 13.7 percent. Demographic impacts would be high
because of the large number of inmigrants with differing demographic characteristics. In
addition, the military population is projected to be measurably different from the
historical peak. These impacts would be significant because of the complications of the
community assimilation process. For both housing options, long-duration housing impacts
would be the same as the Proposed Action (low and not significant); however, short-
duration impacts would be low and not significant compared to moderate and not
significant for the Proposed Action. For education, long-duration impacts would be the
same as for the Proposed Action (high and significant), though school enrollments would
increase by about 260 students. Public service long-duration impacts would be high
because service demands would be somewhat greater and would remain significant due to
the lack of capacity in the Cascade County jail. Public finance impacts would remain
the same as for the Proposed Action.

The additional 50 HMLs above the 200 in the Proposed Action would result in
proportionately more local delays experienced along some segments of the T/E route
network associated with the periodic transportation of the relatively slow-moving and
large HMLs to Malmstrom AFB for maintenance. Short-duration impacts on roads in
Great Falls would be significant because program-generated traffic would be between 5
to 9 percent greater than that of the Proposed Action. Program-related commuting
during the construction phase is expected to increase congestion, queuing, and delays on
the 15th Stract bridge, U.S. 87 Bypass, 10th Avenue South, and the entrance gates to
Malmstrom AFB. With the onbase family housing option, commuting by operations
personnel would result in 430 peak-hour trips (compared to 265 for the Proposed Action
with the onbase housing option), causing long-duration, moderate, and significant impacts
on the urban road system. If housing is provided offbase, Alternative 2 would result
in 2,250 peak-hour commuter trips (compared to 1,855 for the Proposed Action with the
offbase housing option), causing long-duration, high, and significant impacts. In either
case, no significant adverse impacts are expected on public transportation, railroads, and
airports.

The overall impacts of Alternative 2 on rural land use are the same as those for the
Proposed Action. The difference between the two is that Alternative 2 requires the
acquisition of more land in both fee simple and restrictive easements because an
additional 25 launch facilities would be used.

Alternative 2 has the highest program water requirements. Depending on the housing
option selected, the total construction-phase water use would range from approximately
4,800 to 5,400 acre-ft (or an average annual use of 800 to 900 acre-ft/yr). Operations-
phase water use would range from 1,300 to 1,900 acre-ft/yr. Nearly all of this increase
in water use would be experienced in Great Falls. The city has an ample water supply to
meet this demand. Water resource impacts in the deployment area would be essentially
the same as the Proposed Action. The overall short- and long-duration impact on water
use and on surface and groundwater resources would remain low and not significant.
Long-duration impacts on groundwater would remain negligible.

For Alternative 2, long-duration noise impacts resulting from vehicular traffic during the
operations phase of the Small ICBM program would be negligible in both the Great Falls
traffic corridors and the deployment area. Temporary impacts from construction noise
would occur within the immediate vicinity of the construction sites, mainly at
Malmstrom AFB and at launch facilities. Anticipated construction noise at
Malmstrom AFB would be negligible; however, there are residences in proximity to nine
launch facilities from which moderate construction noise impacts would cause a
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temporary annoyance. Measurable short-duration impacts (moderate and not significant)
would occur only at those site-specific launch facilities where inhabited structures exist
within a 1,600-foot zone of the facility.

Impacts of Alternative 3

For Alternative 3, 200 HMLs would be deployed in pre-engineered buildings at
all 200 launch facilities. The impacts related to population inmigration would be almost
the same as the Proposed Action, since Alternative 3 has the same operations personnel
requirements. Although twice as many launch facilities would be modified as compared
to the Proposed Action, surface disturbance at individual launch facilities would be less.
However, since all 200 launch facilities would be used, there is no possibility of avoiding
launch facilities in sensitive areas. Important differences between the impacts of this
alternative and those of the Proposed Action are discussed in the following.

The deployment of 200 HMLs at all 200 launch facilities would increase the length of
trips and the amount of time the HML transporter convoy would be on the T/E routes.
Impacts on deployment area roads would remain low because traffic volumes are low, but
they would be significant because of the substantial queuing and delays that road users
would experience when traveling behind the relatively slow-moving HML transporter
convoy.

The expanded restrictive easements for Alternative 3 would extend 1,425 feet from the
HML enclosure as compared to 1,250 feet for the Proposed Action. Thirty-five inhabited
structures would be affected at 15 launch facilities. The Air Force would buy the
structures at fair market value and move the residents elsewhere, unless the owners
requested and obtained from the Secretary of the Air Force a discretionary waiver of the
restrictive easement requirement. The amount of land to be acquired in fee simple
necessary for the expansion of the launch facilities for Alternative 3 would total
approximately 95 acres for all 200 launch facilities. Additionally, about 9,500 acres of
land would be acquired for restrictive easements. With the potential relocation of
35 inhabited structures, the long-duration impacts on rural land use would be moderate
because there are over ten houses that would be relocated. These impacts would be
significant because there are inhabited structures within the explosive safety zones.
Impacts on urban areas would be the same as those described for the Proposed Action and
would not be significant.

This alternative would have somewhat higher impacts on cultural and paleontological
resources than would the Proposed Action. Nevertheless, impacts on prehistoric and
historic resources, while significant, would remain low because relatively few sites would
be affected, compared with the number of resources expectcd to occur in the area. The
impacts would be the same with either housing option. These impacts are expected to be
significant because it is likely that resources eligible for the National Register of
Historic Places would be disturbed. Two known burial grounds and one Native American
sacred area occur in the general vicinity of launch facilities which would be used for this
alternative. Direct physical disturbances resulting from construction are not anticipated
in these areas, but the potential exists for visual and auditory intrusions. Overall
impacts would remain low and significant. Two launch facilities occur on geological
formations expected to contain highly sensitive paleontological deposits; one is the Bear
Gulch Limestone and the other is the Two Medicine Formation near the fossil deposit
known as Egg Mountain in the extreme western portion of the deployment area. Impacts
on paleontological resources would remain moderate and significant.
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Because all launch facilities would be used for Alternative 3, it would be impossible to
avoid sensitive habitats at some launch facilities. Increased impacts would occur for
vegetation because of the use of launch facilities with forested and riparian vegetation.
Sensitive wildlife habitat such as severe wintering habitat would be affected to a minor
degree. Several of the launch facilities are adjacent to important fisheries streams and
wetlands that would be disturbed with this alternative. Although the overall impacts on
biological resources would be somewhat greater than the Proposed Action, the total
amount of disturbance would be small when compared to the resource base as a whole.
Therefore, overall short- and long-duration impacts on vegetation, wildlife, aquatic
habitats, and unique and sensitive habits would not be significant.

It wý.uld not be possible to avoid several sensitive threatened and endangered species
habitats with this alternative. Although disturbances at these sensitive sites are unlikely
to jeopardize the existence of the species of concern, additional effort would be required
to reduce disturbance to individuals and more mitigation measures may be required than
with the Proposed Action. The overall disturbance to threatened and endangered species
with Alternative 3 is expected to be somewhat higher than with the Proposed Action;
however, the short- and long-duration impacts would not be significant.

Water use with Alternative 3 would be virtually the same as the Proposed Action.
However, additional impacts on water quality in the deployment area would result due to
construction disturbance at all 200 launch facilities. Additional road and bridge upgrades
would result in short-duration water quality declines in the Dry Fork of Belt Creek and in
Sand Coulee Creek, south of Great Falls. Site-level, high impacts on water quality would
result from construction at four launch facilities while moderate impacts would occur at
an additional six launch facilities. These latter impacts would be of short duration and
not significant. Existing saline seeps lie in the vicinity of 30 launch facilities and could
be intensified. However, regional water effects would not change substantially from
those of the Proposed Action: short- and long-duration, low, and not significant
impacts. Overall long-duration groundwater impacts would be negligible. For
Alternative 3, increased fugitive dust during the construction phase would cause short-
duration, low, and not significant impacts.

For Alternative 3, long-duration noise impacts resulting from vehicular traffic during the
operations phase of the Small ICBM program would be negligible in both the Great Falls
traffic corridors and in the deployment area. Temporary impacts from construction
noise would occur within the immediate vicinity of the construction sites, mainly at
Malmstrom AFB and at launch facilities. Anticipated construction noise at Malmstrom
AFB would be negligible; however, there are residences in proximity to 24 launch
facilities from which moderate construction noise impacts would cause a temporary
annoyance. Measurable short-duration impacts (moderate and not significant) would
occur only at those site-specific launch facilities where inhabited structures exist within
a 1,600-foot zone of the facility.

Cumulative Impacts of the Small Intercontinental Ballistic Missile and Peacekeeper in
Rail Garrison Programs

The cumulative impacts of the Small ICBM and potential Peacekeeper in Rail Garrison
programs would primarily occur in the Great Falls area. Long-duration water use would
be II percent higher than the Proposed Action alone. All of this additional use would
occur at Great Falls, which has an ample source of water to meet the demand. No
additional site disturbance would occur at launch facilities or along the T/E routes.
Additional surface disturbance would occur at Malmstrom AFB; however, no important
cultural or biological resources are expected to be disturbed. The number of additional
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personnel associated with the Peacekeeper in Rail Garrison program would be combined
with the Small ICBM program and have some socioeconomic consequences in Great Falls.

Deploying the Peacekeeper in Rail Garrison system at Malmstrom AFB would add
another 700 people to the population of the Great Falls area. Cascade County
employment and income benefits would be larger than for the Proposed Action.
Construction-sector effects from 1991 through 1993 would be somewhat higher than the
Proposed Action, but still would be only moderate and not significant. Total jobs created
by the Small ICBM and Peacekeeper in Rail Garrison programs combined would be 4,720
by the year 2000 (3,400 direct and 1,320 secondary). This is 370 jobs above the
requirements of the Proposed Action.

For the potential Peacekeeper in Rail Garrison program, 160 new family housing units
would be built either onbase (MCP funding) or offbase (federal housing program). It is not
expected that additional new offbase housing construction would occur within the Great
Falls urban area. An additional 30 military households are expected to live offbasc in
existing units, decreasing the support community's vacancy rate by 0.1 percentage point
during the operations phase. This would cause long-duration impacts to be moderate as
compared to low for the Proposed Action. The impacts would remain not significant. The
demand for onbase dormitory modules would increase by 50 units to accommodate about
110 Peacekeeper in Rail Garrison personnel. These facilities would be provided onbase.
The demand for temporary offbase units is not expected to change, and there would be no
additional impacts on housing in the Great Falls area.

This increase in population associated with Peacekeeper in Rail Garrison program, above
the effects of the Proposed Action, would create the need for two additional government
employees for both the City of Great Falls and Cascade County. No measurable effects
are expected to be felt in the other areas of study. The number of projected long-
duration enrollments in Great Falls schools is expected to increase by 120 students, 66 of
which are estimated to be elementary pupils. Program-induced revenues and
expenditures of the city, county, and school districts would increase approximately 9 to
10 percent over levels estimated for the Proposed Action. Because of the small effect
onbase development would have on the tax base of the jurisdictions and the relatively
small employment increases associated with the Peacekeeper in Rail Garrison program
relative to the Proposed Action, a small increase in revenue shortfalls could occur.

No Action Alternative

With the No Action Alternative, Air Force activities associated with maintenance of the
current Minuteman force and other missions would continue indefinitely at Malmstrom
AFB. These activities include the new KC-135R air refueling mission, which will be
added in 1988.

Employment and population in north-central Montana are projected to increase gradually
through the year 2000 without the Proposed Action or alternatives. Most of this growth
would be concentrated in Great Falls and Helena, with little growth or modest declines
expected in the rural counties. Unemployment rates should decrease to a regional
average of 6 percent. The military population (active-duty personnel plus dependents) of
the Great Falls area should be at about 10,500 persons, or 15.2 percent of total
community population. Some anticipatory growth, followed by decline, is likely if
individuals and businesses speculate on the likelihood that the program would be
implemented.

S-35



Throughout the deployment area, population growth w-'uld lead to some increased
disturbance of cultural resources and sensitive biological habitats. Water use may
increase slightly in the region. Some increased crowding of recreational areas may
occur, and the level of service along some roads is expected to decrease.

SAFETY CONSIDERATIONS

The Small ICBM system safety program extends from concept development, to system
design, through deployment and operations. In the 25-year operating history of the
Minuteman ICBM systems, the Air Force has never experienced a mishap leading to a fire
or explosion. In addition, the technical advances to the components and operating
procedures for the Small ICBM system ensure that the proposed system would operate
safely.

Two extremely unlikely assumptions, that a mishap involving a HML occurs and that it
results in the release of the maximum amount of available propellant and warhead
materials, are the basis for the safety analysis. Given these unlikely assumptions, the
predicted environmental impacts would be significant only within the immediate mishap
vicinity for biology, human health and safety, water, and soils. Impacts on air quality
would be distributed farther, but the resulting impacts would be of short duration.

MITIGATION MEASURES

Mitigation measures are undertaken to minimize the adverse environmental impacts of a
given program. For the Small ICBM, efforts would be made to avoid environmentally
sensitive areas and thereby eliminate or reduce program impacts. In addition, other
mitigative programs may be employed to rehabilitate or restore the affected
environment or to reduce or eliminate impacts through preservation procedures or
compensation. Environmental impacts of the Small ICBM program will be mitigated by
commonly practiced construction methods. These assumed construction practices and
other assumed mitigation measures are discussed for each resource in the EIS. The Air
Force will implement these assumed mitigations. Potential mitigation measures have
also been identified. The Air Force will encourage and facilitate adoption of these
potential mitigation measures, as appropriate, by those responsible for them. However,
implementation of these potential mitigation measures may be constrained by budget
limitations and mission requirements of the agencies involved, as well as the Air Force.
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1.0 PROGRAM OVERVIEW

In the 1984 Department of Defense (DOD) Authorization Act, the Congress of the United
States directed the Air Force to develop a new, Small Intercontinental Ballistic Missile
(ICBM) in accordance with the recommendations of a bipartisan commission on strategic
forces (Scoweroft Commission). The commission recommended that this missile be
smaller and lighter than previous ICBMs, be compatible with both mobile and fixed basing
modes, and meet modern performance and survivability goals. The total number of Small
ICBMs to be deployed could range up to 1,000, with 500 missiles used for ongoing weapon
system planning and budgeting. The Air Force proposes to deploy the first 200 missiles
within the 341st Strategic Missile Wing at Malmstrom Air Force Base (AFB) in Montana
beginning in 1992. This Environmental Impact Statement (EIS) describes the
environmental impacts of the Proposed Action and its alternatives as well as potential
mitigation measures that could be undertaken to reduce or eliminate program impacts.

1.1 Purpose and Need

American strategic forces exist to deter attacks on the United States and its allies and
to prevent the coercion that could arise if the public or decision-makers believed that
the United States could be attacked successfully. Such a policy of deterrence, like the
security policy of the West itself, is essentially defensive and is based on a balance of
mutually supportive forces. The strategic triad of the United States consists of
submarine-launched ballistic missiles, bombers, and land-based ICBMs. In the past, the
ICBM component of the triad relied on Titan (now decommissioned) and Minuteman
missiles. The increasing accuracy of Soviet missiles has placed the future of silo-based
ICBMs at risk, while the hardening of the Soviet bLrategic targets has made the Soviet
systems less vulnerable to the present arsenal of United States weapons. As missile
technology has advanced, a need has developed for the United States to deploy newer,
more accurate, and more survivable missiles to complement the existing forces. The
Small ICBM is being deployed at Malmstrom AFB to partially meet this need.

In January 1983, President Reagan convened a bipartisan Commission on Strategic Forces
(the Scowcroft Commission) to review the purpose, character, size, and composition of
the strategic forces of the United States and make appropriate recommendations on
ICBM modernization. The commission's report was issued in April 1983 with its findings
and recommendations accepted by the President and Congress. Among its recommenda-
tions was that the United States immediately initiate engineering design of " ... a single
warhead ICBM weighing about fifteen tons ... [leading] ... to the initiation of full-scale
development in 1987 and an initial operating capability in the early 1990s . . . Hardened
silos or shelters and hardened mobile launchers should be investigated now ... ." (U.S.
Commission on Strategic Forces 1983). In the 1984 DOD Authorization Act, Congress
authorized start-up of the Small ICBM program at a pace that would permit full-scale
engineering development to begin in fiscal year 1987. Congress recommended that the
program be pursued as a matter of the highest national priority, with Initial Operational
Capability (IOC) by the end of 1992.

1.2 Environmental Impact Analysis Process

The 1986 DOD Authorization Act directed the Air Force to prepare environmental
documentation for the Small ICBM using a tiered Environmental Impact Analysis Process
(EIAP). Tiering, which involves moving from general to specific environmental analyses
as a program evolves, provides the balance and perspective appropriate for each stage of
decision-making and is recommended by the Council on Environmental Quality (CEQ)
regulations. The Small ICBM Legislative EIS, the first tier of the EIAP, was published in
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November 1986 and was provided to the President, the Secretary of Defense, appropriate
congressional committees, the U.S. Environmental Protection Agency, and other
interested parties. It provided information to support three decisions concerning the
Small ICBM: (1) the selection of basing mode(s), (2) the selection of the areas where the
system can be deployed, and (3) the decision to enter full-scale development of the
weapon system. On December 19, 1986, the President announced the decision to proceed
with full-scale development of the Small ICBM, and selected the Hard Mobile Launcher
at Minuteman Facilities basing mode at Malmstrom AFB for IOC. This EIS analyzes the
potential environmental impacts of proposed deployment and peacetime operation of the
Small ICBM in Montana, and constitutes the final tier of the EIAP for Malmstrom AFB.
This document has been prepared to meet the requirements of the National Environ-
mental Policy Act (NEPA) of 1969 and its implementing CEQ regulations. As other areas
are selected for additional Small ICBM deployment, additional site-specific ElSs will be
prepared.

1.2.1 Structure of the Environmental Impact Statement

The environmental issues addressed in this EIS were identified through the public scoping
process, through consultations with federal and state agencies, and by Air Force and
contractor personnel who have experience with programs of similar scope. For discussion
and analysis, the issues are grouped into 12 resource categories: socioeconomics, utili-
ties, transportation, land use, recreation, visual resources, cultural and paleontological
resources, biological resources and threatened and endangered species, water resources,
geology and soils, air quality, and noise. The potential program-induced impacts are
summarized and compared in Chapter 2.0 (Comparison of the Proposed Action and
Alternatives). The current environmental conditions and projected future conditions
without the program are described in Chapter 3.0 (Affected Environment) for each
resource category. Detailed descriptions of environmental impacts are presented in
Chapter 4.0 (Environmental Consequences). Chapter 5.0 (Safety Considerations) presents
a discussion of system safety. Chapter 6.0 (Public Comments) contains a listing of
comments received on the Draft EIS (DEIS) and responses to those comments. Chapters
7.0 through 12.0 consist of the following supporting information: Authorizing Actions,
List of Preparers, List of Recipients, Bibliography, Glossary of Terms and Acronyms, and
Index. Appendix A provides a detailed listing of the existing environmental conditions at
the launch facilities. Appendix B presents the programmatic agreements on data
recovery for historic and cultural properties potentially affected by the Small ICBM
program. Appendix C provides the concurrence of the U.S. Fish and Wildlife Service on
the finding of no significant impact on threatened and endangered species. Appendix D
summarizes the specific mitigation measures and their effectiveness in reducing the
impacts identified in this document. Appendix E, which is a separate volume and is
available on request, contains all public hearing transcripts, complete copies of comment
letters received during the DEIS comment period, and responses to those comments,
which also appear in Chapter 6.0.

1.3 System Description and Location

This section describes the following aspects of the Small ICBM system: the missile and
the Hard Mobile Launcher (HML), the operations concept, the deployment setting, the
alternatives and siting options, the Proposed Action, the alternatives to the Proposed
Action, and the No Action Alternative. The discussion of the Proposed Action and all
alternatives considers the three major areas where construction activities would be
concentrated: Malmstrom AFB, the existing Minuteman launch facilities, and the
associated deployment area road network.
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1.3.1 Small Intercontinental Ballistic Missile and the Hard Mobile Launcher

The Small ICBM (Figure 1.3.1-1) will be effective against hardened military targets and
will be small and light enough to facilitate basing in a mobile mode. The Small ICBM will
be a three-stage, solid propellant, single reentry vehicle missile that will be approxi-
mately 53 feet long, 46 inches in diameter, and weigh approximately 37,000 pounds. For
comparison, the Peacekeeper, our most modern ICBM, is 71 feet long, 92 inches in dia-
meter, and weighs 195,000 pounds.

The missiles will be carried and protected by HMLs that are designed to enhance surviv-
ability. These HMLs (Figure 1.3.1-2) will be about 105 feet long, 14 feet wide, and weigh
approximately 230,000 pounds, including the weight of the missile. The HMLs will be
capable of traveling on paved, gravel, and dirt roads, and will have off-road capability.
For peacetime transportation to and from launch facilities, the HMLs will be recon-
figured (fitted with temporary load-bearing wheels) to ensure that loading on each axle is
below 18,000 pounds.

A HML convoy will normally consist of a U.S. federal marshall vehicle, two Air Force
escort vehicles, and the HML transporter. The federal marshall's vehicle will lead the
convoy for traffic control. One escort vehicle will lead the transporter and one will
follow. The escort vehicles will be sedans or pick-up trucks with flashing amber warning
lights and will have "Wide Load Follows" or "Wide Load Ahead" signs as appropriate. All
vehicles will have their headlights on wvhen moving.

The interface of the convoy with public traffic will vary by the type of road being
traveled. On county gravel roads, traffic will be blocked by the federal marshal to allow
the transporter free passage. On two-lane paved roads, the convoy will maintain a
nominal traffic speed and passing by public vehicles, in either direction, will be allowed.
During periods of heavy traffic, the convoy will utilize turnouts to allow vehicles queued
behind the HML to safely pass. On four-lane and interstate-type roads, the convoy will
maintain a nominal traffic speed in the right-hand lane and passing by public vehicles in
either direction will be allowed.

1.3.2 Operations Concept

Operations activities are those required to maintain the Small ICBM system in a secure,
alert condition. These activities include system status monitoring and control, and
operational vehicle movements for maintenance and repair, training, supply, and security
(Table 1.3.2-1). Operations activities would occur at the main operating base
(Malmstrom AFB) and in the deployment area.

The main operating base would provide the principal command, maintenance, logistics,
and personnel support functions for the system. Some existing facilities would be used
for the Small ICBM program because of similarities between the Minuteman and Small
ICBM missions. A fixed launch control center at the main operating base, manned
continuously, would provide primary peacetime control of all HMLs within the
Minuteman Wing. Strategic Air Command (SAC) airborne launch control centers and
ground mobile launch control centers would provide survivable and enduring trans- and
post-attack control.

The HMLs would be placed in enclosures in a dash-ready configuration within expanded
fenced areas that surround existing launch facilities. Except for major maintenance at
Malmstrom AFB approximately once a year, they would remain at the launch facilities
unless ordered to disperse. Such dispersal would not occur in peacetime. Service and all
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feasible HML repairs would be performed at the launch facilities. Under warning of an
attack (a circumstance not covered in this EIS), dispersal of HMLs from the launch
facilities could be ordered. The geographically diffused arrangement of the launch
facilities would enable rapid dispersal of the HMLs over a large area.

The HML security system would be integrated with the existing Minuteman system. At
present, Minuteman launch facilities are unmanned, but are equipped with intrusion
alarms and are frequently checked by roving patrols. The presence of onsite HML crews
would increase security for the Minuteman system. Security teams would respond to
alarms from the Minuteman system, the HML, or the HML crew. When HMLs are trans-
ported on public roads between the launch facilities and the main operating base, they
would be escorted by security teams and would be under security response force cover-
age. Safety escorts would be provided while on public roads during peacetime operations.

Command, control, and communications would be provided by the intra-wing data radio
(a secure communications system). The HML would have a tractor-launcher
communications link to transfer status and control signals. The tractors would be
equipped with voice radios to support dispersal, maintenance, and security operations.
The drivers are neither required nor capable of initiating a launch. No additional
intersite cables linking the launch facilities would be required for the Small ICBM.

The HML vehicle operations training area at Malmstrom AFB would be used daily, in both
daylight and darkness, under all weather conditions. As many as six training vehicles
may be operated at the same time. The vehicles would operate on a variety of surfaces
and terrains, and would achieve speeds up to 50 miles per hour on a training track. An
off-road area would be used for HML emplacements (the "digging-in" operation by which
HMLs harden against attack). The training area would be used for approximately 240
days per year. In addition, the HAML training area may be used for road testing following
HML maintenance.

1.3.3 Small ICBM Deployment Setting

Proposed deployment activities would be concentrated in the following areas:

"* Malmstrom AFB;

"* The existing Minuteman launch facilities; and

"* The existing deployment area road network.

1.3.3.1 Malmstrom Air Force Base

Malmstrom AFB is a SAC base which operates 150 Minuteman 11 and 50 Minuteman Ill
launch facilities. Malmstrom AFB is located in north-central Montana, 1.5 miles east of
Great Falls (Figure 1.3.3-1). It currently serves as the command, training, and
operational and maintenance center for the Wing and provides centralized facilities for
missile component storage, assembly, and maintenance. An estimated 4,300 military and
civilian personnel are employed at Malmstrom AFB.

1.3.3.2 Minuteman Launch Facilities

Currently, 200 Minuteman launch facilities and 20 launch control facilities are dispersed
over an 8,500-square-mile deployment area. These launch facilities are unmanned
missile sites, which are generally situated in sparsely populated rural areas. Each launch
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facility is inside a fenced area occupying from I to 3.3 acres. Within this area are the
silo, four security antennas, a UHF antenna, an underground launcher support building,
and a service area. The silo includes the launch tube, the launcher closure, dual-level
equipment room, and provisions for personnel access. The site is also provided with
access roads and vehicle maneuvering areas. A gravel-covered service area surrounding
the silo and launcher support building is used primarily for maintenance, vehicle
maneuvering, and parking.

Ten unmanned Minuteman launch facilities make up a missile flight. Each flight receives
primary support and control from a manned launch control facility. Each launch control
facility contains a buried launch control center (which is hardened against attack) and
aboveground support buildings. Each launch control facility is within a fenced 5-acre site
and includes parking for a number of trucks and vehicles, including limited space for
larger maintenance vans and Minuteman transporter-erector vehicles.

1.3.3.3 Deployment Area Roads

A system of designated roads in the deployment area is presently used to transport
Minuteman missile components to launch facilities (Figure 1.3.3-2). These designated
transporter/erector (T/E) routes are also used by roving security patrols and missile
maintenance teams. The T/E routes include state-owned interstate and primary and
secondary roads, county roads, and city streets. Of tle 1,707 miles of the T/E route
network, 609 miles are state roads, another 1,090 miles are county roads, and there are
8 miles of city streets. Most roads in the state system are paved, two-lane highways at
least 24 feet in width, whereas only about 22 percent of the county roads are paved. All
city streets are paved.

1.3.4 Alternatives and Sitingqp t ions

1.3.4.1 Alternatives

In developing the Proposed Action and its alternatives, a variety of system variables
were considered. These variables included the total number of HMLs to be deployed
throughout the Minuteman Wing (200 or 250), the number of HMLs to be deployed at each
launch facility (1 or 2), the type of HML enclosures to be constructed at the launch facil-
ities (earth-covered igloos or pre-engineered metal buildings), and the number of opera-
tions personnel required (which will depend on the number of personnel at each launch
facility). Evaluation of combinations of these factors led to the selection of the
Proposed Action and three alternatives for analysis which represent the range of
anticipated environmental impacts (Table 1.3.4-i).

The alternatives were analyzed to identify the range of expected environmental
consequences of the Small ICBM program at Malmstrom AFB. The Proposed Action and
other alternatives that can be generated from various combinations of the system
variables under consideration would have resource requirements that are generally
greater than that of Alternative 1 and less than Alternative 2. Alternative 3 would have
the largest amount of surface disturbance in the deployment area, with all 200 launch
facilities requiring modification. Further review of the existing and projected military
threat, operations requirements, and environmental considerations has resulted in the Air
Force identifying Alternative I as the preferred alternative.

1.3.4.2 Siting Options

Siting options provide alternative locations where various Small ICBM facilities can be
located. Siting options for two types of facilities are analyzed in this EIS: launch
facility locations and the military family hnusing locations.
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Launch Facility Locations. All 200 launch facilities in the Malmstrom AFB Minuteman
Wing are considered to be viable siting candidates for the Small ICBM program. For the
Proposed Action and Alternative 1, a total of 100 launch facilities would be modified to
accommodate HML enclosures. For Alternative 2, a total of 125 launch facilities would
be modified, and for Alternative 3, all 200 launch facilities would be modified to
accommodate HML enclosures. The proposed set of launch facilities for each alternative
was determined through consideration of operational effectiveness, cost of upgrade, cost
of access, security, environmental consequences including impacts on sensitive
vegetation and species as well as inhabited facilities, and cost of operations and
maintenance. These sets of launch facilities for the Proposed Action and the three
alternatives are shown in Figures 1.3.4-1, 1.3.4-2, 1.3.4-3, and 1.3.4-4, respectively.

Housing Locations. For the Small ICBM program, the Air Force is committed to using
locally available housing and new private-sector development to the greatest extent
possible. If the private sector is not able to provide adequate housing for all military
personnel, the Air Force would provide the required housing either offbase, through the
use of federal programs which may encourage private entrepreneurs to construct
additional housing in the Great Falls community, or onbase, through the Military
Construction Program (MCP).

Although a combination of these approaches for the provision of housing will most likely
be used at the time of program construction, two housing options were evaluated to
demonstrate the full range of potential impacts. The onbase housing option assumes full
funding of military family housing through the MCP. This housing would be built on
newly acquired land adjacent to Malmstrom AFB, and would tend to concentrate Air
Force families in this area. The offbase housing option would depend on the private
sector, both with and without federal subsidies, to provide necessary program housing.
New developments would be located in many neighborhoods in the Great Falls area and
would disperse Air Force families throughout the community.

These housing options would have an influence on the socioeconomic and other
consequences of the program. Therefore, the consequences of both housing options were
evaluated for the Proposed Action as well as all other alternatives. For the onbase
housing option, the Proposed Action and Alternative 3 include a provision for
approximately 1,750 additional military family housing units to be constructed in an
expanded area of Malmstrom AFB. These units would require the purchase of approxi-
mately 330 acres of land next to the existing family housing on the northwest corner of
the base. For Alternatives 1 and 2, the number of housing units to be provided onbase
would be 1,230 and 2,000 units, respectively, with proportional changes in land
requirements. For the offbase housing option for all alternatives, these units would be
constructed privately on developable residential land in the Great Falls urban area.

1.3.5 Proposed Action

The total number of HMLs to be deployed would depend on a number of factors including
progress reached on international arms control agreements. The major facilities required
for system operation and support of the initial 200 HMLs would be located at
Malmstrom AFB, the main operating base, and its associated existing Minuteman launch
facilities. For the Proposed Action, two HMLs would be located in earth-covered igloos
(arched enclosures, Figure 1.3.5-1) at each of 100 launch facilities. The HML drivers
would be on alert at all times at each launch facility. The total budgeted cost of the
MCP for Small ICBM deployment on and around Malmstrom AFB is approximately
$1 billion (then-year dollars).
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Malmstrom AFB is connected to the Minuteman launch facilities by a network of public
roads that are designated for use in transporting Minuteman missile components. During
peacetime operation, transportation of HMLs would be restricted to these deployment
area roads. It is estimated that, on the average, each HML would be transported to
Malmstrom AFB once each year.

Modifications would be required to portions of the deployment area road network and at
the launch facilities identified for deployment. Launch facility modifications would
include expansion outside the fence and construction of HML enclosures and crew
housing. Existing explosive safety zones, which prohibit the construction of inhabited
structures within 1,200 feet of a launch facility, would expand to 1,250 feet. Residential
or other occupied structures falling in the expanded safety zone would have to be
acquired by the Air Force, unless the requirement is waived at the owner's request.
Additional temporary restrictive easements for construction activities may be required.
Minor improvements to some launch facility access roads may also be necessary.

Proposed construction activities would be concentrated in the following areas:

"* Malmstrom AFB;

"* The launch facilities; and

a The deployment area road network.

Discussions of the proposed facility requirements in each of these areas are provided in
the following sections.

1.3.5.1 Malmstrom Air Force Base

For the Proposed Action, facilities containing approximately 3.2 million square feet
(sq ft) of new floor space would be constructed at the base to support Small ICBM opera-
tions, and existing floor space would require additions and/or modifications to provide an
additional 67,000 sq ft. Various roads, utilities, and other support construction would
also be required. In addition, approximately 150,000 sq ft of floor space will be added
between 1987 and 1989 to support the new KC-135R air refueling mission.

Throughout the siting process, a variety of locations and improvement configurations
were considered for onbase facilities. The siting of Small ICBM facilities is based on
functional relationships, land use compatibility, and environmental factors. Siting
considerations include relationships between Small ICBM, KC-135R aircraft, and Minute-
man functions; security; availability of existing facilities; on and offbase land uses; and
explosive safety criteria. After considering these factors, an optimal onbase siting plan
was developed.

Table 1.3.5-1 provides a list of Small ICBM proposed technical and personnel support
facilities. The proposed locations of these facilities are shown in Figure 1.3.5-2. Most of
the facilities would be built within the existing boundaries of the base. Some technical
and personnel support facilities, including new base housing, would be constructed on
newly acquired land on the north side of the base while expansion on the east side would
be used for the HML vehicle operations training area. The proposed general locations for
the facilities in the expanded area of the base are illustrated in Figure 1.3.5-2.
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Table 1.3.5-1

Proposed Small I2BM Facilities at Malmstrom AFB, Montana

Map Location Completion

(see Figure 1.3.5-2) Facility Size Date

TECHNICAL FACILITIES

Operation and Maintenance Facilities

1 Canisterized Booster Storage Facility 6,500 sq ft 1992
Electrical Distribution System LS 1  1991
Facility Storm Drains LS 1991

2 Fuel Storage 4,500 bbl2  1992
Gas Distribution System LS 1991

3 Integrated Maintenance Complex 145,000 sq ft 1991
4 Integrated Support Complex 110,000 sq ft 1991
5 Maintenance Training Facility 65,000 sq ft 1991
6 Open Storage 75,600 sq ft 1992
7 Operational Support Center 73,000 sq ft 1991

Roads 2.5 mi 1991
Sanitation System LS 1991

8 HML Vehicle Operations Training Area 350 acres 1992
Water Supply System LS 1991

Weapons Storage Area Facilities

Area Lighting 30 each 1991
9 Assembly, Surveillance, and Inspection 18,000 sq ft 1991

Electrical Distribution System LS 1991
10 Entry Control 1,000 sq ft 1992

Gas Distribution System LS 1991
11 HML Checkout Pad (2) 7,400 sq ft 1992
12 Munitions Supply/Inert Storage 6,100 sq ft 1992
13 Propulsion Equipment Module Assembly 1,100 sq ft 1992

Roads 1 mi 1991
14 Reentry Vehicle/Shroud Reentry Vehicle 2,500 sq ft 1992

Payload Module Assembly Storage Facility
Sanitation System LS 1991
Security Fencing 9,600 ft 1991
Security Lighting 24 each 1991

15 Security Response Master Surveillance 4,000 sq ft 1992
Facility

16 Standby Power Facility 1,000 sq ft 1991
17 Storage Magazine 1,200 sq ft 1992
18 Vehicle & Canister Integration 84,000 sq ft 1992

(3 bldgs.)
Water Supply System LS 1991
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Table 1.3.5-1 Continued, Page 2 of 3

Map Location Completion
(see Figure 1.3.5-2) Facility Size Date

PERSONNEL SUPPORT FACILITIES

19 Airmen Dorm 199,092 sq ft 1992-1995
20 Arts & Crafts Center (Addition/Alteration) 2,000 sq ft 1995
21 Auto Hobby Shop (Addition/Alteration) 3,500 sq ft 1995
22 Base Cold Storage (Addition/Alteration) 9,000 sq ft 1993
23 Base Civil Engineer Administration 3,100 sq ft 1992

(Addition/Alteration)
24 Bowling Center 6,600 sq ft 1994
25 Clothing Sales Store (Addition/Alteration) 2,100 sq ft 1993
26 Chapel (Addition/Alteration) 8,000 sq ft 1993
27 Child Development Center 5,000 sq ft 1993

(Addition/Alteration)
28 Consolidated Administration Facility 40,000 sq ft 1992

Electrical Distribution System LS 1991-1992
29 Education Center (Addition/Alteration) 4,300 sq ft
30 Exchange Branch 7,000 sq ft 1995
31 Family Housing (1,746 Units at 1,920,600 sq ft 1992-1995

1,100 sq ft)
32 Fire Station 3,200 sq ft 1993

Gas Distribution System LS 1991-1992
33 Gate House 150 sq ft 1992
34 Gym Complex (Addition/Alteration) LS 1994
35 Heat Plant/Distribution LS 199 1-1992

(Addition/Alteration)
36 Housing Supply/Storage 4,800 sq ft 1992
37 Information Processing Center/TCC 10,000 sq ft 1993

(Addition/Alteration)
38 Morale, Welfare, and Recreation 13,000 sq ft 1995

Supply Component
39 Open Mess, Noncommissioned Officer 24,000 sq ft 1992

(Addition/Alteration)
40 Open Mess, Officer 9,000 sq ft 1992

(Addit ion/Alterat ion)
41 Open Storage, Freight/Traffic 6,500 sq ft 1991
42 Open Storage, Base Supply 15,000 sq ft 1991
43 Personnel Support Facility 36,000 sq ft 1992
44 Petroleum, Oil, and Lubrication 2,750 sq ft 1993

Operations
45 Recreation Center (Alteration) 11,000 sq ft 1993
46 Recreation Library (Addition/Alteration) 2,000 sq ft 1995

Roads/Streets 13 mi 1991-1992
Sanitation System LS 1991-1992

47 Small Arms Range LS 1992
48A Security Police Consolidated 50,000 sq ft 1991

Group Facility
48B Security Armory (Part of 48A) 1991

49 Security Police Kennel/Training 2,280 sq ft 1992
Building

50 Store, Commissary 30,000 sq ft 1992
Storm Drain System LS 1991-1992
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Table 1.3.5-1 Continued, Page 3 of 3

Map Location Completion
(see Figure 1.3.5-2) Facility Size Date

PERSONNEL SUPPORT FACILITIES

51 Traffic Management Facility 20,000 sq ft 1991
52 Unaccompanied Officers' Quarters 12,000 sq ft 1995
53 Visiting Airmen Quarters 10,000 sq ft 1993
54 Vehicle Heated Storage 20,000 sq ft 1992
55 Vehicle Maintenance Shop 36,555 sq ft 1992
56 Vehicle Operations Parking Shed 24,200 sq ft 1992
57 Vehicle Refueling Station (Military) LS 1994

(Addition/Alteration)
Water Distribution System LS 1991-1992

58 Warehouse Forms and Publication, Base 3,000 sq ft 1993
59 Warehouse Supply and Equipment, Base 45,000 sq ft 1992
60 Youth Center 18,000 sq ft 1993

Notes: 1LS = A lump-sum value given where square footage is not applicable to the
facility being planned.

2 bbl = barrel.
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The majority of the technical facilities would be constructed between 1990 and 1992 on
the southeast side of the Malmstrom AFB runway, within or adjacent to the existing
Minuteman Weapons Storage Area (WSA). The WSA would be expanded to accommodate
Small ICBM weapon assembly and storage facilities. The HML vehicle operations
training area would be constructed outside of the WSA and outside of the explosive
safety zones generated by the expanded WSA. Technical facilities located on the west
side of the runway would not require HML access.

The HML vehicle operations training area would occupy about 350 acres on the southeast
side of Malmstrom AFB and would require an expansion of the base near the WSA. The
HML vehicle operations training area would consist of training roads, HML maneuver
areas, classrooms, and enclosures for the HML training vehicles. The major elements of
the training facility include a driver training track, off-road maneuver areas consisting
of varied slope transitions and terrain obstacles, simulated launch facility/launch control
facility access roads and HML enclosures, and realistic operational dash roads. Buildings
constructed within the training area would contain classrooms, training administration
space, and HML trainer vehicle garages.

Most of the personnel support facilities would be sited on the northwest side of the
airfield and would be integrated within the existing support complex. If military family
housing is provided onbase, approximately 1,750 units would be built and would require
additional iand next to and north of the existing Capehart family housing area.
Construction of personnel support facilities planned for the base would start in 1991 and
would be completed by 1995. Some facility requirements would be satisfied by adding to
or altering existing facilities while other requirements would be met by the construction
of new facilities.

Infrastructure improvements for technical and personnel support facilities would begin
in 1990 and would be completed by 1994. Upgrades and extensions to utility distribution
systems would involve electrical, natural gas, water, sewage, and high temperature hot
water. The base coal-fired central heat plant would receive an additional boiler in 1992.

Base road improvements include widening Goddard Avenue from the main gate to the
perimeter road near the central heat plant, modifying connections from the personnel
support area to the perimeter road leading to the WSA, and improving the roads on the
east side of the base from the WSA to their connection with U.S. 87/89 east of Great
Falls. Local streets connecting Great Falls with the main gate on Goddard Avenue may
require improvements, and the county road leading to the industrial north gate may
require relocation to make room for the additional military family housing.

1.3.5.2 Minuteman Launch Facilities

Small ICBM construction activities at existing Minuteman launch facilities in Montana
would begin in the spring of 1991 when nine launch facilities are scheduled for site
improvements. Initial construction at each launch facility would involve cut-and-fill
operations to prepare the launch facilities for the addition of two earth-covered igloos
and a crew support facility. In addition, some launch facility access roads would be
widened to provide for HML movements. Improvements would also be made to the site
and to the commercial electrical power distribution system from the utility connection
point to the new facilities. Security teams would be present during launch facility
modifications. The schedule for launch facility modifications is provided in
Table 1.3.5-2.
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Table 1.3.5-2

Schedule of Launch Facility Modifications
in Montana for the Proposed Action

No. of Launch Facilities

Under Total
Year Started Completed Construction Completed

1990
1991 9 0 9
1992 16 9 25 9
1993 25 16 41 25
1994 30 25 55 50
1995 20 30 50 80
1996 20 20 100
1997

Two earth-covered igloos would be constructed near the existing Minuteman launch
facility (Figure 1.3.5-1). A concrete masonry unit crew quarters including air
conditioning, water, and sanitation facilities would be constructed near the earth-
covered igloos. Each launch facility would be enlarged and the existing security fence
would be relocated and extended to enclose this area. Launch facility expansion would
vary with location, typically ranging from 0.1 to 1.6 acres. A total of approximately
115 acres of land would be acquired in fee simple to accommodate the igloos at all
100 sites (Table 1.3.5-3).

Existing explosive safety zones that prohibit inhabited structures within 1,200 feet of
Minuteman silos would be expanded to a distance of 1,250 feet from the igloos. This
would require an average of 34 acres per launch facility or a total of 3,400 additional
acres in restrictive easements.

1.3.5.3 Deployment Area Roads

Public road improvements within the deployment area to support Small ICBM traffic
would be limited to the T/E routes. Prior to construction, a formal process involving the
Federal Highway Administration, state and local transportation agencies, Military
Traffic Management Command, and the Air Force would determine specific road
improvements, locations, and resources. In the interim, estimates have been made
regarding anticipated changes required to accommodate the Small ICBM mission. Some
intersections along the routes may require widening and some cattle guards and culverts
may be replaced. Road improvements are scheduled to begin in the spring of 1990 along
the roads leading to the first launch facilities that would receive HMls. Public road
improvement activities would increase in 1991, peak in 1993, and be complete by the fall
of 1994.

There are 315 bridges throughout the T/E route network. Of these bridges, as many as
124 may require modification or replacement to support the HML. Bridge work would
begin in the spring of 1990 on those bridges leading to the first launch facilities
scheduled for modification. Bridge replacement activities would increase in 1991
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Table 1.3.5-3

Small ICBM Additional Fee Simple Land and
Restrictive Easement Requirements

Additional Fee Additional Restrictive
Simple Requirements Easement Requirements

(acres) (acres)

Proposed Action 115 3,400
(100 Launch Facilities)

Alternative 1 80 13,400
(100 Launch Facilities)

Alte-native 2 145 4,200
(125 Launch Facilities)

Alternative 3 95 9,400
(200 Launch Facilities)

and 1992, and peak in 1993. Construction work on bridges would be completed by the fall
of 1994. In addition to bridge improvements, a number of culverts throughout the T/E
route network may be reinforced or replaced.

Individual bridge replacement may require interruptions to daily traffic. These int#.rrup-
tions would be minimized through the use of detours or by alternating direction of traffic
via a single, open lane. Alternate routes would be used where available. In some
instances, temporary detour roads with temporary bridges would be built near the bridge
construction site to accommodate daily traffic during bridge replacement. Road and
bridge construction would require some temporary disturbances along the public right-of-
way. Temporary disturbance areas averaging 0.5 acre would be required for the storage
of construction equipment and material stockpiles. These areas may also include small
onsite construction offices. Minor operational equipment maintenance would be
accomplished on these sites. Used engine oils, equipment hydraulic fluids, and other
maintenance debris generated at these sites would be contained and transported to
approved disposal locations.

Electrical power upgrade may be required for high-voltage lines and distribution lines
throughout the Minuteman deployment area. In addition, transformers and substations
may be added throughout the electrical distribution system.

1.3.6 Alternative 1

1.3.6.1 Malmstrom Air Force Base

The reduction of the number of operations-phase personnel needed for the Proposed
Action would result in reduced housing requirements. Specific information on housing is
described in Section 1.3.4.2. All other facility requirements on the base remain generally
the same as those for the Proposed Action.
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1.3.6.2 Minuteman Launch Facilities

The same number of launch facilities (100) used for the Proposed Action would be used
for Alternative 1. However, pre-engineered buildings would be erected to house the
HMLs rather than the earth-covered igloos (Section 1.3.5, Figure 1.3.5-1). A total of
approximately 80 acres of land would be acquired in fee simple in order to accommodate
the pre-engineered buildings at 100 launch facilities. Use of these buildings would
require expansion of the explosive safety zone to 1,795 feet from the enclosure, resulting
in the acquisition of 134 acres per launch facility (a total of 13,400 acres for all 100
launch facilities) for additional restrictive easements.

1.3.6.3 Deployment Area Roads

The T/E route network upgrade requirements are similar to those for the Proposed
Action.

1.3.7 Alternative 2

1.3.7.1 Malmstrom Air Force Base

The increase in the number of operations-phase personnel compared to the Proposed
Action would raise the housing requirements. Specific information on housing is
described in Section 1.3.4.2. All other facility requirements on the base remain generally
the same as the Proposed Action.

1.3.7.2 Minuteman Launch Facilities

Twenty-five additional launch facilities would be used for Alternative 2, for a total of
125 launch facilities. The same type of HML enclosure (Section 1.3.5, Figure 1.3.5-1)
would be used as in the Proposed Action. A total of approximately 145 acres of land
would be acquired in fee simple in order to accommodate the igloos at all 125 sites.
Explosive safety zones would be expanded to a distance of 1,250 feet from the igloos.
This would require an average of 34 acres per launch facility or a total of
4,200 additional acres in restrictive easements.

1.3.7.3 Deployment Area Roads

The T/E route network upgrade requirements are similar to those for the Proposed
Action.

1.3.8 Alternative 3

1.3.8.1 Malmstrom Air Force Base

No changes from the Proposed Action are expected as a result of implementing
Alternative 3.

1.3.8.2 Minuteman Launch Facilities

For Alternative 3, each of the 200 Minuteman launch facilities may be used to
accommodate one pre-engineered building. The amount of land to be acquired in fee
simple would total approximately 95 acres for all 200 launch facilities. The explosive
safety zone would be expanded to 1,425 feet from the enclosure instead of 1,250 feet as
in the Proposed Action. This would require an average of 47 acres per launch facility or
a total of 9,400 additional acres in restrictive easements.
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1.3.8.3 Deployment Area Roads

Although all 200 launch facilities would be used, the TIE route network upgrade
requirements would be generally the same as for the Proposed Action.

1.3.9 No Action Alternative

For the No Action Alternative, the Small ICBM would not be deployed at Malmstrom
AFB. The Air Force would maintain the existing Minuteman ICBMs and the new KC-135R
air refueling mission at the base. The scope of such activities would not cause changes in
currently projected future conditions in the area under consideration for basing the Small
ICBM. The environmental consequences of the No Action Alternative are discussed in
Chapter 4.0 (Environmental Consequences) and summarized in Chapter 2.0 (Comparison
of the Proposed Action and Alternatives).

1.3.10 Preferred Alternative

Taking into consideration the existing and projected military threat, operations
requirements, and environmental consequences, the Air Force has determined that
Alternative 1 is the preferred alternative.

1.4 Other Future Air Force Programs at Malmstrom Air Force Base

An air refueling wing, consisting of 16 four-engine KC-135R aircraft, will be deployed at
Malmstrom AFB prior to Small ICBM deployment. in addition, Malmstrom AFB is a
candidate garrison location for the Peacekeeper in Rail Garrison basing mode. (A
garrison is a permanent secure military facility where railroad trains carrying
Peacekeeper missiles would be housed during peacetime operation.)

1.4.1 The KC-135R Air Refueling Mission

The Air Force will deploy a KC-135R air refueling wing with its operational,
maintenance, and associated support organizations at Malmstrom AFB in the last quarter
of 1988. Sixteen KC-135R aircraft will be located on existing aircraft parking space and
will use renovated and newly constructed aircraft operation and maintenance facilities at
Malmstrom AFB. Facility renovation and modification work on these flightline facilities
and the former Directional Control Center will be required. To support the proposed
KC-135R air refueling mission, a new aircraft corrosion control maintenance hanger,
consolidated aircraft maintenance shops, and heated vehicle storage facilities will also
be required (Section 1.3.5.1, Figure 1.3.5-2). Additions to the existing base fire station
and vehicle maintenance shops will be required to accommodate the new, larger flight-
line crash/firefighting equipment and the additional assigned vehicles required to support
the KC-135R air refueling mission. Building alterations and renovation work are required
in six existing flightline facilities to support operational and maintenance activities of
the KC-135R air refueling mission. The aircraft hydrant refueling system and associated
bulk petroleum product storage will be upgraded to satisfy the KC-135R aircraft
operational requirements.

An environmental assessment of the KC-135R air refueling program at Malmstrom AFB
was prepared and published by the Air Force; therefore, no further consideration of these
environmental impacts is provided. However, the facilities and manpower requirements
were considered in the evaluation of future baseline conditions for the Small ICBM at
Malmstrom AFB. For example, the housing analysis includes a consideration of how
much of the currently available housing in Great Falls could be used by personnel
associated with KC-135R deployment.
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1.4.2 Peacekeeper in Rail Garrison

Malmstrom AFB is 1 of 11 Air Force bases being considered as a deployment location for
the Peacekeeper in Rail Garrison basing mode. If Malmstrom AFB is selected as a rail
garrison location, four train enclosures would be constructed within a fenced area
occupying 125 acres in the southeast portion of the base (Figure 1.4.2-1). Personnel sup-
port facilities and other technical facilities would occupy about 285,000 sq ft of floor-
space elsewhere on the base. Under normal peacetime conditions, the Peacekeeper
missiles would be maintained in a continuous strategic alert status within the garrison
enclosures. On strategic warning, the missiles could be dispersed over the existing
nationwide commercial rail network. Approximately 320 military and civilian personnel
would be required to support the garrison at Malmstrom AFB. The budgeted cost for
constructicn of the Peacekeeper in Rail Garrison program at Malmstrom AFB is
estimated at $124 million.

A separate EIS will be prepared for the entire Peacekeeper in Rail Garrison program at a
later date. For the purposes of the present analysis, the cumulative environmental
consequences of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB are discussed in Chapter 4.0 (Environmental Consequences). For
example, after housing requirements for the Small ICBM program are analyzed, the
added effect of Peacekeeper in Rail Garrison personnel was evaluated.

1.5 Deplpyment Activities and Requirements

This section describes the following deployment activities and requirements: program
schedule, facility construction, assembly and checkout, and program resource
requirements.

1.5.1 Prograam Schedule

The Small ICBM program would require approximately 6 years of construction activities
in the deployment area, followed by 20 or more years of operations. Key elements of the
program schedule for the Proposed Action are identified in Table 1.5.1-1. Alternative I
would have a schedule similar to the Proposed Action. The schedule for Alternative 2
would also be similar, but the completion dates for some activities would be later.

A detailed phasing schedule for launch facility modifications and road improvements will
be developed as part of the deployment effort as the program progresses. For the
purposes of environmental analysis, it was assumed that road and launch facility
construction closest to the base would be accomplished first. Construction activities
would then move to missile flights in the northwest portion of the deployment area and
finally to the flights in the southeast portion.

1.5.2 Facility- Construction

Small ICBM system facilities would be specified by the Air Force and designed and con-
structed by the U.S. Army Corps of Engineers (COE). Some facilities essential for initial
deployment would have spec~ial requirements and their construction must begin early.
This effort would occur at Malmstrom AFB and the associated deployment area. Early
efforts at the base and in the deployment area may also include construction of access
roads and utilities where these are nonexistent or inadequate. Personnel support
facilities at the base would be phased to provide accommodations for operations
personnel. Offbase construction efforts would consist of modification of launch facilities
including commercial power upgrade to accommodate HMils, and roadway improvements
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Table 1.5.1-1

Schedule of Small ICBM Activities in Montana
for the Proposed Action

Schedule
Activity Begin End

Technical Facility Construction at Spring 1990 Fall 1992
Malmstrom AFB

Personnel Support Facility Construction Spring 1990 Fall 1995
at Malmstrom AFB

Launch Facility Modifications Spring 1991 Fall 1996

Road and Bridge Improvements Spring 1990 Fall 1994

First 10 Missiles Operational Summer 1992 Late 1992
(Initial Operational Capability)

Final 10 Missiles Operational Early 1997 Spring 1997

necessary for base-to-launch facility HML movements. These activities would involve a
small number of launch facilities at any one time and would require a stable level of
effort until the system is fully deployed. Estimates of heavy construction traffic and
fuel use for construction activities is provided in Table 1.5.2-1. Table 1.5.2-2 provides
operations-related fuel use estimates.

1.5.3 Assembly and Checkout

Assembly and checkout is managed by the Air Force and conducted with contractor sup-
port. The process begins with receipt of hardware items which are inspected and then
assembled or installed as appropriate. Completed items are then integrated into the
system and further checked for proper performance. After final acceptance tests,
operationally ready missiles are turned over to SAC.

Assembly and checkout at each launch facility would be supported from Malmstrom
AFB. Materials and personnel would be transported to and from the launch facility with
commercially available transport vehicles. Personnel, maintenance, retrieval, and
security vehicles would be used to support the initial HML demonstration (to verify that
vehicles meet design and performance specifications) and delivery of the missile
system. Demonstration and delivery would be performed in 1992 for the first five HMLs.

1.5.4 Program Resource Requirements

Small ICBM construction and operations would cause environmental impacts which would
include disturbance of the earth's surface, consumption of materials such as water and
aggregate, and inmigration of workers. This section identifies the estimated program
requirements used in this environmental analysis.
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Table 1.5.2-1

Heavy Construction Traffic and Fuel Use for the Small ICBM Program
Proposed Action and Alternatives

1990 1991 1992 1993 1994 1995

Proposed Action
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --
Construction Equipment per Day 175 141 112 104 48 --

Fuel Consumption (gal/day) 1,418 1,322 908 861 464 --

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment per Day 197 246 273 214 108 19
Fuel Consumption (gal/day) 2,327 2,779 2,657 2,258 1,253 216

Alternative 1
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --
Construction Equipment per Day 175 141 112 104 48 --

Fuel Consumption (gal/day) 1,418 1,322 908 861 464 --

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment per Day 104 154 211 168 78 16
Fuel Consumption (gal/day) 1,673 2,143 2,227 1,937 1,045 196

Alternative 2
Malmstrom AFB

Haul Trucks 32 72 24 32 32 --
Construction Equipment per Day 176 152 128 121 55 --
Fuel Consumption (gal/day) 1,417 1,419 1,038 998 526 --

Deployment Area
Haul Trucks 192 208 152 160 104 16
Construction Equipment per Day 147 234 307 285 171 44
Fuel Consumption (gal/day) 1,983 2,688 2,909 2,777 1,705 405

Alternative 3
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --
Construction Equipment per Day 175 141 112 104 48 --

Fuel Consumption (gal/day) 1,418 1,322 908 861 464 --

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment per Day 197 246 273 214 108 19
Fuel Consumption (gal/day) 4,420 5,280 5,048 4,290 2,380 410
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Annual direct employment estimates for the Proposed Action and Alternatives 1, 2, and 3
are presented in Table 1.5.4-1. Activities shown include construction, assembly and
checkout, site activation, and operations. Construction workers would be civilian,
whereas operations workers would be military. Assembly and checkout workers would be
mostly civiliaii, whereas the Site Activation Task Force would be primarily military. The
employment estimates are based on Army COE and Air Force experience on similar
programs. Total projected population growth in the deployment area resulting from
direct employment is presented in Chapter 4.0 (Environmental Consequences).

Road, bridge, and launch facility modifications would require water and coarse and fine
aggregate from sources within the deployment area. Water and aggregate would also be
required for onbase construction. Water would be required for construction, compaction,
concrete, dust control, and revegetation. Aggregate pit locations would be selected from
known aggregate sources within a reasonable haul distance of each construction site.
Water sources would be identified by construction contractors and haul distances would
be minimized. Known aggregate and surface and subsurface water sources are identified
in Chapter 3.0 (Affected Environment). Construction resources for facilities at
Malmstrom AFB and in the deployment area are summarized in Table 1.5.4-2.

Approximate areas of disturbance during construction are identified in Table 1.5.4-3 for
Malmstrom AFB, the launch facilities, and the deployment area roads for the Proposed
Action. The area disturbed by Alternative 1 would be slightly less than the Proposed
Action; the areas disturbed by Alternatives 2 and 3 would be slightly greater than the
Proposed Action. Surfaces that would be covered by impervious materials or kept in a
cleared condition to accommodate buildings, parking lots, roads, training areas, and
security zones are considered permanently disturbed. Surfaces disturbed during
construction, but later regraded or revegetated, or those able to return to a natural state
during the operations phase of the program, are considered to be temporarily disturbed.
In the calculation of surface area disturbance, it was assumed that launch facility
expansions would require approximately 3 acres of temporary disturbance for two-HML
deployment (Proposed Action and Alternatives 1 and 2), and 2 acres of temporary
disturbance for one-HML deployment (Alternative 3). It was also assumed that improve-
ments would be made to some road segments within the T/E route network. For this
analysis, these road improvements were considered to involve up to 3 feet of permanent
disturbance and 20 feet of temporary disturbance along one side of the road or the other.

The two housing options under consideration would affect the area of disturbance. The
onbase housing option would permanently disturb 330 acres at Malmstrom AFB. If the
offbase housing option is selected, this disturbance at Malmstrom AFB would be avoided
but additional disturbance would occur in the Great Falls community.

The Air Force continues to refine its plans for deploying the Small ICBM at Malmstrom
AFB. Minor changes may be made in the list of facilities needed, the type and timing of
construction, and operating procedures. In addition, seasonal variations in weather,
start-up and phase-down activities of individual contractors, and changes in authorized
funding levels could cause implementation of the program to deviate from current Air
Force plans. Such changes could influence the magnitude and composition of the
resource requirements and disturbed areas shown in Tables 1.5.4-1 through 1.5.4-3.
However, these changes are not expected to be lai re enough to affect the conclusions
reached in this EIS regarding the level and significance of environmental impacts.

1-33



C -3

000 M~ 000 000 M~ =g0 02
n - 2

M =M efr-) -CD dCD0 0L-~ 0

C-3 ic c;

0DC00C0; 00 00 m CD 000 3 L,- 000 00 ý

-- 003 k"C4 oc

2 0

C13 3 a)00 000t 10000 00 =0DC : r Dc m000- n t

0n -4 a) 2 -4 CC4- m "

i--

m 000 0M C00 00 0000 00 =000 0

C 0) CD to 0) 0ý D0 mC- l l 2c)a -ru -- =c m r-0e

to Cf im]- to~C0 c-I - '0 rC

00 ~ m9M ew 4-r t-u m t-;2 m ! 0 m - M o!ý

E W 0) t l n r pi~= to Ic- tn to-u UD - 0o k to t0-0 Ln t 1

.0 . -r C-C)L -T q

-) 000 C-3 000 C4 000 0o C 00 ~ m

(00 C4~ C4 C4

I0'

S 00 E~ 00 E~ 000 E 000 E0

C) 0 4

lic a I-
Ei r- 0- E-0c

r- CO

co 'A ZEc Sc
~~oo W1Io Cd I. k E0 ýw0,0-

w 1-34



Lfn 0 ")) Ln 1 LO~ u)0 0 U13 Lfn uli Ut) Lfl Lfj 'i Ln = tt 0 LA Lfn 00 Lfn i

0 . tf - C'4 CO .-- tO M~ -4 U113 -- m 0) m 0). 0O t- 00 t- to m~ m

0 C40) C" ts cl; 0 ; 1;ql;eq C0; ) l 0; C.;
E- eq 4 -4 -44

U,)0) o l 00C 4

~ 0 V'- ,-1C m - ceq q

E 4

0

04a)C~ C ) C eq 4 14 D rL f) -tC 00 mt-00 rot- Id M 0)7M O C 0
M0l q~ 0) llý- . t4- co Ln CD C4 ell00~ 00C=m-4t (0m0 eqt cý -4 t-

ul mC4C1 -) LO Mf0 0)0 r- oo a)t~ CO14 t- CIDfm

0

eq cq m ~ 0)140 -4cLqe m V;

cz a) ul m~ (=LOa t D =(Mt-t e400C4 o "t-c ( 0
m - n0 -4CD C 00 a) m- CV M n-4 mO -4 UMt " w- 0-4J=t L O

0-40l,00eq0) -4

-4~C 0)00C~-4 -v-4~ 0)qc~)4~eq'20

0)0 Enc~ IDe2)~ee CCe: 0C E

C. a aa a aZ ana 25

-44 " c -'

.65 C4 0C ~ bl) bo 9:-
0 ci )o at V 0 C0

, £4- o 0 0OCO

E 4-:' 'a o UC .A -C4

0) 0 4 to 00 o >'0 coC
C o w oU 0 CJ~ 4- (D~

C5 0 4

0 Oa1000



7ý ll)Ln n m U'ý L")Ln Ul Ln LMLn U- Ll w) U -> Lo-) Lt:ý 1= Ln 0- U-.%

m -t D-I tm t -r 00c C

-* Au , t- -IC -' A o C I - C
-4CI

-ot- m -mc ~om14t-mt CO c- L 0 t- MC 40

m ~ CD - to LM CIA m c -

m~O toC n -m mt-toC oC c- U-3 -0 I'D cn CI -,t 4n *,:

CACA o It- CA CI C'A CAt

4-. Aý 'l A c VI Am ý' o mto0 Ae -
0. : :40 1 ,L o0 AC l. A = -- = Ir0 %

C)c-t I)m m C . o AIrC l 0 1-#, nt

cn ~ ~ ~ oo. It tc- .-lI 1 0- CI-
0  

Cfc-D0 toT0rUý -

00

(= r. 0 0

C)o CD ca .O - 2 -- r

.0 ct .0 E () D c
-= (= C-~t0 V CD QL aTq CA CD~ en = C

c: (== (=)1-36



Table 1.5.4-3

Approximate Areas Disturbed by
Small ICBM Facility Construction in Montana

(acres)

Alternative Temporary Permanent Total

Proposed Action
Malmstrom AFB 321 839 1,160
Launch Facilities 140 160 300
Deployment Area Roads 880 228 1,108

TOTAL: 1,341 1,227 2,568

Alternative I
Malmstrom AFB 271 789 1,060
Launch Facilities 140 160 300
Deployment Area Roads 880 228 1,108

TOTAL: 1,291 1,177 2,468

Alternative 2
Malmstrom AFB 348 878 1,226
Launch Facilities 175 200 375
Deployment Area Roads 880 228 1,108

TOTAL: 1,403 1,306 2,709

Alternative 3
Malmstrom AFB 321 839 1,160
Launch Facilities 200 200 400
Deployment Area Roads 880 228 1,108

TOTAL: 1,401 1,267 2,668

1.6 Decommissioning

It is difficult to predict how the Small ICBM system would be decommissioned. The
relevant laws and procedures are likely to change substantially in the 20 or more years
the system would be in use. Moreover, techniques for handling the disposal of obsolete
missile fuel and the reclamation or disposal of the nuclear material contained in the
warheads may well change during the period the Small ICBM is actively deployed.
Consequently, the Air Force has focused this EIS on the issues realistically susceptible to
analysis at this level of environmental review. When the decision is made to
decommission the Small ICBM system, the Air Force will analyze the environmental
consequences associated with that decision and, at that time, invite appropriate public
participation in the analysis process. At a minimum, the Air Force would follow all
relevant laws at the time of decommissioning. The practice in the recently completed
Titan decommissioning program was to remove the missiles from the silos and place them
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in storage for use as space boosters. It is possible that the same would be done for the
Small ICBM. If they are not used in this manner, the missile fuel may be burned off or
otherwise disposed. The warheads may be removed and reused or returned to the
Department of Energy for reclamation. The details of this process are presently
classified.

Facilities on the missile sites would be dismantled and the ground regraded and
replanted. If the Minuteman silo is also removed at the same time, the headworks would
be dismantled and the silo filled in with earth and replanted. The fence and other
equipment would be removed. Under current procedures, the site is declared excess
property and is released to the General Services Administration for sale. Legislation
currently pending in Congress and supported by the Air Force would provide for the Air
Force to return the site to the surrounding landowner if the highest and best use of the
property is agricultural. The restrictive easement around the site is extinguished after
1 year of disuse in accordance with the terms of the easement agreement, thereby
releasing the encumbrance on the property. None of these actions is likely to have any
significant environmental impact, so far as can be foreseen today. Other disposal
alternatives may be developed in the future, but presently, none are foreseen.

1.7 Public Scoping and Hearing Processes

The CEQ regulations for implementation cf NEPA rcquirc an eoaly and open process for
determining the scope of issues related to the Proposed Action. Further, the DEIS must
be circulated for review and comment by the public and appropriate federal, state, and
local agencies.

1.7.1 Scoping

In accordance with the CEQ regulations, public scoping meetings were conducted in
Great Falls, Lewistown, Conrad, and Helena, Montana in March and April of 1987. A
wide range of issues relating to the physical and social environment and safety concerns
were identified through the scoping process. For purposes of analysis, these issues were
grouped into 12 resource categories which are discussed in Chapter 4.0 (Environmental
Consequences). Safety issues were considered important enough that a separate chapter
(Chapter 5.0, Safety Considerations) was devoted to these concerns.

At the scoping meetings, a number of requests were made for an analysis of issues that
are outside the scope of the EIS. Thes,. included effects of Small ICBM deployment on
arms control agreements, wartime effects of the system, the morality of building nuclear
weapons, and the psychological effects of the system on local residents. After careful
consideration it was determined that it is not the purpose of this EIS to discuss morality,
military tactics, or general societal issues. Congress, in Section 209(c)(4) of the 1986
DOD Authorization Act, directed the Air Force to analyze the environmental effects of
"deployment and peacetime operation." Therefore, issues beyond the direction of the
Congress are not analyzed in this EIS.

1.7.2 Public Hearings and Comments

A DEIS was published and distributed for public review in late June 1987. Public hearings
on the DEIS were conducted during the period 20 to 25 July 1987 at Lewistown,
Harlowton, Great Falls, Conrad, Augusta, and Helena, Montana. In addition, the federal,
state, and local agencies as well as individuals and organizations were invited to submit
their written comments to the Air Force by 21 August 1987. All comments received by
the first week of September were analyzed for incorporation in this document. Many
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issues addressed during the public comment period led to further analysis, reanalysis, or
verification of data. Such comments have been responded to by modifying the text. A
number of comments were related to issues which are outside the scope of this document
or which require individual responses. These comments and their responses as well as
those which are responded to in the text appear in Chapter 6.0 (Public Comments) of this
document.

A complete list of respondents and all documents received during the public comment
period are reproduced in Appendix E of the EIS, which is a separate volume. This
appendix also includes the public hearing transcripts.

1.8 Authorizing Actions/Procedures

Certain program facilities and activities would require a variety of authorizing actions;
that is, permits, approvals, and consultations. Permits for discharges to air and water
and disposal of solid and hazardous waste would be obtained in accordance with
applicable federal laws. A list of such authorizing actions and the agencies involved,
along with corresponding descriptions of the relevant facilities or activities, is presented
in Chapter 7.0, Authorizing Actions.

1.9 Mitigation Measures

Mitigation measures are undertaken to minimize the adverse environmental impacts of a
given program. For the Small ICBM program, efforts will be made to avoid environ-
mentally sensitive areas and thereby eliminate or reduce adverse program impacts. In
addition, other mitigative programs may be employed to rehabilitate or restore the
affected environment or to reduce or eliminate impacts through preservation procedures
or compensation.

Adverse environmental impacts of the Proposed Action and its alternatives will be
mitigated by commonly practiced construction methods or by standard Air Force and
Army COE procedures. To the extent practical in consideration of operational
requirements, schedule, and budget, standard construction practices that help reduce or
eliminate environmental impacts were taken into account as part of the program. These
assumed construction practices and other assumed mitigation measures are discussed for
each resource in Chapter 4.0 (Environmental Consequences) and in Appendix D. The Air
Force expects to implement these assumed mitigations. Additionally, potential
mitigation measures to further reduce impacts and the agencies involved in their
implementation can also be found in Chap'er 4.0 and Appendix D. Implementation of
these potential mitigation measures may be constrained by budget limitations and
mission requirements.
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2.0 COMPARISON OF THE PROPOSED ACTION AND ALTERNATIVES

This chapter presents a comparison of the impacts of the Proposed Action, the three
alternatives, and the No Action Alternative. The cumulative impacts of basing the Small
Intercontinental Ballistic Missile (ICBM) and the potential Peacekeeper in Rail Garrison
programs at Malmstrom Air Force Base (AFB) are also presented.

The environmental consequences of the proposed Small ICBM program at Malmstrom
AFB have been evaluated in terms of the magnitude and significance of impacts.
Magnitude is a measure of the numbers and kinds of environmental consequences of the
program as compared to existing and future baseline conditions, which include the
deployment of the new KC-135R air refueling mission. Magnitude is defined by the level
of impact (LO), which can be negligible, low, moderate, or high. Significance requires
consideration of both the context and the intensity of impacts. Context includes
consideration of whether the setting of an impact is site, local, or regional, and whether
it is of short or long duration. Intensity refers to the severity of an impact, which
includes consideration of its magnitude.

In this Environmental Impact Statement (EIS), site-level impacts are considered as those
that occur in the immediate vicinity of the program activity. Generally, site-level
impacts would result from construction- and operations-related disturbances at the base
(including the base expansions for family housing and the Hard Mobile Launcher [HML]
vehicle operations training area), at launch facilities, and along the transporter/erector
(TIE) route network. Local-level impacts are considered as those that affect an area
which extends beyond the immediate vicinity of the program activity site. Local-level
impacts would generally take place in communities where program inmigrants reside or
at locations adjacent to or nearby construction sites or operations-related activities.
Regional-level impacts are considered as those that affect a broad area, usually
countywide or larger. Regional settings generally apply to air or watersheds, utility or
transportation networks, and regional recreation facilities. Settings that affect
resources involving national interests, such as historic resources, threatened and
endangered species, and national parks, are also considered as regional. For each
resource discussed in this chapter, the setting(s) are specifically defined in relationship
to the characteristic of that resource.

The LOI and significance of short- and long-duration effects were evaluated separately.
Short-duration impacts are transitory effects of the proposed program that are generally
caused by construction activities or operations start-up. Long-duration impacts would
occur over an extended period or time, whether they begin in the construction or
operations phases. Most impacts from the operations phase are expected to be of long
duration since program operations essentially represent a steady-state condition (i.e.,
impacts result from actions that occur repeatedly over a long period of time). However,
long-duration impacts can also be caused by construction activities if a resource is
destroyed or irreparably damaged, or if the recovery rate of the resource is very slow.

A collective summary of LOI and significance was prepared for each resource element.
In preparing these assessments, the collective effects of all individual site- or local-level
impacts have been considered for the program as a whole. It is possible to identify high
impacts at some sites and have an overall regional assessment of low or moderate. For
the Proposed Action and Alternatives 1 and 2, not all launch facilities would be used;
therefore, it is possible to have an overall range of LOI that would depend on the site-
level impacts at launch facilities selected for Small ICBM deployment.

Figure 2.0-1 presents a summary of the collective LOI and significance of environmental
impacts for the Small ICBM program. Both short- and long-duration impqcts for the
Proposed Action and its alternatives arc shuvwn. Figui'e 2.&-2 provides a summary of the
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LOI and significance of site-level impacts at launch facilities for the Proposed Action
and each of the alternatives. Figure 2.0-3 presents a collective assessment of site-level
impacts along road segments and bridges, compiled by county. This figure represents the
maximum impacts for the entire T/E route network though portions of the network may
not be used by different alternatives.

If the No Action Alternative is selected, Air Force activities associated with
maintenance of the current Minuteman force and other missions would continue
indefinitely at Malmstrom AFB. These activities include the new KC-135R air refueling
mission, which will be added in 1988.

Employment and population in north-central Montana are projected to increase gradually
through the year 2000 without the Proposed Action or alternatives. Most of this growth
will be concentrated in Great Falls and Helena, with little growth or modest declines
expected in the rural counties. Unemployment rates should decrease to a regional
average of 6 percent. The military population (active-duty personnel plus dependents) of
the Great Falls area should be at about 10,500 persons, or 15.2 percent of total
community population. Some anticipatory growth, followed by decline, is likely if
individuals and businesses speculate on the likelihood that the program will be
implemented.

Throughout the deployment area, baseline population growth will lead to some increased
disturbance of cultural resources and sensitive biological habitats. Water use may
increase slightly in the region. Some increased crowding of recreational areas may
occur, and the level of service along some roads is expected to decrease.

The Proposed Action and the three alternatives were selected to represent the range of
anticipated environmental impacts that would result from the Small ICBM program at
Malmstrom AFB. Comparison of all alternatives with the Proposed Action was
performed for two options for the provision of military family housing. One option
(onbase housing) provides for the required new military family housing onbase; the other
(offbase housing) assumes that all housing would be provided by the private sector in the
Great Falls urban area.

Impacts on each resource and resource element associated with the Proposed Action and
the three alternatives are summarized and compared in the following sections.
Cumulative impacts of the proposed Small ICBM and the potential Peacekeeper in Rail
Garrison programs are also discussed. The Proposed Action and the alternatives are
described in Section 1.3 of Chapter 1.0 (Program Overview). The Peacekeeper in Rail
Garrison program is described in Section 1.4.2. The resources and their elements are
defined at the beginning of each resource section in Chapter 3.0 (Affected
Environment). Chapter 4.0 (Environmental Consequences) presents a complete discussion
of program impacts on each resource and resource element.

2.1 Socioecononmics

The socioeconomics resource includes six major elements: economic base, demographics,
housing, education, public services, and public finance. Short-duration socioeconomic
impacts would be those that are transitory, generally occurring during the construction
phase. However, most socioeconomic impacts would be of long duration and would result
from the steady build up of construction and operations personnel.
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2.1.1 Economic Base

For the Proposed Action, with both onbase and offbase housing options, short-duration
economic base impacts would be moderate due to a 30-percent increase in employment in
the construction sector of Cascade County in 1990 and 1991. These impacts would not be
significant because the availability of construction labor from other Montana counties
should provide an adequate workforce. Beginning in 1995 and continuing i'or the life of
the Small ICBM program, the unemployment rate in Cascade County is projected to
increase from 6 percent to 6.2 percent because the number of jobs created by the
program during the operations phase would be less than the number of military depen-
dents added to the labor force. Consequently, the long-duration impact would be
moderate. This impact would not be significant because the resulting rate would remain
well below historical levels. The creation of additional jobs and income in the
construction secto" would have short-duration, beneficial effects. Increases in local
spending for both prcrrarn procurement and Dersonal consumption would provide
beneficial effects throughout the life of the progrm.

The short- and long-duration impacts of all three alternatives for both housing options
would be rated the same as those of the Proposed Action, moderate and not significant.
The beneficial effects associated with increased jobs and income would also occur for
these alternatives but at slightly different levels. Although the impacts are rated the
same, Alternative 1 has a lower op- ations personnel requirement and would qotually
have less effect on the economic base than the Proposed Action. Alternative 2, with a
larger personnel requirement, would have a somewhat greater effect; the effect of
Alternative 3 would be the same as !hat of the Proposed Action.

The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs at Malmstrom AFB would slightly increase overall labor and materials
requirements. However, the cumulative short- and long-duration impacts would remain
moderate and not significant.

2.1.2 Demogjraphics

For the Proposed Action, with both housing options, measurable long-duration
demographic impacts would occur. No siiort-duration impacts were identified. Impacts
would be moderate due to the military population increase in Casc,:de Coumnty
from 10,700, which includes the KC-135R air refueling mission, to 18,210. The projected
total military population would represent approximately 23.6 percent of the Great Falls
urban area population compared to an historical peak of 20.4 percent in 1972. In
addition, new military i nmigrants wv,.Lld differ greatly in demographic characteristics
such as average age, marital st'tus, income, and length of residency from the current
population in the Great Falls area. This impact would be significant since the
differences between the local and inmigrating populations would complicate the process
of community assimilation.

For Alternative 1, with both housing options, long-duration impacts would be moderate
because of increases in the military population of Cascade County of about 50 percent.
Impacts would be significant because the difference between the local and inmigrating
populations would complicate the process of community assimilation. No short-duration
impacts were identified. For Alternative 2, with both housing options, long-duration
i-ipacts would be high in Cascade Courty because the military )opulation is projected to
increase from 10,700 to 19,810. ImpJicts would be significant because the differences
between the local and inmigrating populations would comp!icate the process of
community a:sim~'ation. Alternative 3 impacts are almost icentical to those of the
Proposed Action.
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Long-durat -n impacts of the concurrent deployment of the Small ICBM and Peacekeeper
in Rail G&,.rison programs at Malmstrom N1FB would remain moderate and significant.
No short-duration impacts wore iden:fied.

2.1.3 Housing

For housirg, all short- and long-duration impacts are identical for either the onbase o-
offbase housing option. For the Proposed Action, both adverse impacts and beneficial
effects would be experienced. Short-duration impacts would be moderate because
vacancy rates (1.4%) would approach the recent historical minimum rate (1.3%). With
this lower vacancy rate, renters and buyers in the Great Falls urban area may experience
some difficulty in finding appropriate and affordable housi, f. The long-duration impacts
would be low because decreased vacancy rates (1.5%) would exceed the historical
minimum rate (1.3%). These impacts would not be significant because no housing
shortages would be experienced in the Great Falls area. Landlor!s and other property
owners would experience both short- and long-duration, beneficial effects because of the
increased occupancy rates for temporary accommodations during the construction phase
and permanent housing units during the operations phase.

For Alternativ2 1, short-duration impacts would be moderate because vacancy rates
(1.4%) would approach the recent historical minimum (1.3%) in 1996. Short-duration
impacts for Alternative 2 would be low because vacancies would only be slightly reduced
in 1996. For Alternatives 1 and 2, lonr-duration impacts on the permanent housing
market would be low because vacancy ratc would fall slightly. These impacts would not
be significant because the local housing market would be able to mezt the housing
demand in every year. Both short- and long-duration impacts would be beneficial to
landlords and property owners since the number of vacant units would be reduced. Short-
duration, beneficial effects on temporary housing units would occur because of the
income generated through the use of otherwise vacant facilities. Alternative 3 impacts
would be the same as those of the Proposed Action.

The concur_'ent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs at Malmstrom AFB would cause a slight increase in the demand for permanent
offbase housing in Great Falls. Cumulative short-duration impacts would be low, while
long-duration impacts would be moderate because vacancy rates are projected to
approach the historical minimum rate in 1996 but settle at a more acceptable rate from
1997 thereafter. These impacts would not be significant since the program-related
demand is expected to be offset by the use of community assets and both private and Air
Force provided new housing units. Short- and long-duration, beneficial effects would
occur for landlords and other property owners because of increased occupancy rates.
Short-duration, beneficial effects would occur for the temporary housing market.

2.1.4 Education

F1r the Proposed Action, with botn housing options, long-duration impacts for the
education element would be high due to the projected increase of approximately
1,210 students in the Great Falls Public Schools (GFPS) system over the projected
baseline enrollment of 13,300 in the year 2000. No short-duration impacts were
identified. The projected pupil-to-teacher ratio would be higher than the GFPS system's
historical local standard of 23-to-i. These impacts would be significant since the
projected number of pupils per classroom would be greater than the state maximum
standard of 28-to-I. Impacts on all other school systems would be negligible.
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For Alternative 1, with both housing options, long-duration impacts would be the same as
those of the Proposed Action, high and significant, though increases in school enrollments
would be less. No short-duration impacts were idc.itified. Impacts of the onbase housing
option would mainly be centered on Loy Elementary School, while offba-- housing option
impacts would center on five elementary schools. For Alternative 2, with both housing
options, long-duration impacts would be high and significant, though increases in school
enrollments would be greater than the Proposed Action. The long-duration impacts
would be high because the projected pupil-to-teacher ratios exceed the local standards.
Impacts would be significant because the projected pupil-to-teacher ratios exceed the
state standards. Impacts of the onbase housing option would mainly be centered on Loy
Elementary School while offbase housing option impacts would center on file elementary
schools. Alternative 3 impacts would be the same as those of the Proposed Action.

The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
prugralis at Malmstrom AFB would cause less than a 1-percent increase in total
enrollment for the GFPS system. Cumulative long-duration impacts for education would
remain high and significant. No short-duration impacts were identified.

2.1.5 Public Services

For the Proposed Action, with both housing options, short-duration impacts for the public
services element would be moderate because demands for health and emergency services
in Cascade County during the construction phase would increase approximately 9 per-
cent. The overall long-duration impacts on public services, for both housing options,
would be moderate due to increases in calls for service per olficer of up to 10 percent
for the Great Falls Police Department and Cascade County Sheriff's Department. These
impacts would be significant due to the lack of capacity in the Cascade County jail and
lack of funding for a new facility.

For Alternative 1, with both housing options, short-duration impacts would remain
moderate due to increases in calls for emergency services of up to 9 percent. Impacts
would not be significant because the existing facilities can handle the additional
demand. For Alternative 1, with both housing options, long-duration impacts would be
low due to increases in calls for service per officer of up to 6 percent for the Cascade
County Sheriff's Department and Great Falls Police Depa 1'tment. These impacts would
be significant due to the additional demands placed on the already overcrowded county
jail and the unavailability of funds to alleviate this problem. For Alternative 2, with
both housing options, short-duration impacts wouid remain moderate and not significant
due to increases in calls for emergency services of up to 9 percent and the ability of
current facilities to accommodate this increase in demand. For Alternative 2, with both
housing options, long-duration impacts would be high due to increases in calls for service
per officer of greater than 10 percent for the Cascade County Sheriff's Department.
These impacts would be significant due to the overcrowded jail and lack of funding for
additional capacity. Alternative 3 impacts would be the same as those of the Proposed
Action.

The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs at Malmstrom AFB would cause a small increase in the demand for public
services. Cumulative short-duration impacts would remain moderate and not significant,
and long-duration impacts would be moderate and significant.
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2.1.6 Public Finance

Public finance impacts for the Proposed Action, with the onbase housing option, are of
both short and long duration. The short-duration impacts stem from temporary revenue
shortfalls peaking in fiscal year (FY) 1992 of approximately $670,000 in the GFPS
system. These impacts would be moderate because the shortfalls would be less than
historically experienced by the districts. The impacts would be significant because the
shortfalls would reduce the districts' fund balances to below historical levels by FY 1992
for the elementary district and by FY 1996 for the high school district. The long-
duration impacts result from persistent revenue shortfalls of approximately $300,000
estimated for the Cascade County government. The impact would be moderate because
these shortfalls would be less than historically experienced by the county. The impact
would be significant because the shortfalls would reduce the fund balances of the county
to below historical levels by FY 1994. With the offbase housing option, short- and long-
duration impacts would occur. The short-duration impacts stem from temporary revenue
shortfalls of under $100,000 estimated for the City of Great Falls. This impact would be
moderate and not significant because the shortfalls would be less than historically
experienced by the city and would not reduce the fund balances of the city to below
historical levels. The long-duration impacts would result from persistent revenue
shortfalls estimated for the county government and the two school districts. Annual
shortfalls of $120,000 for Cascade County and $270,000 for the two school districts
would be moderate because the shortfalls would be less than historically experienced by
these jurisdictions. The impact would be significant because the cumulative effect of
the shortfalls would reduce the fund balances of the jurisdictions to below historical
levels over the FY 1992 to 1994 period.

The impacts on public finance of all three alternatives, with each housing option, would
remain the same as those of the Proposed Action. For Alternative 1, program-induced
revenues and expenditures of the jurisdictions in Cascade County would be approximately
one-third less than those estimated for the Proposed Action with both housing options.
Revenue shortfalls would also decrease by similar levels, but not to levels that would
change the LOI and significance. For Alternative 2, with both housing options, program-
induced revenues and expenditures would be approximately 20 percent greater than those
estimated for the Proposed Action. Revenue shortfalls would also increase by similar
levels, but not to levels that would change the LOI and significance. Alternative 3
impacts would be the same as those of the Proposed Action.

The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs would slightly increase both expenditures and revenues for Cascade County, the
City of Great Falls, and the two Great Falls school districts. Impacts would remain
moderate and significant due to adverse impacts on Cascade County and the Great Falls
school districts.

2.2 Utilities

Utilities analyzed in this EIS include potable water treatment and distribution, waste-
water, solid waste including hazardous waste, and energy utilities. Energy utilities
include electricity, natural gas, and liquid fuels. Some long-duration impacts are
expected in the Great Falls urban area. No impacts of strictly short duration are
expected in Great Falls except for energy utilities. All short-duration impacts on
Lewistown and Conrad utility systems are considered negligible.
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2.2.1 Potable Water Treatment and Distribution, Wastewater, and Solid Waste

Long-duration impacts on the potable water, wastewater, and solid waste systems
(including hazardous waste) in Great Falls would be low and not significant for the two
Proposed Action housing options, and for all three alternatives, because existing
treatment, collection, and disposal facilities would be able to service new demands
without any additional cost since no additional capital investments would be required.
Deterioration in the level of service is not expected since excess plant capacity is
available to meet new demands. Short-duration impacts on potable water, wastewater,
and solid waste systems in Lewistown and Conrad are expected to be negligible because
of increases of less than 2.3 percent in demands during the construction phase.

When considering the cumulative impacts of the Small ICBM and Peacekeeper in Rail
Garrison programs, the long-duration impacts would be the same: low and not
significant. Cumulative impacts would be about 1 percent greater than the Proposed
Action; however, adequate capacity is available to meet the increased demands. No
short-duration impacts were identified on the systems servicing Great Falls.

2.2.2 Energy Utilities

For the Proposed Action, including the housing options, short- and long-duration impacts
on energy utilities would be low and not significant. Short-duration impacts would be low
because of the 25.5-percent increase in diesel fuel use during program construction. The
impact would not be significant since the demand represents only a 0.5-percent increase
to the state's total diesel fuel use. Short-duration impacts on all other energy systems
would be negligible. Long-duration impacts would be low because the increased loads to
rural electric cooperatives serving the launch facilities would use only a portion of the
system capacity and not affect the reliability of service. Long-duration impacts are also
considered beneficial for the Proposed Action and all three alternatives because the
Great Falls Gas Company would be able to recover a portion of its natural gas sales.
Increased onbase residential use would replace sales that were lost with the operation of
the new coal-fired heat plant at Malmstrom AFB.

Energy requirements for Alternative 1 would be 1 to 4 percent less than the Proposed
Action as a result of fewer operations personnel and less program-related inmigration.
Short- and long-duration impacts would be low and not significant since overall adequate
capacity is available to meet program demands. Energy requirements for Alternative 2
would be 0.5 to 2 percent greater than the Proposed Action. Use of additional launch
facilities and greater program-related inmigration would result in greater demands.
However, since adequate capacity is available within the region, impacts would be the
same as the Proposed Action. Short- and long-duration impacts for Alternative 3 would
be the same as those of the Proposed Action, though energy requirements at all launch
facilities and Malmstrom AFB would increase demands by less than 1 percent.

The cumulative impacts of Small ICBM and the Peacekeeper in Rail Garrison programs
would be the same as those for the Proposed Action alone, though the overall energy
requirements would slightly increase as a result of increased demands in Great Falls and
at Malmstrom AFB.

2.3 Transportation

The transportation resource includes four elements: roads, public transportation,
railroads, and commercial airports. Short-duration impacts on transportation were
considered to be those occurring during the construction phase. Long-diration impacts
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were considered to be those that continue throughout the life of the program, beginning

in either the construction or the operations phase.

2.3.1 Roads

For the Proposed Action, short-duration impacts on roads in Great Falls would be high
for both housing options because of increased congestion and delay including the further
aggravation of service levels along roads already providing degraded service. Long-
duration impacts on urban roads in Great Falls would remain high for the offbase housing
option because of operations personnel commuting to the base but would be negligible for
the Proposed Action with the onbase housing option because only a few operations
personnel would reside in the community. Both short- and long-duration impacts on
urban roads in Great Falls would be significant because service levels would be reduced
below accepted highway design standards and would continue indefinitely. Both short-
and long-duration impacts on roads in Lewistown and Conrad would be negligible. Short-
duration impacts on deployment area roads would be low and not significant because
projected baseline traffic volume is low and the level of service would not be reduced
below minimum desirable standards. Long-duration impacts on deployment area roads
would be low because traffic volumes would be low. These impacts would be significant
because of the queuing, increased delay, and inconvenience that motorists would
experience when traveling behind the slow-moving HML transporter convoy. The overall
short-duration impacts on roads would be high because of the reduction in service levels
along urban roads in Great Falls. These impacts would be significant because of the
further aggravation of service along 10th Avenue South, which is already congested for
both housing options. Long-duration impacts would also be high and significant for the
offbase housing option for the same reason. For the Proposed Action, with the onbase
housing option, long-duration impacts would be low because traffic on deployment area
roads would be low. Impacts would be significant because of the queuing and delays
caused by the HML transporter convoy. The improvement of road sections and bridges
and the increased level of maintenance work needed to accommodate the HML and its
support vehicles would result in long-duration, beneficial effects in the region.

For Alternatives 1, 2, and 3, short-duration impacts on roads in Great Falls would remain
high and significant, though program-generated traffic for Alternative 1 would be
somewhat smaller than that of the Proposed Action. For the onbase housing option, long-
duration impacts on urban roads in Great Falls would be negligible for Alternatives 1
and 3, but would be moderate for Alternative 2 because program-generated traffic would
be somewhat greater than that of the Proposed Action with the onbase housing option.
These impacts would be significant because of the queuing and delays caused by the HML
transporter convoy. If no housing is provided onbase for any alternative, the long-
duration impacts on urban streets in Great Falls would be similar to the Proposed Action
with the offbase housing option (high and significant). Both short- and long-duration
impacts on roads in Lewistown and Conrad would remain negligible. Impacts on
deployment area roads for all alternatives would be the same as the Proposed Action.
Overall short-duration impacts on roads would be high because of the impact on 10th
Avenue South for all alternatives. Overall long-duration impacts on roads for the onbase
housing option would be low because additional traffic volumes would be low for
Alternatives 1 and 3, but impacts would be moderate for Alternative 2 because of
greater additional operations personnel residing offbase. For the offbase housing option,
overall long-duration impacts on roads would be high for all alternatives because of the
further aggravation in service along 10th Avenue South. All impacts would be significant
because of the queuing and delays caused by the HML transporter convoy. Long-
duration, beneficial effects would occur for all alternatives because of road and bridge
improvements and increased road maintenance.
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The cumulative short-duration impacts of concurrent basing of the Small ICBM and
Peacekeeper in Rail Garrison programs would be high and significant. Long-duration
impacts would be moderate and significant for roads in Great Falls because of the
additional program-generated traffic induced by Peacekeeper in Rail Garrison
personnel. Both short- and long-duration impacts on road.js in Lewistown and Conrad and
on deployment area roads would remain the same as those of the Proposed Action. The
overall short-duration impacts on roads would be high and significant; long-duration
impacts would be moderate and significant. Beneficial, long-duration effects would also
occur as the result of proposed road and bridge improvements.

2.3.2 Public Transportation,-Railroads, and Airports

For the Proposed Action and the three alternatives, including both housing options, short-
and long-duration impacts on public transportation, railroads, and airports would be
negligible. The bus and taxi service in Great Falls, railroads, and area airports are
expected to absorb any additional program-induced demand with no schedule modi-
fications, additional personnel, terminal or control facilities, or rolling stock required.

The cumulative short- and long-duration impacts of concurrent deployment of the Small
ICBM and Peacekeeper in Rail Garrison programs would be negligible for public
transportation, railroads, and airports, though program-generated demand would be
somewhat greater than that of the Proposed Action. If Malmstrom AFB is selected as a
Peacekeeper in Rail Garrison location, a separate environmental assessment would be
prepared and impacts on railroads would be considered specifically.

2.4 Land Use

The land use resource includes two elements: urban land use and rural land use. The
analysis of urban land use focused on the cities of Great Falls, Lewistown, and Conrad.
Program impacts that cause permanent changes in urban land use patterns were con-
sidered to be of long duration. Short-duration impacts are not expected. The rural land
use analysis considered land uses immediately adjacent to launch facilities and inhabited
structures within the explosive safety zones of the launch facilities as well as the
nonresidential expansion areas of Malmstrom AFB.

2.4.1 Urban Land Use

There would be no short-duration impacts for urban land use because program-related
impacts would involve construction on vacant developable land.

For the onbase housing option of the Proposed Action, long-duration urban land use
impacts would be negligible since only a small amount of vacant developable land within
the Great Falls planning jurisdictions would be used for residential purposes. The offbase
housing option may lead to the private-sector development of about 291 acres of vacant
developable land; however, the long-duration impacts would remain low and not
significant since there would not be a substantial reduction of the supply of vacant
developable land (9% reduction).

Long-duration impacts would be negligible for Alternatives 1, 2, and 3 with the onbase
housing option. For Alternatives 1 and 3, the long-duration impacts of the offbase
housing option are the same as the offbase housing option of the Proposed Action, low
and not significant (6% and 9% reduction of vacant developable land). For Alternative 2,
long-duration impacts of the offbase housing option would be moderate and not
significant because 380 acres (10%) of vacant developable land would be used.
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The cumulative long-duration impacts of the Small ICBM and Peacekeeper in Rail
Garrison programs would remain negligible because the additional onbase housing
required by the Peacekeeper in Rail Garrison program would be small. There would be no
short-duration impacts for urban land use. Little vacant developable land under the
Great Falls planning jurisdiction would be used for residential purposes (onbase housing
option).

2.4.2 Rural Land Use

For the Proposed Action, overall short- and long-duration rural land use impacts would be
low and not significant. One hundred launch facilities are proposed for deployment with
two HMLs per site. New restrictive easements would be purchased to accommodate
expanded explosive safety zones (1,250 ft from HML enclosures as compared to 1,200 ft
from the existing Minuteman silos). The 100 launch facilities identified for the Proposed
Action contain no inhabited structures within their 1,250-foot explosive safety zones.
The land use around 97 of the 100 launch facilities consists of dry-farmed
cropland/rangeland; irrigated croplands are present at 2 launch facilities, and 1 launch
facility is in a forest. The HML vehicle operations training area would be constructed on
350 acres of land located adjacent to Malmstrom AFB. This land is presently devoted to
dry-farmed cropland and contains no inhabited structures. An additional 100 acres of
land adjacent to Malmstrom AFB would be used for expansion of base facilities (including
recreational facilities). This area has no inhabited structures and is devoted to dry-
farmed agricultural use. The overall short- and long-duration rural land use impacts
would be low and not significant because less than 1,000 acres of dry-farmed
cropland/rangeland would be used without any relocation of residences.

Alternatives 1 and 2 have essentially the same overall rural land use impacts as the
Proposed Action. The only major difference is that Alternative 2 would use 125 launch
facilities. This difference results in the short-duration use of 51 additional acres of dry-
farmed cropland, 18 acres of rangeland, and 3 acres of irrigated cropland; and the long-
duration use of 27.2 acres of dry-farmed cropland. The other short- and long-duration
impacts of Alternative 2 are essentially the same as the Proposed Action. There are no
inhabited structures in explosive safety zones for either Alternatives 1 or 2; and the
amount of land used to expand Malmstrom AFB for the HML vehicle operations training
area, recreational facilities, and other nonresidential facilities is the same as the
Proposed Action. The overall short- and long-duration rural land use impacts of
Alternatives 1 and 2 would be the same as those of the Proposed Action because less
than 1,000 acres of dry-farmed cropland/rangeland would be used and there are no
inhabited structures within the explosive safety zones.

For Alternative 3, the proposed program would include all 200 launch facilities, with one
HML at each facility in a pre-engineered building. The expanded explosive safety zone
for this alternative would be 1,425 feet from the HML enclosure, and 35 inhabited struc-
tures would be affected at 15 launch facilities; the other 185 launch facilities have no
inhabited structures. The long-duration impacts would be moderate because more than
ten inhabited structures would be relocated. Impacts would be significant since inhabited
structures would be within the explosive safety zones. Nine of the launch facilities have
one inhabited structure in the 1,425-foot explosive safety zone (including a school), three
sites have two structures, one site has three structures, one site has six structures, and
one site has ten structures. All other short- and long-uration impacts would not exceed
the LOI and significance of the Proposed Action and other alternatives. As a mitigation
measure, the Air Force will consider placing HMLs at 185 launch facilities only, or
placing 200 HMLs at 185 launch facilities to avoid 15 launch facilities which would
contain inhabited structures within their expanded explosive safety zones.
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The cumulative short- 3nd long-duration impacts on rural land use resulting from the
Peacekeeper in Rail Garrison program would be negligible because construction would
occur onbase. In addition, the restrictive easements located offbase would not adversely
affect the dry-farmed cropland since agricultural production is a permitted use within
these easements and no Jisturbance would occur.

2.5 Recreation

The recreation resource consists of regional and local recreation. Long-duration impacts
would result from the increase in program personnel throughout the construction phase,
reaching a steady state during the operations phase. Short-duration impacts are not
expected for either regional or local recreation.

2.5.1 Regional Recreation

For the Proposed Action, regardless of the housing option, long-duration impacts on
regional recreation would be low and not significant. Impacts would be low because
overall use at most recreation areas within approximately 150 miles of Great Falls is
generally high only during peak-use periods (e.g., holiday and seasonal weekends).
Program-induced use by the inmigrant population would contribute to the crowding of
some recreation areas during these periods, resulting in a noticeable decline in the
quality of the recreational experience.

For Alternative 1, program-induced recreation use would be approximately 30 percent
less than for the Proposed Action because of lower program-related inmigration, but
long-duration impacts on regional recreation would remain low and not significant
because program-induced use would contribute to the crowding of some recreation areas
during peak-use periods. However, the smaller increase in use may reduce the potential
for a decline in the quality of the recreational experience. Program-induced use would
be approximately 20 percent greater for Alternative 2 than for the Proposed Action
because program-related inmigration would be higher; however, long-duration impacts
would remain low and not significant. For Alternative 3, program-induced recreation use
would be similar to that of the Proposed Action; therefore, the impacts would be the
same.

If both the Small ICBM and Peacekeeper in Rail Garrison programs are implemented
concurrently, the cumulative increase in use would be slightly greater than for the Small
ICBM program alone (program-related inmigration would be higher), but long-duration
impacts would remain low and not significant.

2.5.2 Local Recreation

Long-duration impacts on local recreation for the Proposed Action would be moderate
regardless of the housing option selected, because program-induced population growth in
Great Falls would result in facility shortages (particularly for softball and golf) and
potential parkland deficiencies in the local recreation system. If the offbase housing
option is selectpd, development of additional neighborhood parkland may be required
depending on the location of new housing in the community. Long-duration impacts
would be significant because the development of additional facilities and parkland may
require an extensive institutional response in the form of capital expenditures. The
facility shortages would occur even without the program but would be exacerbated with
the program-induced population increases resulting in a noticeable decline in the level of
service unless additional facilities are provided.
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For Alternative 1, though program-induced inmigration would be lower than for the
Proposed Action, long-duration impacts on local recreation would remain moderate and
significant because facility shortages would still occur. Program-induced growth for
Alternative 2 would be higher than for the Proposed Action, but long-duration impacts
would remain moderate and significant. Program-induced population growth for
Alternative 3 would be similar to that of the Proposed Action; therefore, the impacts
would be the same.

If both the Small ICBM and Peacekeeper in Rail Garrison programs are implemented
concurrently, the cumulative growth in population would be higher than for the Proposed
Action alone, but long-duration impacts would remain moderate and significant.

2.6 Visual Resources

Overall short- and long-duration impacts of the Proposed Action on visual resources
would be negligible. For the Proposed Action, construction of the earth-covered igloos
would have short-duration, moderate, and not significant impacts at 13 launch facility
sites and negligible impacts at the remaining 87 launch facility sites. Long-duration
impacts at the same 13 sites would be low and not significant, and impacts at the
remaining 87 sites would be negligible. These impacts would result from the contrasts
among form, line, color, and texture that would occur because of the presence of the
earth-covered igloos. The remaining 87 launch facilities are categorized as infrequently
seen, except from a few local residences, and would therefore have negligible impacts.
Thirty-four occupied residences are located between 1,250 feet and 2,000 feet of
23 existing launch facilities proposed for use. The visual impacts on these 34 residences
would depend on intervening topography and perception of the residents. Impacts are not
expected to be significant.

Overall short- and long-duration impacts of Alternatives 1, 2, and 3 would also be
negligible. Although short- and long-duration impacts would be low and moderate at
some of the launch facility sites for each of the alternatives, the great majority of the
sites would have only negligible impacts. For each alternative, short-duration impacts
would be greater than long-duration impacts because of the added effect of construction
equipment, area clearing, and fugitive dust. The pre-engineered buildings proposed for
use with Alternatives 1 and 3 would be more compatible with the north-central Montana
visual environment than the earth-covered igloos because of their similarity to the many
agricultural buildings in the area.

Because of their low profile and distance from U.S. 87/89, which is located along the
southern side of the base, short- and long-duration impacts on program facilities at
Malmstrom AFB would be negligible for the Proposed Action as well as each of the
alternatives. Similarly, short- and long-duration impacts related to road improvements
would be negligible.

The cumulative short- and long-duration impacts on visual resources from the Small
ICBM and Peacekeeper in Rail Garrison programs would remain negligible because the
earth-covered train enclosures would not be noticeable to viewers on U.S. 87/89, which is
over 2,500 feet away. The intervening topography would hide facilities from most
locations along the highway.

2.7 Cultural and Paleontological Resources

Cultural and paleontological resources include four elements: prehistoric resources,
historic and architectural resources, Native American resources, and paleontological
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resources. Impacts on these resources would occur mainly as a result of ground
disturbance associated with construction activities, such as expansion of the base and
launch facilities, and road and bridge improvements. All impacts on cultural and
paleontological resources are considered to be of long duration because they would cause
irreversible changes to nonrenewable resources.

2.7.1 Prehistoric Resources

Overall long-duration impacts of the Proposed Action on prehistoric resources are
estimated to be low regardless of the housing option selected. Most impacts would occur
in areas expected to contain few important sites. However, site-level impacts at
individual launch facilities may range from low to high. Impacts would be significant
because some affected sites are likely to have the potential to yield important scientific
information. The most sensitive areas are along drainages where road and bridge
construction is most likely to affect intact buried deposits. The data syntheses and
predictive modeling used to project baseline conditions are considered to be beneficial to
the archaeological community. Nevertheless, the collective effects on these nonrenew-
able resources would be adverse.

Impacts of Alternative 1 are expected to be the same as those of the Proposed Action,
and the LOL and significance ratings would not change. Alternative 2 involves the use of
125 launch facilities compared to 100 for Alternative 1. As a result, it would be more
difficult to avoid sensitive prehistoric resource zones, and impacts are likely to be
slightly higher than those of the Proposed Action. However, overall long-duration
impacts are still expected to be low and significant. Alternative 3 would have the
highest site-level impacts because all 200 launch facilities would be used and no locations
in resource sensitive areas would be avoided. However, only 19 percent of the launch
facilities occur in high sensitivity resource zones, and overall long-duration impacts
would still be low and significant.

If deployment of the Small ICBM program is concurrent with deployment of the
Peacekeeper in Rail Garrison program, only a slight increase in the housing expansion
acreage would be required. Because of the limited expansion of the disturbed area, no
other increases in impacts are anticipated, and impacts would be the same as those of
the Proposed Action.

2.7.2 Historic and Architectural Resources

For the Proposed Action, long-duration impacts would be low regardless of the housing
option selected, because few resources are expected to be affected. Most impacts would
occur along deployment area roads, where historic bridges would be upgraded or where
vacant structures would experience indirect effects. Impacts are considered significant
because some of these types of sites are expected to be eligible for the National Register
of Historic Places.

Impacts for Alternative 1 are identical to those projected for the Proposed Action. For
Alternative 2, impacts would be slightly higher than those of the Proposed Action
because more launch facilities would be used. However, long-duration impacts would
still be low and significant. Long-duration impacts of Alternative 3 would be higher than
those of the Proposed Action or of other alternatives but would still be low and
significant because few resources are likely to be affected in relation to the regional
resource base.
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Cumulative impacts resulting from the concurrent deployment of the Small ICBM and
Peacekeeper in Rail Garrison programs are not expected to increase perceptibly over
impacts identified for the Proposed Action. Additional impacts would occur only at
Malmstrom AFB where few historic resources are expected to occur.

2.7.3 Native American Resources

Long-duration impacts of the Proposed Action on Native American resources would be
low and significant regardless of the housing option selected. Most known and projected
sacred and traditional use areas occur near drainages or on high prominences and would
not be subject to program effects. Impacts that do occur would be significant because
they would disturb sacred areas important to Native Americans. However, most launch
facilities have been evaluated by a Native American consultant who concluded that
construction is not likely to directly affect any sacred areas. Concern still exists over
the potential to disturb burials during construction, but the chances of affecting such
remains are low overall. If they do occur, impacts would most likely be at bridge
crossings over rivers.

Impacts for Alternatives 1 and 2 would be the same as for the Proposed Action. For
Alternative 3, site-level impacts would be slightly higher than those of the Proposed
Action or any of other alternatives, but overall impacts would be the same as the
Proposed Action. Because all launch facilities would be used, no projected sensitive
areas could be avoided. Most impact areas have been evaluated by a Native American
consultant and no adverse impacts have been identified. Impacts would be low and
significant in recognition of the potential to affect resources in impact areas not yet
studied.

The cumulative effects of the concurrent deployment of the Small ICBM and
Peacekeeper in Rail Garrison programs would not cause any additional impacts on Native
American resources. Additional impacts would occur only at Malmstrom AFB and the
effects would be the same as those of the Proposed Action.

2.7.4 Paleontological Resources

Long-duration impacts resulting from the Proposed Action are predicted to be moderate
because most impacts would occur on geologic units in which fossil localities are widely
dispersed. Internationally important paleontological localities with dense concentrations
of well-preserved fossils are located in only 1 percent of the deployment area. Most
impacts would occur on formations in which similar fossils may be found; however,
specimens are dispersed within the formation and may or may not be encountered during
program activities. Impacts would be significant because the research potential of fossil
materials important to the scientific community would be reduced.

For Alternatives 1 and 2, impacts would be identical to those identified for the Proposed
Action. Long-duration impacts for Alternative 3 would still be moderate and significant,
though impacts would be slightly higher because two high sensitivity areas would not be
avoided.

If the Small ICBM and Peacekeeper in Rail Garrison programs are based concurrently,
the cumulative impacts on paleontological resources would not increase. Additional
impacts would occur only at Malmstrom AFB, an area of low paleontological sensitivity.
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2.8 Biological Resources and Threatened and Endangered Species

Biological resources and threatened and endangered species include five elements: vege-
tation, wildlife, aquatic habitats, unique and sensitive habitats, and threatened and
endangered species. Short-duration impacts on biological resources were considered to
be those occurring during the construction phase and recovering within several seasons.
Long-duration impacts were considered to be those possibly extending throughout or
beyond the life of the program, beginning in either the construction or the operations
phase. No ecosystem-level (local or regional) impacts are expected to result from
disturbances at multiple sites for the Proposed Action or alternatives. For the Proposed
Action and all alternatives, disturbance of land onbase for the housing and HML vehicle
operations training area options have been considered. However, the lands planned for
these uses support active agricultural practices making them marginal natural habitat.
Program use of these lands would not severely affect biological resources nor would
effects differ by quantities of land disturbed; therefore, these options were not discussed
independently under the element summaries that follow. Other currently undeveloped
parcels of land on Malmstrom AFB also represent only marginal biological habitat.
Disturbance of these lands is not expected to substantially affect any elements of
biological resources and threatened and endangered species. All alternatives are
expected to use a large portion of the T/E route system and there would be few
differences in impacts among the alternatives because of road and bridge upgrades.

2.8.1 Vegetation

Short- and long-duration impacts on vegetation from the Proposed Action, including
direct mortality of plants, loss of plant cover, crushing of plants, soil compaction, and
some soil erosion, would be low and not significant because much of the area has been
previously disturbed and only a small amount of native vegetation in the deployment area
would be disturbed overall. On a site-level basis, 8 launch facilities would have short-
duration, low, and significant impacts; 44 would have short-duration, low, and not
significant impacts; and 48 would have negligible impacts, depending on their proximity
to high-value native vegetation communities and their potential for revegetation. A
generally low quantity of disturbance is expected at each facility. Disturbances at
four launch facilities would have long-duration, low, and significant impacts because they
are located near forest or woody riparian community types that are slow to recover from
disturbance. Long-duration impacts at the remaining 96 launch facilities are rated as
either negligible or low and not significant for the reasons previously described and
because vegetation disturbance during operations is expected to be minimal. The
potential disturbance by HML vehicle training operations to onbase vegetation is
substantial, but most of the training would occur on already disturbed lands. Impacts as
a result of off-road HML vehicle training operations onbase include soil compaction,
crushing of plants, and plant mortality and would occur where the HML makes repeated
passes or where substantial soil moisture is present and ruts form. Site-level impacts at
launch facilities including loss of plants and plant habitat would remain low even if the
most sensitive areas are disturbed, and would not be affected by impacts along T/E
routes and onbase.

Alternative 1 would result in essentially the same amount and type of disturbance as the
Proposed Action. Many of the TIE routes that would be used for this alternative are
expected to be the same as those used for the Proposed Action. The majority of short-
and long-duration impacts at launch facilities would not be significant (short duration:
50 negligible and 42 low; long duration: 50 negligible and 48 low). Short-duration impacts
would be low and significant at eight launch facilities where herbaceous and/or shrubby
riparian vegetation or forest would be disturbed because these are regionally important
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habitats. Only two launch facilities would receive long-duration, low, and significant
impacts. These facilities have woody riparian or forest vegetation which are slower to
recover from disturbance. The overall short- and long-duration impacts on vegetation
would be low and not significant for Alternative 1.

Alternatives 2 and 3 would result in an accumulation of additional site-level disturbances
of 75 and 100 acres of vegetation, respectively, at launch facilities. Alternative 2 would
result in impacts that are mostly not significant at launch facilities (short duration:
62 negligible and 52 low; long duration: 62 negligible and 58 low). Short-duration impacts
would be low and significant at 11 launch facilitios where more sensitive vegetation
types, including riparian and forest types, would be affected. Five launch facilities
where woody riparian and/or forest vegetation occur would experience long-duration,
low, and significant impacts. More TIE routes are likely to be used for this alternative
than the Proposed Action, but overall, no large additional impacts are expected. Overall
short- and long-duration impacts on vegetation would be low and not significant for
Alternative 2.

For Alternative 3, all launch facilities would be used and therefore would result in the
largest number of impact ratings higher than negligible, though most of these impacts
would not be significant (short duration: 101 negligible and 77 low; long duration:
101 negligible and 87 low). Riparian or forest vegetation would be disturbed at 22 launch
facilities resulting in short-duration, low, an,] significant impacts. Long-duration
impacts would be low and significant at 12 launch facilities where important woody
riparian or forest vegetation would be distuibed and would require a substantially long
recovery period. All T/E routes would also be used, but overall, no additional major
impacts beyond those of the Proposed Action are expected. These overall short- and
long-duration impacts on vegetation would be low and not significant for Alternative 3.

The cumulative short- and long-duration impacts on vegetation resulting from the
concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB would be the same as the Proposed Action alone (low and not
significant) because the amount of vegetation removed by facilities would be small and
the area now supports primarily introduced species.

2.8.2 Wildlife

The Proposed Action would affect some wildlife habitat, but would not affect the overall
capacity of the habitat to support wildlife in the deployment area or disturb any specific
wildlife populations. There are 33 launch facilities where short-duration impacts (e.g.,
behavioral disruption and displacement) may range from low to moderate (the remaining
67 would be negligible) depending on proximity to big game wintering habitat. These
impacts would not be significant because of the temporary nature of the impacts, the
small amounts of habitat involved, and its marginal value due to existing habitat
disturbance. Site-level, long-duration impacts would be low and would occur at 32 launch
facilities because of minor increased traffic levels and low increases in human activity
and noise. These impacts would not be significant because behavioral disruption and
displacement would be temporary since the wildlife species would become adapted to
operations activities. With the addition of minor onbase and TIE route surface
disturbance, the overall short- and long-duration impacts on wildlife would be low and
not significant for these actions.

Alternative 1 would result in almost the same amount of disturbance as the Proposed
Action. Short-duration impacts would be negligible at 67 launch facilities, low and not
significant at 17 launch facilities, and moderate and not significant at another 16 launch
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facilities where proximity to big game wintering habitat is a factor. Long-duration
impacts would be low and not significant at 32 launch facilities because of minor
increased traffic levels and low increases in human activity and noise at the sites. These
overall short- and long-duration impacts would be low and not significant.

Alternative 2 would result in shc.t- and long-duration, negligible impacts at 83 and
84 launch facilities, respectivel . Short-duration impacts would be low and not
significant at 20 launch facilitie. and moderate and not significant at 22 launch facilities
that are close to big game severe wintering habitat. Long-duration, low, and not
significant impacts would result from increased traffic levels and increases in human
activity and noise at 41 sites. These overall short- and long-duration impacts would be
low and not significant.

Alternative 3 may result in some local-level impacts on wildlife during construction
because all launch facilities (including 37 launch facilities in sensitive wildlife habitat)
would be used. This additional disturbance of daily activities would result in overall
short-duration, moderate and long-duratiun, low impacts that would not be significant.

On a site-level basis, short- and long-duration impacts at 124 launch facilities would be
negligible. Short-duration impacts would be low and not significant at 39 launch
facilities and moderate and not significant at 37 laneh facilities. Long-duration impacts
would be low and not significant at 76 launch facilities.

Additional short- and long-duration ir..pacts on wildlife habitat at Malmstrom AFB that
would result from concurrent deployment of t1e Small ICBM and Peacekeeper in Rail
Garrison programs would be negligible because only a small amount of poor quality
wildlife habitat would be lost.

2.8.3 AquaticTUabitats

The Propose, Action would result in accumulated impacts .- ibase, along TIE roUltes
(especially at bridge upgrade sites), and at launch facilities that may affect fisheries and
wetlands. These overall short-duration impacts would be moderate due to temporary
disturbance from equipment, debris, and in-stream structures, and sedimentation in
stream and wetland habitats causing fish mortality and degradation of habitat during
construction. Overall long-duration impacts would be low because of limited landfill
encroachments or operations effects -, aquatic habitats near launch facilities. These
impacts would not be significant because construction would be in compl~ance with the
Montana Stream Protection Act and the Montana St-eambed and Landform P'reservation
Act. Tte greatest potential for site-level, short-duration impacts on aquatic habitats at
launch facilities would result from construction (including landfill, sedimentation, and
direct phy-!cal disturbance). Most of these disturbances at launch facilities would not be
significant (short duration: 78 negligih>:., 16 low, 2 moderate, I high; long duration:
95 negligible, 5 low). Three sites ha•= 'he -otential for short-duration impacts (2 low
and 1 moderate) that would be significant due to the high wetland and fisheries value of
the stream habitats potentially disturbed. Site-l_vel, long-duration impacts on aquatic
habitats at launch facilities are less intensive than are site-level, short-duration impacts,
with 95 rated as negligible and 5 low and not significant.

Alternative I impacts would be similar to those of the Proposed Action. Most of the
iripacts at launch facilities would not be significant (short duration: 74 negligible,
i9 low, 2 moderate, and 1 high; long duration: 94 negligible and 6 low). Shott-duration,
significant impacts would occur at four launch facilities (3 low and I moderate). These
significant impacts would result from potential disturbances to one prairie pothole and
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several streams with high wetland and fisheries values. Most of the TIE routes that
would be used for this alternative are expected to be the same as those used for the
Proposed Action, and no additional large impacts are expected to result from road and
bridge construction. Overall short-duration impacts would be moderate and not
significant because of these dispersed, minor impacts. Overall long-duration impacts
would be low and not significant.

Alternative 2 impacts would be almost identical to those of the Proposed Action,
differing only in the accumulation of impacts at 25 additional launch facilities. These
additional 25 site-level impacts would not add substantially to the accumulated
impacts. Most of these impacts at launch facilities would not be significant (short
duration: 93 negligible, 25 low, 2 moderate, ard 1 high; long duration: 118 negligible and
7 low). Short-duration, significant impacts would occur at four launch facilities because
of potential disturbances to wetland and fisheries resources in several streams and one
prairie pothole. Although Alternative 2 would probably use more routes than the
Proposed Action, no large additional impacts would occur from road and bridge
construction. These potential disturbances would result in short-du-ation, moderate
impacts and long-duration, low impacts. These overall short- and long-duration impacts
would not be significant. Alternative 3 would result in some severe site-level impacts on
aquatic habitats because none of the launch facilities ý,ould be avoided; however, these
accumulated impacts would not be substantially greater than accumulated impacts for
the other alternatives. Most of these potential impacts at launch facilities would not be
significant (short duration: 152 negligible, 33 low, 4 moderate, and 1 high; long duration:
185 negligible, 13 low, and 2 moderate). Short-duration, significant impacts would occur
at ten launch facilities because of potential disturbance to high-quality wetland and
fisheries resources in several streams, riparian zones, and one prairie pothole.
Alternative 3 would use the entire T/E route system, but no additional large impacts are
expected beyond those considered for the Proposed Action for road and bridge
construction. Overall short-duration impacts would be moderate and overall long-
duration impacts would be low. These overall impacts on aquatic habitats would not be
significant.

Concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB would result in only minor additional sedimentation disturbance to
aquatic habitats (Missouri River), and cumulative short- and long-duration impacts would
remain the ssme as the Proposed Action.

2.8.4 Unique and Sensitive Habitats

No unique and sensitive habitats would be directly affected by the Proposed Action or
alternatives; therefore, short- and long-duration impacts on unique and sensitive habitats
would be negligible for all alternatives. Concurrent basing of the Small ICBM and
Peacekeeper in Rail Garrison programs at Malmstrom AFB wuuld not change the impact
rating.

2.8.5 Threatened and Endangerd Species

Federally listed and Montana-recognized threatened and endangered species occur near
some of the launch facilities and T/E route segments. There are no federally listed
plants but there are five federally listed animal species in the deployment area. Because
of the distributions of these animals, it is unlikely that they would be disturbed by the
program. Montana-recognized plant species and their habitat types occur near some of
the launch facilities and roads but nonu are known to occur in the areas of potential
direct surface disturbance. All other similar short- and long-duration impacts
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(90 negligible and 10 low) at the remaining launch facilities would not be significant
because of the small number of sensitive species occurring in the area of direct surface
disturbance. Overall short- and long-duration impacts on threatened and endangered
species would be low and not significant.

Alternatives 1 and 2 would result in approximately the same level of disturbance to
sensitive species as the Proposed Action and overall impacts would be the same. Short-
and long-duration impacts at ten launch facilities would be low and not significant for
Alternatives I and 2 because of potential impacts on nearby habitats of the bald eagle
and/or the mountain plover. All other launch facilities would have negligible impacts.
For Alternative 3, launch facilities associated with habitat for sensitive species would
not be avoided, but overall disturbances are unlikely to produce large impacts. Short-
and long-duration impacts would be high and significant at launch facility A-5 where a
state-recognized sensitive plant occurs in the area of potential surface disturbance.
Short- and long-duration impacts on 18 launch facilities would be low and not significant
with the remaining 181 launch facilities rated as negligible. Overall short- and long-
duration impacts would be moderate and not significant for Alternative 3.

No additional cumulative short- and long-duration impacts on threatened and endangered
species would result from the concurrent deployment of the Small ICBM and Peacekeeper
in Rail Garrison programs at Malmstrom AHI.

2.9 Water Resources

Water resources include three elements: water use, surface water hydrology and quality,
and groundwater hydrology and quality. Surface water resources would receive site-level
impacts associated with road and bridge improvements and launch facility modifications.
All three elements would receive local-level impacts because of program-related water
supply requirements.

2.9.1 Water Use

For the Proposed Action, water use, including direct program-related construction and
operations water use and indirect domestic use by program inmigrants, would range from
4,700 to 5,210 acre-feet (acre-ft) during the construction phase, at an average use of
780 to 870 acre-feet per year (acre-ft/yr). During the operations phase, total water use
would range from 1,380 to 1,590 acre-ft/yr, depending on the housing option. Most of the
program-related water use would occur in the Great Falls metropolitan area. The water
sources available to the affected cities of Great Falls, Lewistown, and Conrad, and to
Malmstrom AFII, are adequate and would meet program-induced needs. Only relatively
small amounts of program water (460 acre-ft over the 6-yr construction phase) would be
needed in the rural portions of the deployment area and its diversion for program use
would generally have minimal iy;ct.• on existing users. Therefore, the overall short-
and long-duration impacts on water use would be low and not significant.

For Alternatives 1, 2, and 3, construction-phase water use would vary from 3,900 ac'1
for Alternative 1, with the onbase housing option, to 5,370 acre-ft for Alternative 2,
the offbase housing option. This represents average uses of 650 and 900 acre
respectively. The corresponding water use during the operations phase would
from 990 to 1,930 acre-ft/yr. Water use in ILewistown and Conrad and in the mr'll
portions of the deployment area would remain substantially the same as that of the
Proposed Action. The water supply available to Great Falls and the base can readily
meet the somewhat higher water denminds of Alternative 2. The water use impacts for
all alternatives would be the same ais the Proposed Action.
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The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs would require approximately an additional 550 acre-ft of water during the
construction phase (or an average of 90 acre-ft/yr) and 150 acre-ft/yr during the
operations phase. This water use would be confined to the Great Falls area. The
cumulative water use impacts resulting from the Peacekeeper in Rail Garrison program
would be the same as those for the Small ICBM program alone.

2.9.2 Surface Water Hydrology and Quality

Site-level impacts of the Proposed Action on surface water hydrology and quality would
result from several types of construction activities. Most of these impacts involve
increased levels of sedimentation because of program-induced land disturbance.
Improvements to 29 T/E route bridges that span perennial streams would result in short-
duration water quality impacts ranging from low to high at individual sites, depending on
the sensitivity of the stream and the number of bridges to be upgraded along a particular
stream. There are about 2 miles of T/E route that parallel Careless Creek in the
Musselshell Basin that may require upgrading. Because of the proximity of road
construction to a sensitive stream, the short-duration water quality impact would be
moderate. Finally, the construction activities associated with modifications at two
launch facilities (A-11 and H-7) that are located in proximity to streams with high water
quality would result in short-duration, moderate to high water quality impacts. Most of
the site-level, short-duration water quality impacts would occur only during and
immediately following construction activities. These impacts would not be significant.
For the onbase housing option, 330 acres of new military housing would result in
increased stormwater runoff from Malmstrom AFB, increased local sedimentation in the
Missouri River, and the possible need for improvements in the offbase stormwater
drainage system. For the offbase housing option, the additional 290 acres of housing
could require upgrades to the existing stormwater system of Great Falls. In either case,
this represents a long-duration, moderate, and not significant impact at the local level.

Water diversions required to meet program needs would have only a minor effect on local
streamflows in most cases. No new wastewater discharge points would be created by the
proposed program and existing wastewater treatment facilities would have adequate
capacity to handle program-related wastewater. The local water quality effects of the
program would be low. Regionally, the program is not expected to substantially diminish
flows or degrade water quality in any of the major streams. Therefore, the overall short-
and long-duration impacts of the Proposed Action on surface water hydrology and quality
would be low and not significant.

The site-level impacts of Alternatives 1 and 2 are virtually the same as the Proposed
Action, except that one or two additional bridge upgrades over perennial streams may
occur. In addition, moderate to high, not significant water quality impacts would occur
at one to two additional launch facilities. For Alternative 3, up to 18 miles of TIE route
segments, running in proximity to perennial streams, could be upgraded. Up to 36 bridges
spanning perennial streams may be upgraded. Moderate to high, not significant impacts
on water quality would occur at ten launch facilities. Although the number of site-level
impacts is likely to be somewhat higher, water quality would not be substantially
degraded at the regional level. The water-related impacts at Great Falls for any of the
alternatives would be virtually the same as those of the Proposed Action. Therefore, the
overall short- and long-duration impacts on surface water hydrology and quality for all
alternatives (and either housing option) would remain low and not significant.

The Peacekeeper in Rail Garrison program impacts would be limited to the Great Falls
area. The additional effects of the program on the hydrology and quality of the Missouri
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river would be minor. The program would not appreciably increase the amounts of runoff
and sedimentation from Malmstrom AFB into the Missouri River. Therefore, the overall
short- and long-duration cumulative impacts would remain low and not significant.

2.9.3 Groundwater Hydrology and Quality

For the Proposed Action, 20 of the launch facilities proposed for expansion lie upgradient
of existing, nearby saline seeps. Deployment of HMLs at these launch facilities could
intensify saline-seep problems at the site level. However, the effect on regional
groundwater quality would be minimal. Only minor amounts of groundwater withdrawals
would be needed to support construction in the deployment area. Additionally, small
increases in diversions from Big Springs would occur due to temporary increases in water
demand at Lewistown during the construction phase. The housing options would not
affect groundwater because no program-related groundwater pumpage would occur in the
Great Falls area. Overall program-induced short-duration impacts on the regional
groundwater aquifers would be low; long-duration impacts would be negligible. These
impacts would not be significant.

For Alternative 3, construction would occur at all 200 launch facilities; 30 lie upgradient
of existing, nearby saline seeps. Therefore, the extent of site-level effects is likely to be
slightly greater. Fewer launch facilities with existing nearby saline seeps are involved
with Alternatives 1 and 2 (16 and 23, respectively). Regional groundwater quality would
not be affected and the overall impacts on the regional groundwater aquifers of all three
alternatives would be essentially the same as those of the Proposed Action.

The cumulative impact of the Small ICBM and Peacekeeper in Rail Garrison programs on
groundwater would be the same as the Proposed Action: short-duration, low, and not
significant impacts and long-duration, negligible impacts.

2.10 Geology and Soils

The geology and soils resource includes the consideration of effects of the construction
and operations of the proposed Small ICBM program at Malmstrom AFB and consists of
the following elements: geologic hazards (e.g., mass movements such as landslides),
geologic resources (e.g., aggregate and energy resources), and soil erosion.

2.10.1 Geologic Hazards

The overall short- and long-duration impacts of the Proposed Action on mass movements
would be low because the majority of sites have negligible (95 sites) to low (2 sites)
susceptibility to mass movements. Short- and long-duration, moderate impacts are
expected at only three launch facilities and would not be significant since adverse
effects are not expected to continue beyond the life of the program or require extensive
mitigation measures.

The overall LOIs for Alternatives 1 and 2 are the same as the Proposed Action because
the increase in the number of launch facilities used is not enough to change the LOI or
significance. There are only slight differences in site-level impacts between
Alternatives 1 (94 negligible, 3 low, and 3 moderate) and 2 (120 negligible, 2 low, and
3 moderate) and the Proposed Action and only minor differences in impacts at T/E routes
and bridge crossings. Overall impacts on geologic hazards from Alternative 3 are similar
to those for the Proposed Action except that all 200 sites would be used. Short- and
long-duration, site-level impacts on geologic hazards as a result of Alternative 3 would
be moderate at four sites because of potential mass movement areas adjacent to launch
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facilities. In addition, site-level, short- and long-duration impacts would be low at
5 sites and negligible at 191 sites since few mass movement characteristics could be
attributed to these sites. About 15 more miles of T/E routes would have a short- and
long-duration, moderate impact, and an additional two bridge crossings would have short-
and long-duration, moderate impacts. None of the impacts would be significant because
potential mass movement areas identified are not likely to be affected beyond the life of
the program or require extensive remedial measures.

There would be no additional cumulative impacts on geologic hazards from the
simultaneous basing of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB.

Seismic activity and seismic effects causing adverse impacts on the proposed program
are remote because of low seismicity and the absence of active faults within the deploy-
ment area. There would be no impacts on seismicity and seismic effects within the
proposed program area because no program activities are planned that would affect these
geologic conditions.

2.10.2 Geologic Resources

Overall short-duration impacts on geologic resources from the Proposed Action would be
high as a result of program demand for aggregate exceeding the production capacity of
the region. These impacts would be significant because sand and gravel demand would
deplete regional demonstrated and inferred reserves. Long-duration impacts would be
moderate and not significant because satisfactory hypothetical reserves and production
capacity exist to supply any foreseeable future demand. The Proposed Action may cause
regional-level, short-duration impacts in the Lewistown supply area that are considered
high since existing sand and gravel production capacity would be exceeded. These
impacts would be significant because demonstrated and inferred reserves would be
depleted. For the Great Falls and Shelby/Conrad supply areas, short-duration impacts
would be moderate and significant because sufficient production capacity exists in the
region but demonstrated and inferred reserves would be depleted. Site-level, short-
duration impacts on energy resources from the Proposed Action would be negligible at all
launch facilities, and long-duration impacts would be negligible (71 launch facilities) to
low (29 launch facilities) because of interference with oil and gas leases near some
launch facilities and Malmstrom AFB. These impacts would not be significant because
the oil, gas, or coal energy reserves affected are not considered appreciable.

Impacts on aggregate for all alternatives are the same as the Proposed Action since the
program demand for aggregate for all alternatives is essentially the same as the
Proposed Action. Overall short- and long-duration impacts on energy resources for all
alternatives would be the same as tue Proposed Action. Alternative 1 would have long-
duration, low impacts at 30 launch facilities and negligible impacts at 70 sites. Impacts
from Alternative 2 are only slightly greater than the Proposed Action: long-duration,
low impacts at 35 launch facilities and negligible impacts at 90 sites. For Alternative 3,
all 200 launch facilities would be used; therefore, site-level, long-duration impacts would
be low at 58 launch facilities and negligible at the remaining 142. Overall long-duration
impacts would be low with short-duration, negligible impacts. None of the energy
resource impacts would be significant.

Cumulative impacts on aggregate resources may occur as a result of the simultaneous
basing of the Small ICBM and Peacekeeper in Rail Garrison programs at Malmstrom AFB
due to the additional demand for aggregate as a result of construction of the garrison,
railroad spur, and housing at Malmstrom AFB. However, the potential added demand is
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not expected to change the LOI and significance from that determined for the Proposed
Action since the combined demand in the Great Falls supply area only slightly exceeds
the production capacity of the area.

2.10.3 Soil Erosion

Site-level, short-duration impacts would occur on soil erosion from the Proposed Action
in the deployment area as a result of launch facility expansion and road and bridge
improvements. Site-level, short-duration impacts at the launch facilities are
predominantly low (83 launch facilities), with moderate impacts at 2 launch facilities and
high impacts at 15 sites as a result of program-induced erosion of low to highly sensitive
soils. These impacts would not be significant because soil erosion controls would be
promulgated after construction upgrades are completed. Site-level, long-duration soil
erosion impacts would be high and significant only at the proposed HML vehicle
operations training area as a result of removal of topsoil at a rate greater than the soil's
natural regenerative capabilities. This removal would result in an appreciable loss of
topsoil due to disturbance of the soil by training activities. Overall short-duration
impacts would be high and not significant. Overall long-duration impacts on soil erosion
from the Proposed Action would be low and not significant due to post-construction soil
erosion controls and recovery of vegetation in the construction areas.

The LOIs for Alternatives 1, 2, and 3 are the same as the Proposed Action, though slight
differences do occur in the number of launch facilities with short-duration, high impacts.
For Alternative 1, short-duration impacts would be slightly less than the Proposed
Action, with high impacts expected at 12 launch facilities and moderate and low impacts
at 2 and 86 launch facilities, respectively. Although Alternative 2 would use more launch
facilities than the Proposed Action, the number of launch facilities expected to have
short-duration, high impacts is only two greater. Short-duration, high and short-duration,
moderate impacts are expected at 17 and 2 launch facilities, respectively, for
Alternative 2. Since Alternative 3 would use all 200 launch facilities as opposed to
100 for the Proposed Action, site-level, short-duration impacts on soil erosion in the
deployment area would be greater than for the Proposed Action. Short-duration impacts
for all 200 launch facilities would be high at 31 sites, moderate at 3 sites, and low at
166 sites. Short- and long-duration impacts from soil erosion would not be significant
because of post-construction soil erosion controls that would be instituted. Long-
duration impacts on soil erosion would be negligible for all deployment area construction
sites due to post-construction erosion control practices and recovery of vegetation.
Short- and long-duration impacts on soil erosion at the HML vehicle operations training
area are the same as the Proposed Action. Overall long-duration impacts resulting from
program-induced soil erosion would be low and not significant; short-duration impacts
would be high and not significant.

Cumulative impacts on soil resources would occur as a result of the simultaneous
location of the Small ICBM facilities and Rail Garrison facility (including railroad spurs
to the main line and additional housing) on Malmstrom AFB. However, the LOI and
significance are not expected to change from that of the Proposed Action because only
small and/or temporary disturbances are anticipated.

2.11 Air Quality

The air quality analysis includes consideration of effects of construction, operations, and
deployment of the Small ICBM program at Malmstrom AFB and its associated launch
facilities. The primary pollutants considered were those associated with transportation
(e.g., carbon monoxide [CO), and those resulting from construction disturbance
(e.g., fugitive dust). In addition, sulfur dioxide, nitrogen oxides, and fugitive dust served

2-28



as indicators for visibility impact analyses. Impacts of onbase and offbase housing
options and the HML vehicle operations training area were also considered. For the
Proposed Action, short- and long-duration impacts on Great Falls traffic corridors from
vehicular emissions of CO would be negligible. Construction-related fugitive dust
impacts would be low and not significant on Great Falls air quality and would not exceed
the National Ambient Air Quality Standards. The fugitive dust impacts resulting from
construction activities at the launch facilities, along deployment area roads, and at
bridge improvement sites would be negligible. Regional visibility impacts resulting from
construction at Malmstrom AFB would be negligible. Overall short-duration impacts
would be low and not significant and long-duration impacts would be negligible.

For Alternatives 1, 2, and 3, overall impacts resulting from vehicular CO emissions,
construction-related fugitive dust, and visibility degradation are expected to vary only
slightly from those of the Proposed Actiou. Therefore, the short-duration impacts would
be low and not significant and the long-duration impacts would be negligible.

The cumulative impacts resulting from the concurrent basing of the Small ICBM and the
Peacekeeper in Rail Garrison programs at Malmstrom AFB would be low and not
significant during the construction phase. No cumulative impacts at launch facilities
would occur. The long-duration impacts from Peacekeeper in Rail Garrison basing would
be negligible.

2.12 Noise

The noise analysis includes consideration of construction and operations of the Small
ICBM at Malmstrom AFB and associated launch facilities. Short-duration impacts are
derived from construction-related equipment, and long-duration impacts result from
operations and employee vehicle traffic. The impact analysis included consideration of
both housing options and the HML vehicle operations training area. The proposed
program construction-related noise would result in short-duration, negligible impacts in
and around Malmstrom AFB. In the deployment area, for those residents living near
potential construction areas (near launch facilities, road improvements, and bridge
construction sites), short-duration impacts are projected to be moderate and not signifi-
cant. Long-duration noise impacts generated by traffic during the operations phase
would be negligible in Great Falls traffic corridors and throughout the deployment area.

Noise impacts for Alternatives 1, 2, and 3 are expected to vary only slightly from those
of the Proposed Action. With construction at 125 launch facilities for Alternative 2
and 200 launch facilities for Alternative 3, noise impacts would be more widely dis-
tributed than either the Proposed Action or Alternative 1, each requiring only 100 launch
facilities. Measurable short-duration impacts (moderate and not significant) would occur
only at those launch facilities where inhabited structures exist within 1,600 feet of the
facility (7 out of 100 for the Proposed Action; 9 out of 125 for Alternative 2; 24 out
of 200 for Alternative 3). However, overall short-duration impacts for these alternatives
would be negligible. Alternative 1 would also have short-duration, negligible impacts
because there are no inhabited structures near any of the launch facilities. Long-
duration noise impacts in all cases would be negligible.

Cumulative noise impacts from concurrent basing of the Small ICBM with the potential
Peacekeeper in Rail Garrison program would consist of additional short-duration noise
generated during construction of the garrison facilities, construction of a spur track
connecting to the main line, and construction of additional housing. Most of these
activities would be concentrated in the southeastern area of the base, away from
sensitive receptors. Cumulative short- and long-duration impacts for noise within the
affected area on and adjacent to Malmstrom AFB would be negligible.
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3.0 AFFECTED ENVIRONMENT

This chapter describes the potentially affected environment at the proposed deployment
area in north-central Montana, including Malmstrom Air Force Base (AFB). Because
proposed Small Intercontinental Ballistic Missile operations would likely be extended into
the early part of the next century, it is necessary to develop projections of future
conditions against which program impacts can be compared. Therefore, both existing and
future baseline conditions without the program are discussed in this chapter. Future
baseline conditions include deployment of the new KC-135R air refueling mission. The
baseline conditions for the affected environment are discussed in terms of the specific
resource categories that were presented and compared in Chapter 2.0, Comparison of the
Proposed Action and Alternatives.

The existing environmental conditions at each launch facility are summarized in tabular
form in Appendix A. Appendix A includes data relating to biological resources and
threatened and endangered species, geology and soils, water resources, land use, and
cultural resources. Appendix A also includes certain basic information about each launch
facility, such as its size and distance from Malmstrom AFB.

3.1 Socioeconomics

Deployment of the proposed Small Intercontinental Ballistic Missile system at
Malmstrom Air Force Base (AFB) in north-central Montana would affect the socio-
economic environment of the area. Six major elements are addressed in the
socioeconomic analysis: economic base, demographics, housing, education, public
services, and public finance.

3.1.1 Resource Description

3.1.1.1 Economic Base

The economic base element describes the economic conditions and industrial composition
of the region. Civilian labor force, employment, unemployment, and income are the
principal measures used to assess historical and future economic changes.

3.1.1.2 Demographics

The demographics element presents a demographic profile of population in the region and
identifies impact-sensitive variables for quantification and baseline projections. These
variables include military-civilian and urban-rural population distributions.

3.1.1.3 Housing

The housing element describes the permanent and temporary housing stock of major com-
munities in the region. Permanent or year-round housing includes single-family,
multifamily, and mobile home structures. Temporary or transient housing consists of
hotel and motel rooms, recreational vehicle pads, and camping (tent) spaces.

3.1.1.4 Education

The education element describes major public and private school systems in the region.
Special attention is given to public elementary and secondary school districts. Student
enrollment, staff levels, and facility capacities are addressed for each educational
organization.
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3.1.1.5 Public Services

The public services element describes major service functions of county and municipal
jurisdictions within the study area. The number of personnel employed by each
jurisdiction or organization, appropriate workload measures, and equipment and facilities
capacities for selected services are used to evaluate the operational capabilities of each
organization or department.

3.1.1.6 Public Finance

The public finance element describes the fiscal conditions of the counties, cities, and
school districts within the study area. Annual operation expenditures and revenues are
the principal measures used to describe fiscal conditions for each jurisdiction.

3.1.2 General Analysis Methodology

3.1.2.1 Region of Influence

The Region of Influence was defined for the socioeconomic analysis at two levels: the
State of Montana, which would serve as a major source of program-required manpower
and construction materials, and those counties and communities that are likely to
experience appreciable population inmigration during program activities. The City of
Great Falls in Cascade County, the host community for Malmstrom AFB, would
experience most of the economic and demographic changes as a result of the proposed
program. Two other cities, Lewistown in Fergus County and Conrad in Pondera County,
are centrally located for construction activities in the deployment area and would, to a
lesser degree, experience program-related economic and demographic changes. These
three cities and counties are the primary study area for the demographic, housing, edu-
cation, public services, and public finance analyses.

3.1.2.2 Economic Base

The analysis of baseline economic conditions considered two major components: (1) a
compilation of historical data and (2) baseline (without-program) forecasts. The principal
factors in the analysis were employment and income. Historical data for these variables
were available from the Montana Census and Economic Information Center, Montana
Department of Labor and Industry, the U.S. Bureau of Economic Analysis, and other state
and federal souroes. Some of the baseline projections incorporated forecasts that were
prepared by state and local agencies and were revised to include the KC-135 air refueling
mission scheduled for Malmstrom AFB beginning in 1988.

3.1.2.3 Demographics

Population data for 1970, 1980, and 1984 (the latest year for which information is
available) formed the basis for analysis of current demographic conditions and recent
trends. The current size and demographic composition of the population in potentially
affected communities, counties, and the state as a whole were reported, and future
baseline projections were based on forecasts prepared by state and local agencies.

3.1.2.4 Housing

The existing baseline conditions for the permanent year-round housing stock in the cities
of Great Falls, Lewistown, and Conrad were based on 1980 U.S. Bureau of the Census
estimates. These data were updated using local sources including the 1985 Federal Home
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Loan Bank Housing Vacancy Survey, local realtors, and other housing publications.
Housing demand projections were prepared using estimates of projected baseline popula-
tions, including the KC-135R air refueling mission-related population, and assumptions of
persons per household. Housing supply projections were derived from projected vacancy
rates. In addition, for housing in Great Falls, growth patterns within the city were
considered.

Baseline supply data for temporary housing units were collected from primary sources.
Supply and demand projections were prepared using assumptions provided by local pro-
prietors and the Great Falls Area Chamber of Commerce.

3.1.2.5 Education

Baseline enrollment projections for the Great Falls Public Schools ((IFPS) system were
extracted from the GFPS system report: A Demographic Study r the ýchool District by
Attendance Areas (1986). The GFPS system baseline proje ,ns were modified to
reflect planned Malmstrom AFB missions for the period 19o, through 1990. The
enrollment projections and historical pupil-to-teacher ratios formed the basis for
projections of baseline teacher requirements.

3.1.2.6 Public Services

Staffing, program descriptions, and major equipment and facilities were analyzed for
selected public services. Historical service delivery patterns were studied to determine
peak-service requirements and their correlation to population change. An evaluation of
total governmental employment in each of these jurisdictions was used as an indicator of
other public services not specifically addressed.

3.1.2.7 Public Finance

Historical trends in public finance were analyzed for revenues, expenditures, taxable
value of property, and the demographic and economic conditions for each jurisdiction in
order to quantify the relationships among them. Financial data for the cities and
counties were derived from the annual reports of those jurisdictions. The school district
data reflect budgeted revenues and expenditures of each district's general fund. These
parameters, in addition to discussions with local officials, were used to forecast baseline
growth in revenues and expenditures.

3.1.3 Existing and Future Baseline Conditions

3.1.3.1 Economic Base

Montana's economy experienced substantial growth during the 1970s. The state's
employment grew at an average annual rate of 3.2 percent, while inflation-adjusted
personal income grew 3.1 percent annually. North-central Montana, specifically the nine
counties containing the 341st Strategic Missile Wing's launch facilities, shared in this
economic growth. Regional employment expanded 2.4 percent annually, and income rose
an average of 1.7 percent annually.

The state and regional economic situation deteriorated substantially between 1980
and 1984. Statewide employment growth amounted to just 0.6 percent per year, and
personal income grew only 1.6 percent annually. Regional income grew just 1.1 percent
per year between 1980 and 1984.
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Cascade County. In the past few years Cascade County has suffered relative economic
stagnation. County employment fell by about 800 jobs between 1980 and 1984, jobs in
both the farm and government sectors declined, and the reduction in government employ-
ment exceeded 800 jobs (Table 3.1.3-1). County personal income, adjusted for inflation,
grew at an average annual rate of 1.4 percent between 1980 and 1984. This increase
occurred despite a slight reduction in employment because of increases in nonlabor
income. Earnings (in current dollars) in some key sectors fell substantially during these
years. Farm earnings fell 56 percent and manufacturing earnings fell 13 percent.
Unemployment in the county was measured at 7.6 percent in 1984, slightly higher than
the 1980 rate of 7.3 percent, but down from the 9-percent rate observed in 1983.

Total appropriated fund staffing levels at Malmstrom AFB have fluctuated from 4,400
in 1961 to a peak of 6,300 in 1976, and to the 25-year low of 4,200 in 1986
(Figure 3.1.3-1). Approximately 2,000 jobs were lost at the base in the past 10 years as
activity declined due to phasing out of North American Air Defense and EB-57 defense
system evaluation missions at the base. Future increases related to the KC-135R air
refueling mission will add as many as 700 jobs onbase between 1986 and 1990.

The Mountain West Research-North, Inc. (1985) report on economic and demographic
trends in the City of Great Falls projected a gradual recovery from the adverse economic
conditions of the early 1980s. Projections by the University of Montana's Bureau of
Business and Economic Research predicted growth in nonfarm earnings and personal
income in Cascade County at about 1.5 percent per year through 1989.

Fergus County. Total employment in Fergus County was measured at 5,900 jobs in 1984,
dov7n 300 jobs from the 1980 level (Table 3.1.3-1). Farm employment represented
18 percent of all county jobs in 1984. Personal income declined by about 5 percent
between 1980 and 1984 in Fergus County, with current-dollar farm earnings registering a
76-percent reduction.

Pondera County. Pondera County employment stood at 3,300 jobs in 1984, virtually un-
changed from its 1980 level (Table 3.1.3-1). The county is largely dependent on farming
and ranching, with agriculture representing 23 percent of total employment. Personal
income of Pondera County residents increased very slightly between 1980 and 1984, at an
average annual rate of 0.7 percent. However, current-dollar earnings from agriculture
were off 55 percent from 1980 to 1984.

3.1.3.2 Demographics

The nine north-central Montana counties containing Malmstrom AFB and the launch
facilities of the 341st Strategic Missile Wing have recently experienced population
growth below the state average. During the 1980 to 1984 period, the regional (9-county)
population grew at an average annual rate of 0.6 percent compared to 1.2 percent
average annual growth rate for the state (computed from Table 3.1.3-2).

Cascade County. Cascade County had a 1984 population of 81,800, almost identical to
its population in 1970 and just slightly above its 1980 population of 80,700. The City of
Great Falls' population was estimated at 58,800 persons in 1984, down from its 1970
population of 60,100 but up from its 1980 population of 56,700.

The population of military personnel and their dependents in the Great Falls area was
estimated at about 9,060 persons in 1986, compared to the peak of 13,760 persons in 1972
(Figure 3.1.3-2). At its peak in 1972, the military population of Great Falls and
Malmstrom AFB stood at about 20.4 percent of the urban area's population, compared to
12.9 percent in 1986.

3-4



to 'c w-4C4 M t-'u vo Lm w n t D C t 34 =U1

Go L)o-~~C~

m o . C3~O.-ec q4 C=)o~ C- rU Z o in C VCDCoin -4 im-el =

Sa Co; co. 1e'- cs ~ q e
V4cc c C 4'~ r-C -4 V9. 60

4,1j

0 C= 4m -4 tn o -4em -4. Co -D4Oqc u -OmCl u) 4 qt C12 a) d -4m-mcq e 1
to iC13 4, t-0 n4 otn,3 M ot-t wM0 4 0 L 1 l A 4t

eq - - z t~o -W to .- U-3 ,-4eq-4 eq M C4 1 -4

4a 0
0

- - .4-.
0

0

00 "t-o EalC. 0-L-C - t - oel4 = qw t =c 4t l)

I I.E' t- 0l "Co 0 1C4 41V

in oi c r4C..- ccoq

E- 2.6 02 00

0<""a CO)

t- M- toLOLntn,-4eqeq C 1 eq Oellw o C=)eqC4 00 t-oCDMLnu~ w~ c)
ooOnO4o~~-u eq ,-1-lolqw M-4 eq ~LeO U13 = -4o 00.c 0

-4 -4 CD C= o~c CII- o .- 4in. ,-iq.- M~ eqe lJoo
cc 0

.4-

bo

V bO 0 0. 0 co 00 cis ~ j

0=

W L Acr 0K

0~ ~ ~ ~ cd 00s0 ,

C3-5



oCo
U-))

(00

(00

00

t --

cx,

(0

cN H

(0 z
N

*0 LOn.

N 0 -no4_L

INNA3IN 7.



Table 3.1.3-2

Actual and Projected Population of Selected Montana Counties and Cities,
the State of Montana, and the United States

(1970-2000)

County and City 1970 1980 1984 1990 2000

Cascade 81,804 80,696 81,815 87,400 89,900

Great Falls 60,091 56,725 58,769 61,500 63,500

Chouteau 6,473 6,092 6,175 6,100 5,800

Fergus 12,611 13,076 12,929 13,300 13,600
Lewistown 6,437 7,104 6,895 7,100 7,300

Judith Basin 2,667 2,646 2,705 2,400 2,20)

Lewis and Clark 33,281 43,039 45,766 51,100 59,500

Pondera 6,611 6,731 7,072 7,200 7,500
Conrad 2,770 3,074 3,056 3,400 5,700

Teton 6,116 6,491 6,444 6,500 6,400

Toole 5,839 5,559 5,742 5,700 5,700

Wheatland 2,529 2,359 2,308 2,200 2,100

Regional TOTAL: 157,931 166,689 170,956 181,900 192,700

Montana 694,409 786,690 824,057 859,900 935,600

United States 203,302 226,546 236,63 1 249,900 268,300
(thous)

Note: For Cascade County and Great Falls, projections were prepared from
Mountain West Research-North, Inc. 1985.

Sources: U.S. Bureau of the Census 1972b, 1982b; Montana Department of
Commerce 1981, 1986; Data Resources, Inc. 1985; Council of Economic
Advisors 1986.
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County population is projected to increase gradually through the year 2000, from its
1984 level of 81,800 to a projection of 89,900 for the year 2000. About 70 percent of this
growth is forecast for the urban planning area around Great Falls. The population of the
urban area is projected at 72,700 in 1990 and 74,700 in the year 2000.

Fergus County. The population of Fergus County was estimated at 12,900 persons
in 1984. This was a slight increase from its 1970 level of 12,600. The City of Lewistown
had a 1984 population estimated at 6,900. Fergus County's population is projected to
grow slightly, to 13,600 by the year 2000, while Lewistown's population would increase to
7,300 in the same period.

Pondera County. The county's 1984 population is estimated at about 7,100. This was an
increase over its 1970 level of 6,600. The City of Conrad had a 1984 population
estimated at approximately 3,100, also an increase from its 1970 level of 2,800. Conrad's
population showed no net change between 1980 and 1984, though the county's population
increased during this period by about 400. Both Pondera County and the City of Conrad
are projected to gradually gain population through the year 2000, reaching approximately
7,500 for the county and 3,700 for the city.

3.1.3.3 Housing

Great Falls Urban Area.

Permanent Housing Units. The Great Falls urban area (Figure 3.1.3-3), which
corresponds to planning divisions 1 through 8, includes most of census tracts 1 through
20. In this area, the total number of permanent year-round housing units was estimated
at 27,253 in 1980. Vacancies were estimated to be 2,240 (8.2%), with 337 units vacant
"for sale only," 1,385 units vacant "for rent," 232 units awaiting occupancy or held for
occasional use, and 286 units classified as "other vacant." Using the housing vacancy
survey, it was estimated that 29,252 permanent year-round units existed in 1985 of which
1,487 were vacant. Available vacancies were estimated to be 3.3 percent, or
approximately 970 units.

Currently, there are 2,030 low-income housing units (1,540 private and 490 public) in
Great Falls with an additional 60 under construction. Low-income housing units in Great
Falls are always occupied and are not available in sufficient quantities to meet the
current demand, even with planned additions.

Based on the demand created by population growth, the supply of permanent housing
units in the Great Falls urban area is expected to grow from 30,300 units in 1990 to
31,100 units by the year 2000. Available vacancies are projected to exceed 850 between
1990 and the year 2000. This change in permanent housing occupancy includes the
offbase housing requirements for the KC-135R air refueling mission.

Temporary Housing Units. The temporary housing stock in the City of Great Falls in
1986 included 4 private campgrounds (260 sites) and 32 hotels/motels (1,600 rooms), with
an average annual vacancy rate of about 75 percent and 50 percent, respectively. During
the peak season, June to August, the vacancy rate decreases to approximately 40 percent
for campgrounds and 25 percent for hotels/motels. However, on a few weekends during
the summer, all sites and rooms are filled. Because of relatively high annual vacancy
rates, no new facilities are planned.

Malmstrom Air Force Base. Malmstrom AFB has 1,406 housing units including 710
Capehart, 492 Wherry, 4 appropriated, and 200 "relocatable" modular homes on
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permanent foundations. These units are currently 99.7 percent occupied. An onbase
mobile home area with capacity for 100 units exists for military personnel use, and is
50 percent occupied. In addition, there are 40 units of temporary living quarters for
inbound or outbound families.

Malmstrom AFB has the facilities to house 40 unaccompanied officers and 1,663
unaccompanied enlisted personnel. All unaccompanied personnel dormitories are
currently fully occupied. The renovation of three dormitories in 1987 and of an
additional two dormitories in 1988 will reduce the personnel capacity of these quarters
by 200. Transient quarterb include space for 40 officers and 48 enisted personnel.

City of Lewistown.

Permanent Housing Units. Permanent year-round housing units in the City of
Lewistown in 1980 were reported at 2,935 by the U.S. Bureau of the Census.
Approximately 22 units were identified as vacant "for sale only," 94 units "for rent," and
103 units were identified as "other vacant." Local realtors feel that these conditions
reflect the current housing stock in Lewistown.

Temporary Housing Units. The temporary housing stock in the City of Lewistown in
1986 included 286 hotel/motel rooms and 66 private campground spaces. Average annual
vacancy rates in these facilities are about 45 and 60 percent, respectively. During the
peak season, June through November, these rates fall to between 10 and 15 percent.
There are no available vacancies during some summer and fall weekends. There are an
additional 100 commercial recreational vehicle sites available. Because of relatively
high annual vacancy rates, no new facilities are planned.

City of Conrad.

Permanent Housing Units. Permanent year-round housing in the City of Conrad was
reported at 1,291 units in 1980 by the U.S. Bureau of the Census. Of these, 144 (11.1%)
were identified as being vacant. Twenty-three of these vacant units were "for sale only,"
88 were "for rent," and 33 were identified as being "other vacant." Since 1980, 29 new
homes and 13 new mobile homes have been added to the housing stock in the City of
Conrad bringing the total number of year-round units to 1,333 in 1986. Local realtors
have estimated vacancies at 5 units (0.4%) for sale and 24 units (1.8%) for rent.

Temporary Housing Units. The temporary housing stock in the City of Conrad in 1986
was estimated at 115 hotel/motel rooms and 75 existing mobile home spaces which could
be used to park recreational vehicles. Conrad has no private campgrounds. Average
annual vacancy rates in Conrad run about 40 percent. This rate decreases to about
10 percent in the summer. Because of relatively high annual vacancy rates, no new
facilities are planned.

3.1.3.4 Education

City of Great Falls. The GFPS system consists of two districts: District No. 1, an
elementary school district (K-8), and District A, a high school district (9-12). The total
GFPS system enrollment declined from a peak of 19,649 students in 1970 to 16,579 stu-
dents in 1976-77 and to 12,193 students in 1986-87 (Table 3.1.3-3). There were 545
regular classroom teachers with an overall pupil-to-teacher ratio of 22-to-i. The GFPS
system operates 15 elementary schools, 2 junior high schools, 2 high schools, and
3 education centers. In addition, three vacant school buildings have been maintained
with a total design capacity of 1,900 students.
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The number of regular classroom students in the GFPS system is projected at 12,176
in 1990; 12,666 in 1995; and 12,827 in the year 2000 (Table 3.1.3-3). The projections
include about 300 students expected to enroll as a result of the KC-135R air refueling
mission at Malmstrom AFB. It is anticipated that the number of special education
students will stabilize at around 470, that the pupil-to-teacher ratio will increase to an
overall ratio of 23-to-i (which is below the state maximum standard), and that the
number of certified teachers will increase to approximately 590. The existing facilities
including the vacant facilities should be adequate to accommodate the projected increase
in baseline enrollment. There are five private schools in Great Falls with a total
enrollment of approximately 600 students.

City of Lewistown. The Lewistown Public School system consists of two school
districts: Elementary District No. 1 (K-8) and High School District No. 1 (9-12). It
includes three elementary schools (K-6), a junior high school (7-8), and a senior high
school (9-12). The total design capacity of these facilities is 2,200 students. There
are 102 certified teaching staff members and 68 noncertified teaching staff members,
with a 1986-87 enrollment of 1,631 students. The projected enrollment for the two
Lewistown school districts is expected to remain at the 1986-87 levels, or decrease
slightly. Consequently, the projected staff and facility needs will not increase over the
current situation.

City of Conrad. The Conrad Public Schools system consists of two school districts:
Elementary District No. 10 (K-8) and High School District No. 10 (9-12). In the 1986-87
school year, a total of 742 students were enrolled in two elementary schools (K-5), one
middle school (6-8), and one high school (9-12), with 70 certified teaching staff
members. The pupil-to-teacher ratios in the two Conrad school districts were
14-to-i for grades K through 8, and 11-to-i for grades 9 through 12.

Future enrollments for the Conrad school districts are expected to remain at the 1986-87
levels with the exception of an increase of approximately 20 to 40 students anticipated
in 1988 as a result of an Air Force Strategic Training Range installation locating in
Conrad.

3.1.3.5 Public Services

City of Great Falls. In 1986, the City of Great Falls employed 406 persons in
16 departments, approximately 20 fewer employees than in the late 1970s. By 1999, city
government employment is projected to reach 421 personnel as a result of the projected
increase in population. A description of the Great Falls Police and Fire departments is
provided because of their expressed importance to the community and relatively large
budgetary requirements.

Police. In early 1987, the Great Falls Police Department had 63 sworn officers and
22 other administrative personnel. The department responded to about 21,000 calls for
service in 1986, and operated 33 vehicles including 20 patrol cars. The number of
personnel can be expected to increase slightly in the future to accommodate the increase
in population. The city detention facility has a capacity for 19 persons, with an average
daily occupancy of 15 to 17 prisoners. The average daily occupancy of this facility is
expected to reach or exceed capacity because of projected future increases in
population.

Fire. The Great Falls Fire Department provides service to the incorporated part of the
city and has contracts with 15 neighboring communities and mutual-aid agreements with
Malmstrom AFB, the Montana Air National Guard, and the Black Eagle Volunteer Fire
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Department. In 1987, the Great Falls Fire Department had 68 firefighters and
4 administrative personnel. The department responded to 1,100 alarms in 1986, a
34-percent reduction from the 1983 level. Current staffing levels are sufficient to meet
the needs of the community in the future unless housing expansion occurs some distance
from current station houses. The fire district the department serves has a Class 2
overall fire-insurance rating. The Great Falls Fire Department has four fire stations
that were designed to handle a population of up to 80,000; therefore, no need for
additional facilities is foreseen.

Cascade County. In 1986, Cascade County had 587 employees in 45 departments. This
number represents an annual average over the last 10 years. In order to maintain
existing service levels, Cascade County will have to hire an additional 14 personnel by
1999 as a result of increased population growth.

Sheriff. In early 1987, the Cascade County Sheriff's Department had 34 sworn officers
and 16 other administrative personnel. Staffing can be expected to increase slightly in
the future as the population increases. The Sheriff's Department currently has 38
vehicles.

The county jail, built in 1914, is overcrowded; it has been housing between 55 and
65 prisoners exceeding its design capacity of 42 to 45. Two recent attempts (in 1982 and
1984) to fund a new jail by issuing public bonds have failed. The inadequate jail facilities
will not meet the needs associated with the projected baseline population increases
including additional military population from the KC-135R air refueling mission.

Fire. In 1986, the Cascade County Rural Fire Council, made up of 15 rural fire
stations, was staffed by one salaried fire chief and 200 to 300 volunteers. The majority
of the rural areas served by the council has a Class 10 fire-insurance rating. The council,
which has 69 vehicles, responded to 200 calls in 1986.

Health. The City-County Public Health Department offers public and environmental
health programs, and employs 30 full-time personnel. Among the services offered are
preschool exams, women/infant/children (WIC) education programs, immunization clinics,
and an air pollution control program. Currently, the immunization program is operating
at capacity and the WIC program has a 4-month waiting list; many Malmstrom AFB
personnel use this program.

The Golden Triangle Mental Health Center offers psychiatric and psychological services
to an eight-county area in north-central Montana, with the Cascade County office
handling between 60 percent and 70 percent of the total number of cases.

Human Services. The Cascade County Office of Human Services handles public
assistance programs including aid to families with dependent children, food stamps,
medical assistance, and a low-income energy assistance program. The office currently
has 55 employees. However, in the last 3 years, the workload has increased substantially
but staffing has not increased proportionately.

The Montana Department of Family Services in Cascade County protects children and
adults from abuse and neglect. Services include counseling, foster care, and the
provision of clothing and shelter. The department currently employs 17 social workers
and works closely with representatives of the child abuse and spouse abuse programs at
Malmstrom AFB.
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Services Provided by Private Agencies. Malmstrom AFB offers its personnel and their
dependents a wide array of services including medical care, child and spouse abuse
programs, legal services, counseling, child care, community and family services, as well
as library and recreational facilities. By providing these services to military personnel in
the area, the Air Force relieves some of the burden of provision by community agencies.

Health and Hospitals. The medical facilities in the City of Great Falls include two
major hospitals: Columbus Hospital, a 199-bed facility; and Montana Deaconess Medical
Center, a 288-bed facility. Columbus Hospital employed a total of 647 full-time
equivalent (FTE) employees in 1986, up from 500 in 1976. The current occupancy rate is
50 percent, compared to the 11-year peak of 78 percent in 1979. Montana Deaconess
Medical Center employed a total of 951 FTE employees in 1986, up from 625 in 1976.
The occupancy rate was 54 percent in 1986 compared to the 11-year peak of 66 percent
in 1976.

Emergency Services. Bicsak Ambulance serves the Great Falls area, and in 1986, it had
a staff of 15 with four vehicles. There are four crewmen on duty at all times manning
two vehicles. In the last 4 years, calls for service have averaged approximately 10 per
day, compared to the 1979 peak of 12 calls per day. In addition to ambulance service,
Great Falls has the North Central Mercy Flight, an emergency air service that has been
in operation for 5 years. In 1986, the North Central Mercy Flight averaged about one
call per day; 70 percent of these calls were for scheduled transfers from smaller
hospitals.

Human Services. Approximately 175 nonprofit community support groups provide
emergency services (food and shelter), support, and information or referrals in the Great
Falls area. The following private organizations have been included as major repre-
sentative agencies in the Great Falls area: the Great Falls Community Help Line;
Opportunities, Inc.; and the Salvation Army.

The Great Falls Community Help Line operates a 24-hour telephone service for persons
in the community in need of information about human service agencies. In 1986, over
half of the 13,830 calls were regarding the Mercy Home, which operates a temporary
shelter for abused women and children, and offers counseling and consultations.

Opportunities, Inc. is a nonprofit community action group that helps people make the
transition from public assistance to self-sufficiency. The agency employs 20 full-time
and 25 part-time employees, and also relies on volunteers to assist with the various
programs. Opportunities, Inc. handles the federal government commodity programs such
as distribution of food to needy families when the commodities are available and also
makes housing referrals.

The Salvation Army runs three programs: Outreach (food and shelter), Thrift Store, and
Youth and Family Center. In 1986, a total of 20 FTE employees staffed the agency, with
additional volunteer workers and general assistance workers. The paid staff is ten FTE
fewer than 1 year ago because of budget cuts. The shelter capacity is 50 persons and
approximately 70 persons are served meals each day.

City of Lewistown. In 1986, there were 165 employees in local government in 14 city
departments. No change in city personnel is expected over the study period. A
description of police and fire departments is provided because of their expressed
importance to the community and relatively large staffing and budgetary needs.
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Police. The Lewistown Police Department consists of 11 officers and 4 administrative
personnel, and this has been the staffing level for the last 15 years. The Lewistown
Police Department responded to 4,240 calls in 1985, with an annual average of 3,063 calls
over the last 10 years. The city and Fergus County share a jail facility which can handle
39 prisoners and has a current average daily population of 3 prisoners.

Emergency services for the city and parts of Fergus County are provided by the
Lewistown Police Department. Lewistown has 15 trained certified techniciars who man
two emergency vehicles. These technicians average about one call per day.

Fire. The Lewistown Fire Department, which has a Class 4 fire-insurance rating, is
staffed by 7 full-time firefighters and 18 part-time firefighters. The fire station is
equipped with two 1,000-gallon-per-minute (gpm) pumpers and one 65-foot snorkel
pumper. In addition, the rural fire district has a 750-gpm pumper. In 1986, the
department responded to 136 calls for service.

Fergus County. Fergus County employs 68 full-time and 32 part-time employees and has
24 departments. The Roads Department is the largest with 20 employees. No change in
county personnel is expected over the study period. The Fergus County Sheriff's
Department and health and hospitals were analyzed further due to their expressed
importance to the community.

Sheriff. The Fergus County Sheriff's Department has eight employees. The county jail,
which is shared with the City of Lewistown, is located in the same structure as the
Sheriff's Department. The Fergus County Sheriff's Department received 17,432 radio
calls in 1985.

Health and Hospitals. The Central Montana Hospital in Lewistown has 47 licensed beds
with an average daily census of 19 patients. The Central Montana Nursing Home has
70 licensed beds and the Vale Vista Manor in Lewistown has 95 licensed beds for long-
term care.

City of Conrad. The City of Conrad employs 33 persons in eight departments. No
change in city personnel is expected over the study period. A description of the Conrad
Police and Fire departments is provided because of their expressed importance to the
community and relatively large budgetary needs.

Police. In 1986, the Conrad Police Department was staffed by five officers. The
department had two vehicles and responded to an average of 120 calls per month. The
jail population has averaged two to three prisoners per day. A new jail facility, which
will be shared with the county, is planned to open in the near future.

Fire. The Conrad Fire Department serves the city and parts of the surrounding rural
areas. The department has an all volunteer staff of 22. In 1986, the department
responded to 9 city calls and 17 rural calls. The city has a Class 5 fire-insurance rating
while the majority of the surrounding rural areas have a Class 10 fire-insurance rating.
The department has two vehicles, one 750-gpm pumper and one 1,000-gpm pumper. The
rural areas have an additional 750-gpm pumper.

Pondera County. Pondera County employs 100 full-time and 30 part-time employees in
20 departments. The Roads Department is the largest with 28 employees, including
summer employment. No change in county personnel is expected over the study period.
The Sheriff's Department, health and hospitals, and emergency services were analyzed
due to their expressed importance to the community.
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Sheriff. The Pondera County Sheriff's Department has five full-time and three part-
time officers. The jail averages two prisoners per day. The new jail, expected to be
completed by the summer of 1987, will have a capacity of approximately 16 prisoners.

Health and Hospitals. The Pondera Medical Center has 34 acute-care beds and 78 nurs-
ing home beds, with an average daily census of four patients. Pondera County
Ambulance provides service to the county as well as nearby areas in Toole and Teton
counties. As of February 1987, Pondera County Ambulance had 20 personnel. The
company has three vehicles and responds to an average of 250 to 275 calls per year; the
majority of these calls are for traffic-related incidents.

3.1.3.6 Public Finance

City of Great Falls. City revenues and expenditures were $17.6 million and
$16.4 million, respectively, in fiscal year (FY) 1986 (Table 3.1.3-4). In constant 1986
dollars, the decline in expenditures and revenues from FY 1980 to FY 1983 was
25 percent and 30 percent, respectively, while the recent increases ranged from 14 to
19 percent. Outstanding general obligation bond indebtedness was $2,440,000 as of
FY 1986. This represented about 15 percent of the general obligation bonding capacity
of the city.

Taxable valuation of property in the city grew slowly from $48.9 million in 1970 to
$60 million in 1985 (current dollar values). However, the 1986 reappraisal resulted in a
reduction to approximately $53.7 million. Measured in constant 1986 dollars, taxable
valuations dropped over 50 percent since 1970.

Based on historical fiscal and population patterns and projected population and economic
growth over the forecast period, revenues and expenditures are assumed to increase to
approximately $22 million (constant 1986 dollars) and stabilize at these levels through
FY 2000 (Table 3.1.3-4).

Cascade County. Revenues of the county's governmental funds were $12.8 million in
FY 1986 (Table 3.1.3-5). By FY 1986, revenues had declined by 25 percent from the
FY 1981 levels. Expenditures in FY 1981 were $15.9 million and by FY 1986 amounted to
only $12.6 million. In constant 1986 dollars, the decline in both revenues and
expenditures has been approximately 40 percent from FY 1981 to FY 1986. The county
has no general obligation bond indebtedness.

Taxable valuation of property in the county has experienced a similar pattern of decline
as in the city. In constant 1986 dollars, taxable valuation in the county has dropped
approximately 50 percent since 1976. Unlike the city, however, the 1986 reappraisal
resulted in a slight increase in 1986 valuations, from $91.6 million in 1985 to
$92.2 million in 1986.

The fiscal outlook for FY 1988 and beyond depends on action taken by the Montana State
Legislature in response to the passage of Initiative 105 and the health of the state and
local economies. While the recent upturn in taxable valuation in the county appears to
signal a turnaround in recent trends in the county's tax base, protested reappraisals leave
the estimated tax collections for FY 1987 in doubt. If current economic trends continue,
revenues and expenditures can be expected to continue to decline through FY 1988. Any
improvement in the county's fiscal position is assumed to be limited to a stabilization of
revenues and expenditures at the current levels.
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Great Falls Public Schools. Budgeted general fund revenues and expenditures of the
Great Falls Elementary School District No. 1 were $22.1 million in FY 1987 and have
grown from $15.1 million in FY 1980. In constant 1986 dollars, expenditures and
revenues have remained relatively stable at approximately $21 million and are assumed
to increase slightly as enrollments increase (Table 3.1.3-6). Outstanding general
obligation bond indebtedness was $1,339,000 as of March 1986, representing about
4 percent of the bonding capacity of the district. Under the P.L. 81-874 program,
Elementary School District No. 1 received approximately $400,000 in FY 1986. Eligible
enrollments in FY 1986 consisted of 820 regular "A" students, which resulted in $370,070
in contributions, and 35 regular "B" students, which resulted in $26,900 in
contributions.

Budgeted general fund revenues and expenditures of the Great Falls High School District
No. A were $13.5 million in FY 1987 and have increased from FY 1980 levels of
$9.3 million. In constant 1986 dollars, revenues and expenditures have been relatively
stable at approximately $13 million. Outstanding general obligation bond indebtedness as
of March 1986 amounted to $3,189,000, representing 9 percent of the bonding capacity of
High School District No. A. Under the P.L. 81-874 program, High School District No. A
received approximately $100,000 in FY 1986. Eligible enrollments in FY 1986 consisted
of 144 regular "A" students, which resulted in $88,400 in contributions, and 551 regular
"B" students, which resulted in $12,800 in contributions.

City of Lewistown. Lewistown governmental fund revenues and expenditures amounted
to approximately $1.7 million in FY 1986. General obligation bond indebtedness con-
sisted of three issues with approximately $708,100 outstanding as of FY 1986,
representing 50 percent of the city's general obligation bond capacity.

Fergus County. Fergus County governmental fund revenues and expenditures amounted
to approximately $3 million in FY 1985, up from approximately $2.7 million in FY 1983.
The county has no general obligation bond indebtedness. In constant 1986 dollars,
revenues and expenditures have remained fairly stable at approximately $3 million.

Lewistown Public Schools. Lewistown Elementary School District No. 1 budgeted reve-
nues and expenditures for FY 1987 are approximately $2.7 million. Expenditures
(enrollment based) per pupil were $2,300 in FY 1987. In constant 1986 dollars, total
revenues and expenditures as well as per pupil costs have been declining steadily since
FY 1983 when revenues and expenditures amounted to $2.8 million and costs were
approximately $2,500 per pupil.

Lewistown High School District No. 1 budgeted revenues and expenditures in FY 1987
were $1.7 million, up 5.6 percent from FY 1986 levels. In constant 1986 dollars, the
increase was 2.6 percent, which represented a reversal of steadily declining budget levels
since FY 1983. Costs per pupil were $3,200 in FY 1987. These costs have been declining
since FY 1983 when they amounted to $3,700 per pupil.

City of Conrad. Conrad governmental fund revenues amounted to approximately
$940,000 in FY 1986, about equal to FY 1983 levels, but down from FY 1984 levels of
$1.1 million and FY 1985 levels of $1 million. Expenditures have fluctuated between
$750,000 and $850,000 over the same period. The city has no general obligation bond
indebtedness.

Pondera County. Pondera County governmental fund revenues amounted to approxi-
mately $3.4 million in FY 1986, up from $2.8 million in FY 1985. Expenditures were
$3.7 million in FY 1986, up from $3 million from the previous year. General obligation
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fable 3.1.3-6

Great Falls Public Schools
Budgeted General Fund Revenues and Expenditures

FY 1980-2000
(million $)

Elementary School High School
Fiscal District No. 1 District No. A
Year Current Constant Ciurrent Constant

1986$ 1986$

1980 $15.1 $21.1 $ 9.3 $13.0
1981 16.0 20.6 9.9 12.7
1982 17.6 21.1 10.4 12.5
1983 18.6 21.3 11.3 13.0
1984 20.0 21.8 12.2 12.9
1985 20.7 21.4 12.5 13.0
1986 21.4 21.4 12.9 12.9
1987 22.1 21.4 13.5 13.1
1990 26.6 23.1 13.7 11.9
1995 36.4 24.2 18.5 12.3
2000 49.2 24.3 26.5 13.1

Note: Budgeted revenues, by definition, equal budgeted expenditures. Projections
assume constant per pupil expenditure rate based on FY 1987 budgeted
revenues and expenditures and estimated school year 1986-87 regular and
special education enrollments.

Sources: Great Falls Public Schools n.da; Data Resources, Inc. 1987.

bond indebtedness amounted to $99,000 as of FY 1986, representing 3.6 percent of the
county's bonding capacity.

Conrad Public Schools. Conrad Elementary School District No. 10 budgeted revenues and
expenditures for FY 1987 are $1.5 million, up 2.6 percent from FY 1986 levels. Costs per
pupil in constant 1986 dollars remained stable at approximately $2,900. Conrad High
School District No. 10 budgeted revenues and expenditures for FY 1987 are $1 million, up
9.4 percent from FY 1986 levels. Costs per pupil in constant 1986 dollars rose from
approximately $3,700 in FY 1986 to $4,150 in FY 1987. The district has no long-term
general obligation bond indebtedness.

Montana State Government. State government finances have been adversely affected by
the recent statewide economic slowdown. General fund revenue shortfalls in 5 of the
last 6 years have been registered. The FY 1987 general fund revenue shortfall is
estimated at approximately $44 million ($347.3 million in revenues compared to
$391.3 million in expenditures). The FY 1987 shortfall was funded by a $35-million
transfer from the educational trust fund and monies left from the prcvious fiscal year.
The current fund balance is estimated at approximately $16 million, representing
approximately 4.1 percent of general fund expenditures.
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Forecasted revenue shortfalls over the next biennium (FY 1988 and FY 1989) have been
funded by the 1987 legislature through a combination of transfers from educational and
coal tax trust funds and a 10-percent personal income tax surcharge. Other major tax
measures enacted by the legislature include an increase in the gasoline tax of 3 cents per
gallon; a change in motor vehicle taxes from a flat fee to a 2-percent tax based on the
value of the vehicle; a reduction in coal severance taxes from 30 pel tent to 15 percent
(assuming the industry increases production to meet target production rates);
implementation of a statewide property tax freeze; and a 4-percent accommodations tax
to be added to the price of hotel/motel rooms, as well as campground accommodations.
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3.2 Utilities

The increased demand for utility services during the construction and operations phases
of the Small Intercontinental Ballistic Missile program at Malmstrom Air Force Base
(AFB) may affect the current service levels of towns, counties, or private firms. The
utilities most likely to be affected by the proposed program are potable water treatment
and distribution, wastewater, solid waste, and energy utilities.

3.2.1 Resource Description

For this analysis, all issues that affect the performance of community and private
systems that service the local area are considered.

3.2.1.1 Potable Water Treatment and Distribution

The potable water treatment and distribution element considers the facilities that
distribute water of a specific quality to meet municipal and industrial demands. The
water supply system is used for diverting water from its natural state, treating it to a
desired quality, storing it, and distributing it to final users.

3.2.1.2 Wastewater

The wastewater disposal system element considers the facilities that provide collection,
treatment, and disposal of nonhazardous waterborne wastes generated by municipal and
industrial users. The wastewater system includes collection, treatment, and disposal of
wastewater generated within a defined service area.

3.2.1.3 Solid Waste

The solid waste element examines the facilities and systems that provide collection and
disposal of solid waste products from municipal and industrial sources. The solid waste
element includes a discussion of the disposal of hazardous wastes within the study area.

3.2.1.4 Energy Utilities

The energy utilities element i.cludes electricity, natural gas (and other heating fuels),
gasoline, and diesel fuel. These energy types account for the majority of energy con-
sumed in the study area. The element includes a discussion of major energy generators
and suppliers, associated transmission and distribution systems, and also identifies state
and Air Force energy conservation programs.

3.2.2 General Analysis Methodolog.y

3.2.2.1 Region of Influence

The Region of Influence (ROI) for the utilities resource is the geographic area where
community utility service may be directly or indirectly affected by the proposed
program. The demographics analysis (Section 3.1) identified the communities expected to
have a notable population change. Based on this analysis and the data collected on the
installation of the Minuteman system, the major population centers of Great Falls,
Lewistown, .. ,,d Conrad are the communities closest to potential worksites and are the
focus of the utilities analysis.
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Service area boundaries in these communities define the ROI for the potable water,
wastewater, and solid waste elements. The ROI for the energy utilities element is
defined by the service areas of those companies providing power and fuel to the commu-
nities and to Air Force facilities located in the deployment area.

3.2.2.2 Potable Water Treatment and Distribution

Municipal water systems potentially affected by the proposed program were contacted
and a historical profile of their use was generated. When available, data for a 5-year
period were collected to identify trends in the amount of water treated and distributed.
Maximum daily demands and peak-hour demand data were collected in addition to
average daily demands. If a breakdown of major water users was available, it was used in
the development of per capita water rates for residential, industrial, and other water
users. Potable water demands at Malmstrom AFB were analyzed separately and as part
of the overall demand on the Great Falls system.

The data collected were used to evaluate current demands on the system and to perform
the future baseline demand forecasts. In addition, these data helped evaluate the
adequacy of existing treatment processes and the sizes of any additional facilities. The
soundness of current distribution systems and any proposed improvements were reviewed
along with the current maintenance program. In addition to data on the performance of
the treatment and distribution system, data on water rates, operation and maintenance
(O&M) budgets, and staffing levels were incorporated into this analysis.

3.2.2.3 Wastewater

Wastewater treatment facilities in each community affected by the proposed program
were assessed as to their' ability to process additional flows and continue to meet their
discharge requirements. The analysis began with an assessment of the flows processed in
the past 5 years. Data concerning the service area and number of customers assisted in
developing per capita rates. These rates were used to forecast future wastewater flows,
which were then compared to existing and future capacities. Wastewater facilities at
Malmstrom AFB were analyzed separately and as part of the overall demand on the
Great Falls system.

Storm drainage systems are analyzed in Section 3.9. In addition to data on the
performance of the treatment and collection system, data on sewer rates, O&M budgets,
and staffing levels were incorporated in this analysis.

3.2.2.4 Solid Waste

Individual solid waste facilities that may be affected by the proposed program were iden-
tified and evaluated. Average daily disposal rates were developed through communi-
cation with each facilities' owners and operators. If this information was not available,
disposal volumes were calculated using an equation that takes into account the per capita
rates, cover requirements, and compaction ratios. Based on this information, the
capacity of the existing disposal sites was calculated and the lifespan of the facilities
identified. Waste generation at Malmstrom AFB was assessed separately and as part of
the overall demand on the local system.

For each facility or system, current operating costs were obtained in terms of their
collection and disposal rates. Staffing levels and O&M budgets were analyzed. Proposed
facility expansions or equipment and staffing additions were noted as part of the baseline
analysis.
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Hazardous waste treatment, storage, and disposal facilities within the ROI were identi-
fied and the characteristics of the facility were recorded. Known hazardous waste sites
were identified and the data were provided to the water resources group so that the
potential effect on surface and groundwater resources could be assessed.

3.2.2.5 Energy Utilities

Major utility companies that provide electricity and natural gas, along with local
suppliers of liquid fuels and other alternative energy sources, were included in the study.
For electricity and natural gas suppliers (and, to some extent, liquid fuel distributors),
the service area of the supplier extended beyond the ROI identified for the potable
water, wastewater, and solid waste elements. Energy consumption at the base and the
outlying facilities was assessed separately. Energy resources were evaluated in terms of
historical use and price. Energy use identified per capita annual consumption of electri-
city (in kilowatt-hours [kWh]), natural gas (in thousand cubic feet [Mcf]), and gasoline and
diesel fuel (in gallons).

Unit costs for these energy forms were obtained from the suppliers or derived from
average annual customer costs. Information on consumption and cost was obtained from
energy utility suppliers in the ROI, and federal energy data reports were used to verify
these data.

Each energy service was analyzed to determine existing capacities and the ability to
meet demands, as well as the nature of the systems, their size, extent and existing condi-
tions, and frequency of energy interruptions and system disturbances. This portion of the
analysis included a description of the capacities and reserve margins of electrical-
generating systems, natural gas reserves, liquid fuel supply contract quantities, and in
addition, facilities plans, energy conservation programs, and use of nonrenewable energy
resources.

3.2.3 Existing and Future Baseline Conditions

3.2.3.1 Potable Water Treatment and Distribution

Water treatment and distribution data for the systems servicing cities within the ROI are
identified in the following sections. These systems are currently providing adequate
service to their customers and do not anticipate any difficulties in meeting future
demands.

City of Great Falls. The City of Great Falls provides potable water to approximately
64,600 persons, including Malmstrom AFB. The existing daily demands, met with
diversions from the Missouri River, average 11.63 million gallons per day (MGD).
In 1985, maximum daily peak demand was 39.85 MGD and minimum daily use
was 5.05 MGD. The existing water treatment facility has a capacity of 48 MGD. The
distribution system consists of 5 pumping stations and 11 storage tanks (15.7 million
gallon [MG] capacity).

Th} service area population for the Great Falls water system will increase to 66,800
persons by 1990 and to 68,300 persons in the year 2000. Average daily potable water
requirements are expected to increase to 12.24 MGD in 1990 and to 12.51 MGD by the
year 2000. Adequate capacity will continue to be available through the year 2000, with
the plant operating at 26 percent of capacity.
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Malmstrom Air Force Base. Potable water use at Malmstrom AFB equaled 367 MG in
fiscal year (FY) 1985. The present contract with the city allows for the use of 460 MG of
water per year at a cost of $191,000. The base receives this supply through a 12-inch and
an 8-inch main and monitors the quality to determine if additional chlorine is needed.
Total capacity of the interconnection at 70 pounds per square inch is estimated to
be 3.37 MGD. Onbase storage tank capacity equals 2.2 MG with an additional 0.6-MG
tank at the Weapon Storage Area for fire protection.

Onbase potable water requirements will increase by 73 MG annually as a result of the
KC-135R air refueling mission. This additional demand will increase average daily use to
a total of 1.16 MGD by 1990. Onbase water use should remain relatively constant
through the year 2000.

City of Lewistown. Potable water is supplied to Lewistown from Big Springs, which is
located approximately 7 miles southeast of the city. Two pipelines (16- and 20-inch)
supply up to 6.9 MGD to approximately 7,100 residents. This includes 75 customers whose
property is adjacent to the city's water supply lines but is located outside the city
limits. Average daily water use from 1983 to 1986 equaled 1.8 MGD with peak demands
averaging 3.1 MGD. Two elevated steel storage tanks provide 1.35 MG of potable water
for use in meeting peak demands and firefighting purposes. Voluntary water restrictions
have been instituted during the summer to control lawn watering and other uses.

Lewistown's service area population will be 7,300 in 1990 and 7,500 in the year 2000,
including 200 persons outside the city limits. The average daily demands will increase
to 1.85 MGD in 1990 and 1.9 MGD in the year 2000. The city's system can presently
supply 6.9 MGD, and average daily demands will equal 28 percent of capacity in the
year 2000. Adequate capacity will be available for future growth without the
construction of any additional system facilities.

City of Conrad. Potable water is supplied to the City of Conrad from Lake Frances,
which is located approximately 12 miles to the northwest. Water is obtained from the
Pondera Canal and Reservoir Company and is delivered to the city through two 12-inch
pipelines. Two 2,000-gallon-per-minute (gpm) pumps deliver the supply to a 2.85-MGD
filtration facility. Storage consists of two 1-MG storage tanks. Currently, average daily
demands equal 0.45 MGD with maximum daily demands reaching 1.5 MGD.

Conrad's service area population is projected to increase to 3,400 in 1990 and 3,700 in the
year 2000. Potable water demands will increase to 0.48 MGD in 1990 and 0.52 MGD in
the yea" 2000. The filtration facility will be operating at 18-percent capacity in the
year 2000, with adequate capacity to meet projected demands.

3.2.3.2 Wastewater

Wastewater treatment facilities serving the ROI are identified in the following
sections. Each of the facilities examined has adequate capacity for existing and future
demands.

City of Great Falls. Wastewater from Great Falls and Malmstrom AFB is treated at a
regional wastewater facility operated under contract with the City of Great Falls by
Envirotech Operating Services. This activated-sludge facility has a design capacity of
21 MGD and 60,000 pounds per day of total solids. Average daily flows to the facility,
generated by approximately 64,600 persons, were 9.4 MGD in 1986 including a flow of
0.65 MGD from the base. Discharges from the plant to the Missouri River have consis-
tently met the Montana Pollutant Discharge Elimination System permit requirements.
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An older portion of the sewer system in the city's downtown area still consists of
combined storm and sanitary sewers. During rainstorms and periods of rapid snow melt,
high flows enter this system. During such conditions, untreated wastewater has entered
the Missouri River since the flows exceed the capacity of the pump station at 6th Street
and River Drive. Under these conditions, flows at the treatment plant have ranged from
30 to 50 MGD or three to five times above normal. To alleviate these problems, the city
has incorporated sewer replacement and improvement projects, including improvements
to the northeast interceptor, into its budget. Current efforts include the Heren Park
relief sewer, separation of combined downtown sewers ($1.3 million), the south
interceptor sewer, and $536,000 in sewerline replacements.

The service population of the Great Falls treatment plant will increase to 66,800 persons
by 1990 and to 68,300 persons in the year 2000. Wastewater flows are anticipated to
increase to 9.6 MGD in 1990 and to 9.9 MGD by the year 2000. With the plant operating
at 47 percent of capacity by the year 2000, adequate capacity will continue to be
available at the existing 21-MG, activated-sludge facility. Additional capacity will
become available as the city continues to implement improvement plans that reduce
infiltration/inflow to the sewer system.

Malmstrom Air Force Base. Wastewater generation at Malmstrom AFB averages
0.65 MGD with peak flows equaling 0.9 MGD. The sewer system flows to a lift station on
the northern edge of the base that pumps the sewage through a 12-inch force main to the
Great Falls system. Capacity of the force main is estimated at 1,900 gpm
or 2.74 MGD. The present contract with the city provides for the treatment of 300 MG
of effluent at a cost of $150,000. In FY 1985, the city processed a total of 236 MG of
sewvage from the base at a cost of $124,931.

With the addition of the KC-135R air refueling mission, it is estimated that wastewater
flows will increase by 0.10 MGD in 1989 to 0.75 MGD. Currently, there are no improve-
ments planned to the base system other than the tie-ins associated with the new
mission. Adequate capacity will be available in the existing force main to handle these
wastewater flows.

City of Lewistown. Wastewater is treated at a recently improved secondary treatment
plant with a capacity of 2.83 MGD. The plant discharges approximately 2.38 MGD to Big
Spring Creek. Wastewater flows processed at the treatment plant are being surcharged
by groundwater that is infiltrating into the sanitary sewers. This condition is especially
prevalent in the southern part of the city where the groundwater table is high and the
sewers are made of tile with unsealed joints. The extent of this problem is illustrated by
comparing the water use of 1.8 MGD to the actual wastewater processed, which
is 2.38 MGD. Currently, there is no specific program planned to alleviate this problem.

Lewistown's service area population is expected to grow to 7,100 persons in 1990 and
to 7,300 persons by the year 2000. Wastewater flows are estimated to increase to
2.5 MGD in 1990 and remain at that level through the year 2000. Flows are expected to
stabilize as infiltration to the system is reduced as a result of a periodic maintenance of
sewers and manholes and emergency replacements of pipe sections. In the year 2000, the
treatment plant will be operating at 87 percent of capacity and it will be adequate to
process the projected flows.

City of Conrad. Wastewater generated by the City of Conrad is treated in a lagoon
system that consists of one aerated pond and two settling ponds and has the capacity for
a service population of 6,000 persons. Average daily flows in 1986 were 0.43 MGD;
however, wet springtime weather produced high groundwater conditions that led to
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infiltration problems in the city's sewer system and increased flows by 34 percent.
Typically, wastewater flows have averaged 0.32 MGD or approximately 100 gallons per
capita per day. Currently, the ponds operate at 60-percent capacity and 'ischarge to the
Dry Fork-Marias River.

Conrad's wastewater flows are expected to increase to 0.35 MGD in 1990 and 0.38 MGD
by the year 2000. The existing lagoons will be operating at 62-percent capacity in the
year 2000 with adequate capacity to treat projected flows.

3.2.3.3 Solid Waste

Solid waste collection and disposal service in the ROI is summarized in the following
sections. Currently, the systems are adequate to service all residential and commercial
collection and disposal needs.

City of Great Falls. The City of Great Falls Public Works Department provides collec-
tion and disposal service to 10,000 residential and 1,200 commercial customers within the
city limits. Approximately 225 tons per day (T/day) are disposed at the city-owned
landfill and the city is leasing an additional 40 acres adjacent to the site for future
disposal requirements. The remaining service life of both sites is estimated to
be 15 years.

Collection and disposal is also provided by two private companies: Greens Disposal and
Black Eagle Disposal (both owned by Bayside Waste, Hauling, and Transfer, Inc.
of Redmond, Washington). Together, the two companies serve approximately
8,000 residential and 700 commercial accounts within the City of Great Falls, the
surrounding rural areas, and Malmstrom AFB, and dispose of approximately 120 T/day at
Greens Disposal Site No. 1. Currently, Greens Disposal Site No. I has a remaining
service life of 10 years, at which time Site No. 2 will be placed into operation. Site
No. 2, an 80- to 100-acre permitted site in a nearby coulee, will have an estimated
service life of between 75 and 100 years.

The service area population for all three collectors will increase to 79,200 persons
in 1990 and 81,100 persons by the year 2000. Total daily disposal requirements will
increase from the current volume of 345 T/day to 357 T/day in 1990 and to 366 T/day by
the year 2000. Some changes in the collection routes may be necessary; however, the
disposal services have included population increases in their projected remaining landfill
capacity, and will be able to adequately service the baseline solid waste disposal needs.

Malmstrom Air Force Base. Solid waste generated onbase is collected and disposed of by
Greens Disposal Company. A total of 4,040 tons per year (T/yr) or approximately
11 T/day was generated onbase in 1985. The annual cost of the pickup, delivery, and
removal of waste from the base is approximately $125,000. The base recently awarded
Greens Disposal Company a new 1-year contract with a 2-year option for collection and
disposal of all nonhazardous wastes.

The KC-135R air refueling mission at Malmstrom AFB will generate an increase in solid
wastes. These wastes will be similar to those generated by the Minuteman missile
maintenance program, and the existing procedures are adequate to handle the additional
wastes. Construction and operations wastes associated with the new mission will be
hauled offbase under a contract with a licensed solid waste disposal contractor.

Cityof Lewistown. Solid waste collection and disposal in the City of Lewistown is
provided by two private companies, Seversons Disposal and Mister "M" Disposal.
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Seversons operates within a 5-mile radius of Lewistown and provides collection for
approximately 550 residential and 70 commercial accounts. Approximately 10,000 cubic
yards per year (cy/yr) or 17 T/day of waste are deposited at a Class II landfill 2 miles
east of the city. The company is presently using 25 acres for disposal; however,
according to the company's owner, there is unlimited space available for disposal.

Mister "M" Disposal provides collection and disposal service to a seven-county region in
Montana, including 1,300 residential and 300 commercial customers. The company
operates a Class II landfill 3 miles east of Lewistown on U.S. 87 and disposes of approxi-
mately 9 T/day at the site. The site is adequate for all disposal needs, and at the present
rate of disposal, will remain in service for 20 years, through the year 2006.

Lewistown's population is projected to increase by 200 persons between 1985 and 1990,
and again between 1990 and the year 2000. Solid waste generation is expected to
increase proportionately and will be handled by the existing collection and disposal
systems.

City of Conrad. The City of Conrad Public Works Department provides collection and
disposal service for approximately 1,250 residential and commercial accounts within the
city limits. Approximately 23,700 cy/yr or 36 T/day are deposited by the city. Only
5 acres of the original 40-acre site are still being used for disposal; however, city
officials estimate the remaining service life to be 20 years. The city plans to begin
siting a new facility within the next 10 years to replace the existing site.

The population of Conrad is projected to increase to 3,400 persons by 1990 and
to 3,700 persons by the year 2000. Solid waste generation in the area will increase
proportionately, and the existing and planned additions to the collection and disposal
system will be adequate to handle the baseline solid waste generation.

Hazardous Wastes. Approximately 2,500,000 gallons of hazardous wastes are generated
in Montana annually. The municipal and private landfills do not accept hazardous wastes
for disposal. All hazardous wastes generated within the state are either recycled or
transported out-of-state to a variety of state or U.S. Environmental Protection Agency
permitted facilities. Malmstrom AFB generated approximately 10,900 pounds of
hazardous waste in 1985 and 6,600 pounds in 1986. The majority of wastes included
sodium chromate, batteries and battery acid, oils, paints, thinners, and other regulated
materials. Included in this amount are wastes generated by the Montana National Guard
in Great Falls and Helena.

The base has a hazardous waste storage facility that is permitted by the Montana
Department of Health and Environmental Sciences, Solid and Hazardous Waste Bureau.
The facility consists of a 40- by 50-foot asphalt storage pad and has a maximum capacity
of 7,000 gallons or approximately 56,000 pounds. It is located adjacent to the Defense
Reutilization and Marketing Office (DRMO). Construction of a new facility was included
in the FY 1988 O&M program and is programmed for construction in 1988.

The DRMO is responsible for providing for the proper handling of the wastes and
arranging for the transport of wastes to treatment and disposal facilities. The DRMO
contracts with a permitted hazardous waste transporter for out-of-state disposal.

The addition of the KC-135R air refueling mission at Malmstrom AFB will increase
onbase hazardous waste generation. Typical waste includes thinner, paint stripper,
alkaline corrosion remover, and aircraft cleaning solution. Based on experience with
other KC-135R missions, annual generation will equal 5,470 gallons or approximately
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43,800 pounds. However, new corrosion control processes will be used at Malmstrom
AFB and estimates of the actual waste amounts are anticipated to be less.

In compliance with the federal Resource Conservation and Recovery Act, Malmstrom
AFB has developed a Hazardous Waste Management Plan. This plan outlines the
procedures for the identification and testing of wastes, requirements and use of the
manifest, pretransport requirements, facility standards, and emergency plans. The base
also has a Spill Prevention and Response (SPR) Plan that outlines procedures that base
personnel must follow in response to fires, explosions, or unplanned releases of hazardous
wastes. The SPR Plan contains an Oil and Hazardous Substance Contingency Plan and an
outline of the training requirements for the Spill Response Team. Recovery operations
are carried out in accordance with the procedures in these plans.

3.2.3.4 Energy Utilities

Electricity.

Regional Overview. Montana's electricity needs have historically been met by hydro-
electric generation (85-99%), supplemented by coal generation. Since 1976, the per-
centage of hydroelectric capacity has been steadily declining, and by 1984, it accounted
for only 53 percent of generating capacity. At the same time, the percentage of coal
generation has increased, and by 1984 accounted for 41 percent of the total electricity
generated in the state. Out of a total of 4,008 megawatts (MW) of electricity generated
in Montana in 1984, 2,116 MW were from hydroelectric plants and 1,877 MW were from
fossil fuel-fired plants.

Local Distributors. The Montana Power Company (MPC) provides electrical service to
the municipal areas of Cascade, Fergus, and Pondera counties. Three rural electric
cooperatives, Fergus, Marias River, and Sun River, supply electrical power to the rural
areas of the ROI.

In 1985, MPC had a system capability of 1,510 MW, including approximately 1,313 MW of
generating capability and 197 MW of purchased power. A record peak demand
of 1,295 MW was recorded in 1985, with a 14-percent reserve margin. Total sales of
electricity for the system were 7.6 billion kWh, a 1-percent increase from 1984. Average
annual residential consumption was 9,267 kWh per year, at a cost of $0.0433 per kWh
compared to the national average of $0.0795 per kWh.

The MPC projects a 1.,- p,. average annt,1! increase in peak demand between 1986
and the year 2000. To meet the projected peak demands of 1,441 MW in 1990
and 1,710 MW in the year 2000, the company will rely on purchased power and
hydroelectric generating plant upgrades. Reserve margins will be 12 percent in 1990 and
10 percent in the year 2000. Because of the loss of a large industrial load, a decline in
the rate of growth of electrical loads, and a considerable surplus for the foreseeable
future, MPC has agreed with the Montana Public Service Commission not to include its
210-MW share of Colstrip 4 in the rate base charged to its utility customers. Instead, it
has made a simultaneous sale-leaseback arrangement with a group of private investors to
reduce the cost of the plant to the company, and it is trying to market the power from
the plant within and outside the region. This effort has been hindered by a surplus of
power throughout the region and by limited access of MPC to the transmission lines that
would permit sale of the power outside the Pacific Northwest. If the power is not sold on
a long-term contract, it might be available to serve increases in load in the company's
system. Total energy sales are projected to grow at a 1.2-percent annual rate from 1987
to the year 2010. This forecasted growth rate is lower than that experienced from 1960
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to 1986, and is attributed to slower economic growth in the state and increasing
electricity prices.

The Fergus, Marias River, and Sun River rural electric cooperatives supply electrical
service to the rural portions of Judith Basin, Wheatland, Chouteau, Lewis and Clark,
Teton, Fergus, Toole, Pondera, and Cascade counties. The cooperatives do not operate
any generating facilities, but purchase power from regional wholesalers through the
Central Montana Electric Power Cooperative. Formed by 13 member cooperatives,
Central Montana Electric purchases power from MPC, Western Area Power
Administration (WAPA), and Basin Electric Cooperative in Bismarck, North Dakota, for
sale to the member cooperatives. Central Montana uses a blended rate for the member
cooperatives, and differences result from individual load factors of the member
cooperatives.

In 1985, Fergus Electric purchased approximately 75,700,000 kWh from Central Montana.
Sales to customers and their own use is estimated at 68,500,000 kWh, based on monthly
averages. Fergus Electric projects total system energy requirements to decrease at
a 1.5-percent average annual compound rate between 1984 and 1989. A small increase
(0.6% annually) is projected between 1989 and the year 2000. As a result, energy
requirements are projected to be 81,489,000 kWh in 1990 and 86,574,000 kWh in the
year 2000. Fergus Electric experiences highest peak demand in the winter. Winter peak
demand is projected to decrease at a 0.5-percent average annual compound rate
between 1984 and the year 2000. The winter peak demand will fall from 24.9 MW in 1984
to 22.9 MW in the year 2000. The company anticipates a 4-percent rate increase in
June 1987 because of increased costs from Central Montana Electric.

Marias River purchased a total of 106,515,200 kWh in 1985. Total sales and their own use
accounted for 95,187,200 kWh. Between 1984 and the year 2000, Marias River Electric
projects system energy requirements to increase at a 3.1-percent average annual
compound rate. Requirements are projected to be 129,094,000 kWh in 1990 and
167,308,000 kWh in the year 2000. During the same time period, peak demand (winter) is
projected to increase at a 2.6-percent average annual compound rate to 26.5 MW in 1990
and to 34.2 MW in the year 2000.

Sun River Electric purchased a total of 91,760,000 kWh from Central Montana in 1985.
The company's sales and own use totaled 80,841,700 kWh. Between 1984 and the
year 2000, Sun River Electric projects system energy requirements to increase at a
4-percent average annual compound rate. Requirements are projected to be
100,349,000 kWh in 1990 and 118,337,000 kWh in the year 2000. Sun River experiences
its highest peak demand in the summer. Peak demand is projected to increase at a
1.2-percent average annual compound rate, and is projected to be 25.5 MW in 1990 and
30 MW in the year 2000. The member cooperatives receive all needed power from
Central Montana Electric in accordance with their individual power requirement
projections.

Malmstrom Air Force Base. The MPC and Fergus, Marias River, and Sun River rural
electric cooperatives supply power to the base and deployment area. In FY 1985, the
base electricity consumption was 40,438,800 kWh at a cost of $1,193,672. Monthly peak
demand for FY 1985 was 7.3 MW. Service to the base is supplied by MPC from the Great
Falls northeast substation, which has a transformer capacity of 20 megavolt-amperes
(MVA). Peak demand on the substation was 10.3 MVA in 1985. Backup feed to the base
is supplied by the Great Falls eastside substation, which has a transformer capacity
of 20 MVA. Peak demand on the substation in 1985 was 23 MVA.
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With the addition of the KC-135R air refueling mission, demand onbase is projected to
increase by 3.35 MW to a total of 11 MW. Additional power requirements can be supplied
by MPC or from WAPA. A complete upgrade of the onbase distribution system is planned
for FY 1992 at an estimated cost of $8,000,000. In addition, a new 115-kilovolt
transmission line and 30-MW substation may be installed onbase prior to 1990, and will
replace the use of the Great Falls northeast substation. The MPC plans to increase the
capacity of the eastside substation by 25 percent with the addition of fan cooling to the
transformer banks.

Launch Control Facilities and Launch Facilities. Fergus, Marias River, and Sun River
rural electric cooperatives supply power to 110 launch facilities and 8 launch control
facilities. In FY 1985, they supplied approximately 18,230,000 kWh of electricity to the
sites, at a combined cost of $714,001. The facilities have a high load factor and
therefore receive attractive rates. According to the cooperatives, any new facility
would receive the same rates. The MPC supplies power to a total of 12 launch control
facilities and 90 launch facilities and in FY 1985 supplied 17,350,080 kWh at a cost
of $544,007. There are 50 substations that distribute power to the launch facilities and
launch control facilities. The suppliers own and operate the substations, transformers,
lines, and meters up to and including the service pole for each launch control facility and
launch facility.

Natural Gas and Heating.

Regional Overview. Natural gas sales in Montana rose steadily from 1950 until the
mid-1970s when sales began to dramatically decline. Historically, the industrial sector
has been the largest user of natural gas, with the residential sector the second largest
user. This trend has reversed, and by 1985, the residential sector was the largest user of
natural gas and the commercial sector became the second largest user.

Local Distributors. Great Falls Gas Company and MPC supply natural gas in the ROL.
The Great Falls Gas Company, which provides natural gas to the City of Great Falls, had
sales in FY 1985 that reached 4,920 million cubic feet (MMcf), a 2.8-percent increase
from 1984. In 1985, the company provided service to approximately 22,518 customers,
and average annual residential consumption was 115 Mcf at a cost of $461. Residential
rates are $4.11 per Mcf, compared to the national average of $6.12 per Mcf. The
company purchases its supply from MPC and currently has a 30-percent excess capacity
margin due to reduced use as a result of conservation measures. This enables the
company to increase their operations from 5 MMcf up to an additional 30 MMcf for peak
consumption.

The Great Falls Gas Company anticipates growth in the rcsidential, commercial, and
industrial sectors, except for Malmstrom AFB which has installed a coal-fired central
heat plant and hot water distribution system. This represents a 6-percent loss of the
company's total system load. Sales are projected to increase at a 2-percent annual rate
between 1987 and 1997 to a total of approximately 5,200 MMcf in 1990 and 6,000 MMcf
in 1997.

The MPC also provides natural gas service to much of central and western Montana
including the municipal areas of Conrad and Lewistown. In 1985, the company sold a
total of 35,632 MMcf to 103,748 customers. In 1985, average annual residential
consumption for customers of MPC was 130 Mcf at a cost of $498. Residential
customers paid an average of $3.83 per Mcf in 1985. The company has adequate natural
gas reserves to supply the system for 25 years, based on the company's own reserves plus
reserves under long-term contract. The company reports that natural gas sales have
stabilized, and projects sales should remain constant over the next 10 years.
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Both Great Falls Gas Company and MPC received approval on January 1, 1987 for a
decrease in natural gas prices for both residential and commercial customers.
The 9.9 cents per Mcf decrease reflects lower gas costs from suppliers. Great Falls Gas
Company customers will receive a net decrease of 3.8 cents per Mcf as a result of
decreased loads in their service area.

Malmstrom Air Force Base. Great Falls Gas Company provides natural gas to the base
via a 12-inch-diameter line with a rated capacity of 470 Mcf per hour. In FY 1985, the
base consumed 552 MMcf. The 1987 estimate for onbase use is 275 MMcf. With the
addition of a new mission in 1988, consumption is estimated to increase by 12 MMcf to a
total of 287 MMcf.

In 1983, as part of the Air Force energy conservation assurance plan which called for the
conversion of gas-fired boiler installations to a coal-fired system, a coal-fired central
heat plant was installed onbase to serve the industrial and commercial-type facilities.
The plant has three high-temperature water generators, each rated at 85 million British
thermal units per hour (MBtu/h) output. The maximum existing heating load is estimated
to be 102 MBtu/h in the winter and 10 MBtu/h in the summer. The minimum reserve
capacity is assumed to be 160 percent. Preconstruction estimates of yearly coal use
equaled 36,000 tons. During the winter of 1986 to 1987 (an exceptionally mild winter),
only 5,000 tons were consumed. With the addition of the KC-135R air refueling mission,
the peak heating load in 1990 will be approximately 163 MBtu/h, with a 95-percent
reserve capacity. Increased coal consumption is estimated to be 9,000 T/yr. The
existing heat plant will be adequate to handle the new load only if all three boilers are
used.

Liquid Fuels.

Regional Overview. Montana's total gasoline sales in 1984 were 451,152,000 gallons.
Per capita use was 548 gallons, 123 percent of the national average. Diesel sales totaled
198,933,000 gallons in 1984, with a per capita rate of 241 gallons, 232 percent of the
national average. Transportation accounted for 57 percent of the state's diesel sales, and
military use accounted for 0.4 percent.

Local Distributors. The local retailers of petroleum products purchase their supplies
from either the Montana Refining Company of Black Eagle or the Yellowstone Pipeline
Company of Billings. Montana Refining Company operates a petroleum refinery with a
capacity of 6,500 barrels per day (bbl/day) that currently operates at 6,000 bbl/day. The
refinery produces regular, unleaded, and premium unleaded gasoline, No. 2 diesel fuel,
Jet-A fuel (commercial airline fuel), JP-4 (aviation fuel), and all road oils (e.g.,
asphalt). The company's sales area encompasses a 150-mile radius from Great Falls.
In 1986, the company produced a total of 2,410,621 barrels of petroleum products, an
18-percent increase from 1985.

Yellowstone Pipeline Company is jointly owned by Conoco, Exxon, and Unocal
companies. The pipeline carries refined products to the Great Falls area and portions of
western Montana. Continental Pipeline Company owns and operates two oil pipelines
that deliver crude oil to three refineries in the Billings area. Conoco operates
a 52,000-bbl/day capacity refinery, the Exxon refinery has a 45,000-bbl/day capacity, and
the Cenex refinery has a 40,000-bbl/day capacity.

Malmstrom Air Force Base. Liquid fuels are supplied to Malmstrom AFB through
contracts with local and regional distributors that are filled through the Defense Fuels
Supply Center (DFSC). The fuel is currently delivered to the base from the refinery by
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Cenex Company in tanker trucks, and stored in 56 onbase tanks with a total capacity
of 52,715 barrels or 2.2 MG. In 1986, vehicle use of regular and unleaded gasoline
was 482,067 gallons and 248,817 gallons of diesel. Nonvehicle use, such as that delivered
to launch control facilities storage tanks, was 173,188 gallons of regular and unleaded
gasoline and 161,146 gallons of diesel fuel.

The KC-135R air refueling mission will use approximately 12 MG of JP-4 fuel per year.
Onbase fuel storage capacity will be increased by 60,000 barrels or 2.52 MG. The fuel
will continue to be procured through the DFSC. Fuel deliveries to the base will be either
by tank truck or through the Yellowstone Pipeline Company service line.

Energy Conservation/Alternative Resources.

State of Montana. The Montana Department of Natural Resources and Conservation
established the Conservation and Renewable Energy Bureau in the mid-1970s in response
to the oil embargo and national energy crisis. The bureau administers programs funded
by the U.S. Department of Energy, the Bonneville Power Administration, and with
revenues generated by the state coal-severance tax. The goals of the bureau are to
reduce energy consumption in the residential, commercial, governmental, and agricul-
tural sectors through the use of energy efficient technologies and renewable energy
resources.

Montana Power Company. The 1978 Public Utility Regulatory Policy Act requires
electric utility companies to purchase power from independent power producers
(Qualifying Facilities [QFI) at an avoided cost (i.e., the utility's savings is based on the
cost to buy the power elsewhere or produce the power itself). In Montana, the rate that
MPC is required to pay is set by the Public Service Commission. The MPC forecasts
that 282 MW of QF resources, including wind, small hydro, and cogeneration, will be
made available during the 1986 to 2009 planning period. This is a 680-percent increase
from the 1984 forecast of 36 MW. In addition, the MPC also includes forecasts for
programmatic conservation. This is provided by the company's electric customers
through participation in the company's Electric Conservation Purchase Plan and/or the
Street and Area Lighting Electric Conservation Program. These plans are designed to
achieve savings in the residential, commercial, industrial, local-governmental, and
irrigation sectors, and from street and area lighting customers through the use of
retrofits for existing structures and devices. As a result of these programs, the company
forecasts annual savings between 26 and 49 MW by 1995.

Malmstrom Air Force Base. The Energy Management and Control System onbase
monitors and controls facility heating, ventilation, and air conditioning in 39 buildings.
The FY 1986 Military Construction Program budget includes the addition of 21 buildings
to the system, and upgrading the systems in 23 of the existing 39 buildings. The new
system will be able to monitor points at 816 locations onbase.
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3.3 Transportation

Deployment of the Small Intercontinental Ballistic Missile (ICBM) system would generate
additional travel demand during the construction and operations phases. As a result,
potential problems may include increased congestion; increased travel and shipment
times; decreased safety, comfort, and convenience; insufficient road right-of-way; and
increased utilization of terminal and control facilities.

3.3.1 Resource Description

The transportation resource includes the various facilities used for the safe and efficient
movement of persons arnd materials from place to place, the traffic associated with these
facilities, and the ancillary facilities required for operation. The transportation resource
elements include roads, public transportation, railroads, and commercial airports.

3.3.1.1 Roads

Roads include all interstates, federal-aid designated primary and secondary U.S. ur state-
numbered highways, county-maintained roads, and federal-aid designated urban roads.
Of particular importance in the transportation analysis are the roads to be used during
the construction and operations phases of the Small ICBM system and other program-
related traffic.

3.3.1.2 Public Transportation

Public transportation includes all facilities provided for the movement of passengers and
their incidental baggage within the main population areas. Buses and taxis are the most
common public transit services available in the Montana study area

3.3.1.3 Railroads

Railroads include all facilities utilized for the movement of passengers and freight on
rail lines. These consist of the rolling stock and terminal and control facilities.

3.3.1.4 Airports

Airports consist of all facilities utilized for he airborne movement of passengers and
freight. These facilities include aircraft landing facilities, terminal buildings, naviga-
tional control systems, and grounid vehicle access facilities.

3.3.2 General Anplysis Methodology

3.3.2.1 Region of Influence

The Region of Influence (ROI) for transportation includes ail potentially affected
transportation elements in the Montara study area such as highways, principal arterials,
public transportation routes, railroads, and airports. The geographic boundary of the ROI
is defined by the construction sites for the Small ICBM program, which include onbase
construction areas and the affected launch facilities, roads, and operations areas. The
ROI also includes locations where additional transportation : .ilities will have to be
provided to serve the direct and indirect program-induced population. As shown in
Figure 3.3.2-1, the ROI for transportation ;q located within the nine Montana counties of
Cascade, Chouteau, Fergus, Judith Basin, Lewis and Clark, Pondera, Teton, Toole, and
Wheatland.
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3.3.2.2 Roads

Roads were identified by their physical features and estimated level of service (LOS).
The LOS, which is specified by letter scores A (very good) to F (failure), is a qualitative
measure that incorporates the collective factors of speed, travel time, traffic inter-
ruptions, freedom to maneuver, safety, driving comfort and convenience, and operating
costs provided by a road facility under a particular volume condition. Figure 3.3.2-2
illustrates the operational characteristics for the six LOS scores in a basic freeway
segment, and Table 3.3.2-1 lists typical conditions of .'ach letter score along freeways
and multilane roads, two-lane highways, and urban arterial streets. The estimated LOS
values were based on historic traffic volumes, including both passenger cars and heavy
vehicles, and available road descriptions.

Future conditions on rural roads were projected by considering traffic changes to be
proportional to countywide population changes. Future traffic volumes on interstate and
primary highways connecting major population centers were estimated using statewide
population changes. Population changes were derived from the socioeconomics resource.
Travel demand in the Great Falls urban area was assessed by developing a computerized
transportation model to simulate existing traffic conditions. Population, employment,
housing units, and vehicle registration forecasts were obtained and applied to the model
to estimate future travel demands. Future planned missions at the base, including the
KC-135R air refueling mission, were considered in the analysis. The approach followed
procedures outlined in the National Cooperative Highway Research Program Report 187,
Quick Response Urban Travel Estimation Techniques and Transferable Parameters User's
Guide (Transportation Research Board 1978). The LOS and capacity analyses at critical
intersections and principal arterials in Great Falls, Lewistown, Conrad, and on
deployment area roads, were performed for traffic conditions for the years 1990, 1995,
and 2000.

3.3.2.3 Public Transportation

Public transportation services were characterized by size of fleet, types and extent of
service, frequency of service, ridership, and potential for expansion. Future conditions
were obtained from information provided by transit officials.

3.3.2.4 Railroads

The general characteristics of railroads within the region were evaluated. Existing and
planned conditions of the rail network, including its rolling stock, railyard capacity,
freight hauled, and availability of lines to access program sites, were considered. The
possibility of abandoning specific sections, where indicated in state railroad plans, was
noted where pertinent. The ROI for railroads is shown in Figure 3.3.2-3.

3.3.2.5 Airports

Commercial airports were characterized by their location, type of service, commercial
airline and general aviation aircraft served, terminal and landing facilities, parking, and
other services provided at the airport. Future conditions and planned improvements or
expansions, as indicateI in the airport's master plan or the state airport system plan,
were included. The RO[ for airports is shown in Figure 3.3.2-3.
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3.3.3 Existing and Future Baseline Conditions

3.3.3.1 Roads

City of Great Falls. The Great Falls urban area is configured in a grid-type network of
north-south and east-west roads. Most of the major roads in Great Falls have two lanes
except 10th Avenue South and Central Avenue West, and sections of 6th Avenue West,
1st Avenue South, 2nd Avenue North, 57th Street, Northwest Bypass, 3rd Street West,
Smelter Avenue, 10th Street North, and 25th Avenue Northeast; these are all four-lane
roads.

Most of the major arterial or federal-aid designated urban routes within Great Falls
provide operation at LOS A or B except along sections of Central Avenue, 1st Avenue
North, and 2nd Avenue North within the central business area where service levels are
LOS C or D. Traffic flow is also reduced along 10th Avenue South (which is part of
U.S. 87/89) between River Drive and 38th Street where service levels are at LOS D or E
during peak hours. Estimated LOS resulting from normal traffic increases without the
program are not expected to change, or at most, drop by one level in the years 1990
through 2000.

Planned transportation improvement programs in Great Falls that may influence future
travel patterns include the reconstruction of a bridge and an interchange, installation of
signal lights, institution of traffic management schemes, and the construction of an
arterial bypass south of 10th Avenue South.

Malmstrom Air Force Base. Malmstrom Air Force Base (AFB) is located approximately
1.5 miles east of the city limits of Great Falls. The major roads within Malmstrom AFB
include Goddard Avenue, 1st Street, 2nd Street, 5th Street, Avenue C, and Avenue G.
Most of the base streets and roads were repaired and resurfaced during the fall of 1986.
They are all two-lane roads and vary from a 42-foot to 54-foot right-of-way.

The average annual daily traffic (AADT) flow entering or leaving Malmstrom AFB by the
main gate at 2nd Avenue North was 10,538 vehicles in 1985. The section of 10th Avenue
North leading to the commercial gate had an AADT of 3,584 in the same year. There are
no significant congestion or problem areas except during the peak periods (7:30 A.M.-
9:00 A.M. and 3:30 P.M. - 5:00 P.M.) when occasional, short delays occur at the gate for
those entering the base. The base, however, has a south gate along U.S. 87/89 which is
used by military traffic commuting to the Weapons Storage Area and the eastern part of
the base.

City of Lewistown. Lewistown is located in Fergus County, 106 miles southeast of Great
Falls. The major roads in the city include sections of primary highways U.S. 87 (Main
Street), U.S. 87 Bypass (6th Avenue/Ist Avenue), and U.S. 191 (Kendall Road); and
federal-aid designated urban roads Boulevard Street; Spring Street; Casino Creek Drive;
5th Avenue; Brassey Street; Walnut Avenue; Ist, 4th, and 7th Avenues; Entrance Street;
Wendell Avenue; and Mount Pleasant Avenue. Traffic along Main Street varies between
5,410 and 6,770 AADT, along 1st Avenue (part of U.S. 191) between 6,040 and 7,360
AADT, and along Boulevard Street from 1,750 to 1,860 AADT, which results in peak-hour
flow conditions of LOS B, LOS C, and LOS A, respectively. Service levels on other major
arterial or federal-aid designated urban routes within Lewistown are at LOS A.

There are no proposed programs that would affect the service levels along the arterial
routes in Lewistown. Estimated LOS resulting from normal traffic growth without the
program are not expected to change between the years 1990 and 2000.
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City of Conrad. Conrad is located in Pondera County, approximately 60 miles northwest
of Great Falls. The major roads in the city include Main Street (which is also designated
as Business Route 15), 4th Avenue (which is part of Federal-Aid Secondary Road 534),
and Sollid Road (which is part of Federal-Aid Secondary Road 218). The AADT in 1985
was 6,890 along Business Route 15 between 4th and Central Avenues, and 1,434 along
4th Avenue west of Main Street. This results in peak-hour flow conditions of LOS B
along Business Route 15 and LOS A along 4th Avenue.

There are no proposed programs that would affect the service levels along the arterial
routes in Conrad. Estimated LOS resulting from normal traffic growth without the
program are not expected to change between the years 1990 and 2000.

Deployment Area Roads. The road network within the nine counties that comprise the
ROI consists of 14,864 miles of U.S. and state highways, county roads, and city-owned
streets. The network consists of an interstate, 17 federal-aid primary routes, and
47 federal-aid secondary routes. Figure 3.3.2-1 (Section 3.3.2.1) shows the interstate and
the various federal-aid designated primary and secondary U.S. and Montana-numbered
roads within the ROI. The major highways that link the major cities include
Interstate 15; U.S. 87, 89, and 191; and Montana State Highway 200.

A total of 1,707 miles of roads are currently designated as Minuteman
transporter/erector (T/E) routes. Nearly all of these two-lane T/E routes are of
asphalt (56%) and gravel (43%) surface. Traffic flows are mostly low, but moderate
flows occur along primary and urban routes such as Interstate 15, U.S. 87 and 89, and
their urban sections within Great Falls. This results in operations of LOS A along the
T/E routes, except along U.S. 89 west of Vaughn (LOS C), along Montana State
Highway 200 east of Simms (LOS B), and along U.S. 89 west of Belt (LOS B).

A 4-mile section of U.S. 87/89 from the U.S. 87 Bypass east of Great Falls (10th Avenue
South and 57th Street South intersection) to the Montana State Highway 227 and
228 intersection (Highwood and Sand Coulee/Stockett intersection) is planned for majo-
upgrade and reconstruction. The proposed improvement is to widen the existing two-lane
road into a divided four-lane highway.

Population projections show an increase for Cascade, Fergus, Lewis and Clark, and
Pondera counties, whereas the population will remain the same or decrease for all other
counties. Consequently, normal traffic changes between the years 1990 and 2000 are not
expected to reduce the quality of service lower than the current LOS along the rural
roads.

There are 315 bridges along the T/E route network including 30 bridges on alternate T/E
routes. Nearly 44 percent of the bridges in the network are timber structures. All
bridges have adequate vertical clearance for the Hard Mobile Launcher (HML) and HML
transporter vehicle. Most of the bridges are on interstate or primary highways. These
are located in eight counties, with Cascade and Fergus counties containing nearly
57 percent. Bridge distribution by location and type of road is shown in Table 3.3.3-1.
Based on the proposed HML configuration and operational requirements, 124 bridges have
been identified as incapable of supporting the HML. A total of 3,308 culverts and 74
cattle guards have been identified along the T/E routes. The culverts are classified by
type and distributed by counties as shown in Table 3.3.3-1.

At present, military vehicle movements in support of the Minuteman program include an
average of 48 T/E round-trips per year with two security vehicles and a federal marshall
controlling the travel of the convoy. Approximately 14 times a month, a reentry vehicle
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is moved to the base for periodic/update maintenance. Four security vehicles, one
helicopter, and a federal marshall accompany the reentry vehicle. Utility vehicles such
as water, refueling, and wastewater transports service each launch control facility on an
as-needed basis (average is 1 trip per vehicle per month). Maintenance vehicles make
two to five trips per week to the launch facilities and launch control facilities. Safety
vehicles travel to the deployment area in response to hazardous conditions and/or
accidents and perform periodic safety checks. In addition, crews, support technicians,
and security police are replaced on a 1, 3, and 4-day cycle, respectively.

3.3.3.2 Public Transportation

Public transportation service in Great Falls is provided by both buses and taxis. The
Great Falls Transit District manages the bus service within Great Falls and Black Eagle,
Montana and offers two types of services: scheduled fixed route and chartered service.
In 1985, the system had an annual ridership of 485,000 passengers or an average weekday
ridership of 1,750 passengers, and on Saturdays, an average ridership of 850 passengers.
There are no plans to increase fleet size or to extend bus routes in the near future. Taxi
service in Great Falls is provided by the Diamond Taxicab Company, a privately owned
company that operates on an on-call. basis 24 hours a day. No local bus and taxi services
are available within the cities of Lewistown and Conrad.

3.3.3.3 Railroads

Two major rail lines provide service in the area, the Class I Burlington Northern Railroad
(BN) and the Class III Central Montana Railroad (CMR). Rail passenger service is
provided across northern Montana by Amtrak's "Empire Builder," which passes through
Havre, Shelby, and Cut Bank (Section 3.3.2.2, Figure 3.3.2-2). Freight service is provided
by the BN which operates the north-south main line between Billings and Sweetgrass at
the Canadian border. Another main freight line passes from Helena through Great Falls
to Fort Benton. The BN maintains a branch line from Great Falls and terminates just
northwest of Malmstrom AFB.

In the Lewistown area, a branch line extends from Sipple near the BN mainline to
Lewistown. The BN has recently extended the line between Sipple and Moore.

The CMR was formed to preserve rail service to central Montana on a 66.1-mile branch
line that was abandoned by the BN. This CMR line extends southeast from Geraldine to
the Spring Creek junction, and then proceeds west to Moccasin, which is on the BN
mainline.

3.3.3.4 Airports

The region is serviced by airports located in Great Falls, Lewistown, and Conrad.

Great Falls International Airport. Located about 3 miles southwest of downtown Great
Falls, the Great Falls International Airport is the largest commercial airport in north-
central Montana. Four major airlines, Northwest Orient, Delta, Continental, and United,
currently serve Great Falls. Smaller regional carriers, Northwest Airlink (formerly Big
Sky Airlines) and Horizon Air, also serve the area. The airport has three active
runways. The primary access to the airport is through Airport Road (Federal-Aid Urban
Route 5212), which connects directly to Interstate 15.

Other facilities at the airport include those for air cargo, mail, and for the Montana Air
National Guard, which currently leases about 125 acres of land southwest of the
passenger terminal complex.
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Lewistown Airport. Lewistown Municipal Airport, located approximately 3 miles south-
west of the City of Lewistown, is a commuter airport that serves Fergus County and
surrounding areas. Northwest Airlink serves Lewistown with two round-trips every
weekday from Billings and Havre. The airport has three paved runways. The main access
to the airport is via Federal-Aid Urban Route 7103, which connects directly to U.S. 87 or
Main Street within Lewistown.

Conrad Airport. Conrad (Pondera County) Airport, located immediately west of the City
of Conrad, serves mostly general aviation. The airport has a paved main runway and a
turf runway that is used during crosswind conditions. The airport is accessed through
Federal-Aid Secondary Route 534, which connects to Business Route 15.
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3.4 Land Use

Deployment of the Small Intercontinental Ballistic Missile at Malmstrom Air Force Base
(AFB) would result in population increases that may require additional residential and
associated commercial and public infrastructure development in the affected
communities. It would also result in changes or disruptions to rural land uses or
agricultural management practices.

3.4.1 Resource Descrtption

3.4.1.1 Urban Land Use

Urban land use addresses direct impacts resulting from construction of program-related
facilities on or in the vicinity of the base, and indirect prc;ram impacts caused by
population growth. These impacts can affect both developed and undeveloped land.

3.4.1.2 Rural Land Use

Rural land use addresses the changes in land use caused by acquisition of land for
proposed program use and the impacts from transporter/erector (T/E) route
modifications, launch facility modifications, and establishment of required explosive
safety zones around the launch facilities. It also addresses indirect impacts on
agricultural management practices.

3.4.2 General Analysis Methodology

3.4.2.1 Region of Influence

The Region of Influence (ROI) for urban land use was based on the assumption that
inmigration could lead to land use changes in the form of new residential development
and associated support services and infrastructure. The ROI includes Malmstrom AFB
and the counties and communities where program-induced population inmigration is
anticipated. The City of Great Falls in Cascade County is expected to be the largest
recipient of program-related population increases. The communities of Lewistown and
Conrad in Fergus and Pondera counties, respectively, are also likely to receive program-
induced population growth.

The ROf for rural land use includes the nine counties where the launch facilities are
located and where direct and indirect land use impacts from the proposed program could
occur. These counties ace Cascade, Chouteau, Fergus, Judith Basin, Lewis and Clark,
Pondera, Teton, Toole, and Wheatland.

3.4.2.2 Urban Land Use

Urban land use was evaluated in terms of the overall rate of development and the local
capacity to absorb additional population. An urban land use inventory was conducted to
determine acreage. Planning documents were reviewed to identify land use issues and
policies most relevant to the ROI.

Future baseline conditions focused on urban land development as a whole. Communities
were analyzed using a systematic procedure that addressed local planning capabilities,
access to service and facilities, and proposed development.

Future baseline land uses without the program were estimated. To estimate residential
land use, the required change in supply of housing units, based on housing projections
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developed in the socioeconomic analysis, was multiplied by density factors determined
from local conditions and practices using densities (i.e., units per acre) shown in
Section 4.4.1.1. Vacant land absorption was determined for each community by
considering historical trends and annexation policies. Land use changes anticipated as a
result of the KC-135R air refueling mission were incorporated.

3.4.2.3 Rural Land Use

Land uses in the deployment area were identified through interpretation of aerial
photographs and existing maps. The generalized pattern of agriculture was determined
and subdivided by type of use. Future baseline conditions assumed a continuation of
existing patterns, except in specific locations undergoing conversion.

3.4.3 Existing and Future Baseline Conditions

3.4.3.1 Urban Land Use

The expansion of urbanized areas occurs through the utilization of vacant developable
land and/or the redevelopment of existing urban areas. Vacant developable land includes
land designated as urban or non-open space categories in the adopted comprehensive plan
of a city, county, or regional planning agency.

City of Great Falls. Great Falls contains approximately 10,860 acres within the city's
corporate boundaries. An unincorporated area of approximately 28,245 acres surrounds
the city. The City of Great Falls and the unincorporated area, which includes
Malmstrom AFB (3,163 acres) and the surrounding land within 1 mile of the base,
comprise the study area for the land use analysis. Land use data for this study area are
presented in Table 3.4.3-1.

Table 3.4.3-1

Land Uses in the Great Falls Urban Area
and at Malmstrom AFB

1986
(acres)

Great Falls Malmstrom AFB
Land Use Urban Area and Vicinity

Single-Family Residential 6,629 0
Multiple-Family Residential 702 360
Commercial 997 28
Industrial 2,332 150
Public 3,231 332
Administrative 0 211
Flightline 0 865
Ordnance Related 0 82
Agricultural/Rangeland 19,096 5,2911
Vacant Developable 6,118 1,135

TOTAL: 39,105 8,454

Note: ILands located within 1-mile zone of the base.
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The largest outward growth has occurred on the south side of the city west of the
Missouri River, and on the east side between the city and Malmstrom AFB. Infill has
occurred in the western section of the city. Present growth patterns have the potential
to continue due to the presence of large amounts of vacant developable land present at
locations adjacent to and within developed areas.

The City of Great Falls and the Great Falls City-County Planning Board have adopted
zoning ordinances, subdivision ordinances, and a comprehensive plan.

Malmstrom Air Force Base and Vicinity. Figure 3.4.3-1 illustrates the existing land uses
at Malmstrom AFB and in the vicinity of the base as of March 1986.

City of Lewistown. Lewistown contains 1,011 acres within the city's corporate
boundaries, whereas the city-county planning area contains 13,975 acres. Considerable
vacant developable land is located within the built-up areas of Lewistown. The City of
Lewistown and the Lewistown City-County Planning Board have adopted zoning
ordinances, subdivision ordinances, and a comprehensive plan.

City of Conrad. Conrad contains 685 acres within the city's corporate boundaries. There
is considerable developed land available in the form of essentially vacant trailer parks.
The City of Conrad and the Conrad-Pondera City-County Planning Board have adopted a
comprehensive plan, a zoning ordinance, and a subdivision ordinance.

3.4.3.2 Rural Land Use

Analysis of existing rural land use conditions focused on the TIE route corridors (1,000-ft
wide on either side of the T/E route centerline) and the land surrounding each launch
facility. The existing patterns of rural land use are expected to continue in the future
throughout the ROI.

Generalized Land Use in the Region of Influence. Figure 3.4.3-2 presents a generalized
overview of rural land use in the ROI. The livestock industry utilizes approximately
43 percent of the land in the form of rangeland. Cattle raising is the primary livestock
activity with the sheep, horse, hog, and poultry industries as secondary. Dry-farmed
cropland constitutes the second largest type of land use activity. Dry-farmed crops
generally include wheat and barley. Irrigated agriculture has the highest value per
acre. Hay is the principal crop grown on irrigated lands, followed by barley. Both crop
and livestock agricultural industries are dependent on the road network.

Rural areas are characterized by small towns with lower population densities. The
remaining land use type in rural areas consists of woodlands, generally located in
mountainous areas and usually managed by the U.S. Forest Service.

Land Use Along Deployment Area Roads. The principal land uses along deployment area
roads are dry-farmed cropland and rangeland.

Land Use Around Launch Facilities. Land uses around the launch facilities are primarily
characterized by dry-farmed cropland or rangeland.

Inhabited Structures Withina , 000-Foot Study Area. To cover a range of potential
explosive safety zone expansions at each launch facility, areas within 2,000 feet of
existing Minuteman silo closures were analyzed for the presence of inhabited structures.

An analysis of the 2,000-foot study area at each of the 200 launch facilities identified
the presence of 91 residences, 10 commercial structures, and 1 school in the vicinity of
45 launch facilities (Table 3.4.3-2; Figure 3.4.3-3).
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Table 3.4.3-2

Number of Inhabited Structures Within the 2,000-Foot
Study Areas of the 341st Strategic Missile Wing Launch Facilities

Launch1  School2  Commercial Residential Residential 3

Facility Structures Structures Structures Population

A-4 0 0 2 5
A-6 0 0 17 46
A-7 0 0 2 5
A-8 0 0 3 8

A-li 0 0 1 3
B-3 0 0 1 3
B-8 0 0 1 3

B-10 0 0 4 II
C-2 0 0 2 5
C-5 0 0 1 3
C-8 0 0 2 5

C-l1 0 2 5 14
D-6 0 0 1 3
D-7 0 0 1 3
D-8 0 0 1 3
D-9 0 0 1 3

D-11 0 0 2 5
E-3 0 0 2 5
E-9 0 0 1 3
H-4 0 0 5 14
H-5 0 0 1 3
11-6 0 0 1 3
tI-9 0 0 1 3

1-10 0 0 2 5
J-6 1 0 1 3

J-10 0 0 3 8
K-5 0 0 1 3
M-2 0 0 4 11
M-5 0 2 4 11
M-7 4  0 3 3 8
N-2 0 0 1 3
N-3 0 0 2 5
N-8 0 0 1 3
N-9 0 2 1 3
0-7 0 0 1 3
P-6 0 0 1 3
P-9 0 0 1 3

Q-15 0 0 1 3
Q-16 0 0 1 3
Q-18 0 0 1 3
S 33 0 0 1 3
S-34 0 0 1 3
T-42 0 0 1 3
T-43 0 1 0 0
T-44 0 0 1 3

TOTAL: 1 10 91 252

Notes: ILaunch facilities that contain no inhabited structures within an explosive
2safety zone are not listed.
3School population consisted of 9 studrens and I teacher in 1986.

Estimated persons per residential structure using R1)I average number of
2.7 per household and rounding off to ne rest person.

4 One of the three commercial struetures at M-7 contains multiple uses
including a 4-unit motel, barb•r shop, and a self service laundry shower
facility and is counted as one structure.
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3.5 Recreation

Deployment of the Small Intercontinental Ballistic Missile would result in population
increases in communities in or near the deployment area. Depending on the availability
of recreation resources and facilities and their current use, population increases
associated with the proposed program may result in an increased demand that is greater
than the available supply. For purposes of analysis, recreation has been divided into
regional and local recreation. In addition, a discussion of the Montana tourism industry is
included in the regional recreation section.

3.5.1 Resource Description

3.5.1.1 Regional Recreation

Regional recreation is defined as outdoor recreation activities that are dependent on or
enhanced by natural surroundings or resources (e.g., lakes, rivers, and forests). This type
of recreation, also known as resource-based recreation, is generally associated with
federal, state, and other public lands that do not necessarily have developed facilities.

3.5.1.2 Local Recreation

Local recreation is defined as recreation activities that are directly linked to developed
facilities and/or parklands. This type of recreation, also known as user-based recreation,
is generally associated with municipal or county government lands developed specifically
for recreation.

3.5.2 General Analysis Methodology

3.5.2.1 Region of Influence

The Region of Influence (ROI) for the regional recreation analysis includes federal, state,
and regionally managed recreation areas located within an approximate 150-mile travel
distance from Great Falls, Montana. The ROI for the local recreation analysis includes
those urban areas projected to receive a majority of the program-induced inmigration,
specifically Great Falls, Lewistown, and Conrad.

3.5.2.2 Regional Recreation

The determination of existing and projected baseline conditions for the analysis involved
the identification of resource-based recreation areas. Information pertaining to
available recreation opportunities and facilities and visitation data were collected for
each recreation area. Recreation opportunities and use were considered for various
activities, including camping, picnicking, swimming, fishing, hunting, boating,
backpacking, horseback riding, off-road vehicle (ORV) use, skiing (both cross-country and
downhill), and snowmobiling.

Existing and projected recreation use (in activity days) within the ROI was calculated
using participation rates determined for the existing population for each activity in
a 1985 outdoor recreation needs survey conducted by the Montana Department of Fish,
Wildlife and Parks (MDFWP). Participation values derived for the department's
Administrative Region 4 were used because the geographical boundary of this region
corresponds approximately to that of the ROI. Projected use was based on the expected
increase in population within the ROI, because there is a direct relationship between
population levels and increased recreation use.
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3.5.2.3 Local Recreation

The determination of existing and projected baseline conditions for the analysis involved
the inventory and evaluation of recreation facilities and programs provided by the
communities. Park and recreation master plans and inventories, local recreation
information brochures, and comprehensive plans for the affected cities and counties were
used in the analysis. Primary agency contacts were made with local park and recreation
departments/boards and land use planning officials. Field surveys were conducted to
supplement and update data from local agencies and available documents.

For the local recreation analysis, established population-based recreation standards were
applied to the existing and projected population for the city-county planning areas for
two categories: parkland and recreation facilities. The analysis considered existing
conditions in terms of available supply and the need for additional improvements based
on locally identified deficiencies and comparison to established standards. Staffing
levels were examined to determine the staffing necessary to administer, operate, and
maintain the park and recreation system. Commercial/private recreation facilities in
the communities were also considered in the analysis.

3.5.3 Existing and Future Baseline Conditions

3.5.3.1 Regional Recreation

A wide variety of recreation opportunities exist within the ROI. These opportunities
occur in portions of three national forests (Lewis and Clark, Lolo, and Helena), Giant
Springs State Park, numerous state recreation areas and fishing access sites, the Upper
Missouri National Wild and Scenic River, Glacier National Park, and several national
wildlife refuges and state wildlife management areas. These areas are primarily
associated with various physiographic features including the Rocky Mountain Front
Range, the Little Belt Mountains, the Missouri River and its tributaries, three large lakes
on the Missouri River (Canyon Ferry, Hauser, and Holter), and various other water bodies
and mountain ranges in north-central Montana.

Lewis and Clark National Forest, which consists of five separate land units, is the most
heavily used recreation area in the ROI. The national forest, particularly along the
Rocky Mountain Front and in the Little Belt Mountains, provides a majority of the
opportunities in the ROI for camping, fishing, hunting, hiking/backpacking, horseback
riding, ORV use, and winter activities. The national forest has two developed downhill
skiing facilities and also provides numerous trails for cross-country skiing and
snowmobiling. The portions of the Lolo (Seeley Lake area) and Helena national forests
within the ROI provide similar recreation opportunities.

Giant Springs State Park is the most heavily used state park or recreation area in the
ROI. The park, located just outside Great Falls along the Missouri River, is a day-use
facility and includes a large picnic area and a fish hatchery. Other heavily used areas
include state recreation areas on Holter, Hauser, and Canyon Ferry lakes. The
U.S. Bureau of Land Management (BLM) also manages a recreation area on Holter Lake.
These areas provide camping, fishing, swimming, boating, waterskiing, and other water-
based recreation opportunities.

Fishing is the major recreation activity in the region. The Missouri, Smith, Sun,
Blackfoot, Marias, and Teton rivers and numerous reservoirs and lakes throughout the
ROI provide fishing and some boating opportunities. The state maintains fishing access
sites on most of these water bodies with the heaviest use occurring at Willow Creek,
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Pishkun, Eureka, Nilan, and Bynum reservoirs. The approximately 30-mile segment of
the Missouri River downstream from Holter Lake and south of Great Falls is one of the
most heavily fished areas in the state. Floating is a popular activity on the Missouri,
Smith, and Blackfoot rivers.

Hunting is also a major recreation activity in the region. Big game and upland game bird
hunting occur on national forest lands, state lands, and scattered parcels of BLM land,
but a large amount of hunting also occurs on private lands. Use of public lands for
hunting is increasing as more private landowners are restricting hunting opportunities on
their lands. Popular waterfowl hunting areas include Freezeout Lake Wildlife
Management Area, Benton Lake National Wildlife Refuge, Lake Helena, and Canyon
Ferry Lake. Recreation participation within the ROI for various activities is presented
in Table 3.5.3-1.

Tourism. The tourism industry in Montana is an important component of the state's
economic base. Since the early 1980s, when the traditional industries of the state
(i.e., wood products, mining, agriculture, and energy) began to decline, tourism has grown
steadily. An estimated 2.75 million nonresident travelers, who spent approximately
$475 million on goods and services, visited Montana in 1986. The number of nonresident
visitors has increased by approximately 2.5 percent annually since 1979. In addition,
resident travel within the state has increased and total expenditures by residents and
nonresidents exceeded $850 million in 1986 and directly supported approximately
22,000 travel-related jobs.

Until recently, the State of Montana spent very little on travel promotion compared to
other states (Montana was recently ranked 49th in the nation). The state spent
approximately $600,000 in fiscal year (FY) 1980-81, $1.25 million in FY 1983-84, and
$1.16 million in FY 1986-87. However, with the recent approval by the Montana State
Legislature of a 4-percent tax on overnight accommodations to be used for travel
promotion, Montana will spend more than $4 million dollars in FY 1987-88 and
approximately $5 million in FY 1988-89 to promote the state as a vacation destination.

The state has expanded its travel promotion program in an effort to increase awareness
of the state and attract more visitors to Montana. Recent studies conducted for the
Montana Promotions Division concluded that a majority of the nonresidents contacted for
the studies had little or no perception of the state. The state's primary markets are
considered to be the upper Midwest, along the Pacific Coast, the Southwest, and western
Canada. Montana's tourism industry is primarily based on the scenic attraction of the
state's natural resource base. Travel promotion has focused on the recreation
opportunities offered by the numerous rivers, streams, lakes, and forested mountain
ranges in the state and the "old west" image associated with the many small towns and
historic attractions throughout the state. Montana is also in competition with many of
its neighboring states, all of which offer natural resource-based attractions and
opportunities that are similar.

Tourist attractions in the north-central Montana region include Glacier National Park,
Giant Springs State Park, historical sites associated with the Lewis and Clark Expedition,
and the Charles M. Russell Museum and Studio. Glacier National Park is the cornerstone
of the state's tourism industry, and together with Yellowstone National Park, results in a
steady flow of tourists through the central region of the state.
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3.5.3.2 Local Recreation

City of Great Falls. The City of Great Falls Park and Recreation Department is the
major provider of parkland and recreation facilities in the Great Falls urban area. In
addition, the Great Falls Public Schools (GFPS) system provides additional facilities
which supplement the city's facilities; however, these are not regularly available to the
general public. Commercial/private facilities (e.g., golf courses, bowling centers, and
racquet clubs) are also available in the Great Falls urban area.

The Great Falls Park and Recreation Department operates and maintains 43 developed
parks containing approximately 743 acres, including a softball complex, and both a 9- and
18-hole golf course. Approximately 280 acres of the developed parkland consists of
neighborhood or multi-neighborhood parklands. An additional 9-hole golf course may be
developed by 1990. In addition, the department has 15 undeveloped parkland parcels
containing approximately 370 acres, including 2 islands located in the Missouri River and
a 240-acre parcel. Several small parcels are planned for development over the next
several years.

The developed parks provide 24 ballfields, 32 tennis courts, 9 soccer fields, 3 outdoor
swimming pools, and an indoor swimming pool. Thirty-two parks have playground
apparatus, three parks have jogging paths/fitness courses, and ten parks have basketball
courts. The GFPS system provides additional indoor and outdoor facilities, including an
indoor swimming pool, an indoor running track, two tennis courts, basketball courts,
gymnasiums, and football/soccer fields.

Based on information provided by the Park and Recreation Department and comparisons
with established recreation standards, Great Falls currently has adequate parkland
acreage and recreation facilities to serve the existing population. Parkland and facilities
are also adequate to serve the projected population with the exception of softball and
golf facility shortages that could develop over the next several years.

City of Lewistown. The City of Lewistown operates and maintains eight parks, a softball
complex (4 softball fields), and the Lewistown Civic Center. The parks, totaling
approximately 35 acres, provide a swimming pool, an ice skating rink, six tennis courts,
four basketball courts, and five ballfields (1 baseball and 4 youth baseball). One park is
available for hiking and nature study. The Lewistown Public Schools system supplements
the city's facilities with an athletic field and gymnasium at Fergus High School and
playground equipment and basketball courts at three elementary schools. Private
recreation facilities available include two bowling alleys, a racquetball club (2 courts),
and a country club with a swimming pool and 18-hole golf course. Lewistown has
adequate parkland and recreation facilities to accommodate its existing and projected
population.

City of Conrad. The City of Conrad operates and maintains approximately 31 acres of
developed parkland, which include five parks and the Conrad Sports Complex. These
areas provide a swimming pool, one basketball court, and eight ballfields. The city also
has an undeveloped 1.7-acre parcel. The city has a cooperative agreement with the
Conrad Public Schools system for use of school district facilities, including eight tennis
courts, two athletic fields, outdoor basketball courts and playground areas, and two
gymnasiums. In addition to these facilities, commercial recreation facilities available
include a bowling alley, a racquetball/health club (2 courts), and a 9-hole golf course.
Conrad has adequate parkland and recreation facilities to accommodate its existing and
projected population.
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3.6 Visual Resources

Small Intercontinental Ballistic Missile facilities or program-induced land disturbance
could influence visual resources and, therefore, the environmental character of the
region. For this reason, an analysis of visual resources is included in this Environmental
Impact Statement.

3.6.1 Resource Description

Visual resources are defined as the physical characteristics or qualities of the envi-
ronment that can be seen by observers of the landscape. A landscape is defined as a
portion of land that the eye can comprehend in a single view, irrespective of its aesthetic
value. Each type of landscape is determined by its visible features and their
arrangement in the landscape composition. These landscape features consist of
landform, vegetation, and structures. Each of these features is defined by four basic
elements: form, line, color, and texture. All of these elements are present in every
landscape, but each exerts a different degree of visual influence within a given
landscape. The more elements that exert a strong visual influence or contrast in a
particular landscape, the stronger or more interesting the landscape character.

3.6.2 General Analysis Methodology

3.6.2.1 Region of Influence

The Region of Influence for visual resources covers the entire deployment area.
However, a smaller area of intensive study was identified and includes only those launch
facilities that are located within 0.5 mile of and are visible from scenic and heavily
traveled highways (highways with a 1985 annual average daily traffic of at least 1,000).
Twenty-one launch facilities (out of the total of 200) and their surrounding landscapes
are included in this area. There are other launch facilities within 0.5 mile of such
highways which cannot be seen from the highways because of intervening topography.
The proposed Hard Mobile Launcher enclosures to be constructed at launch facilities that
are more than 0.5 mile from the highways are not likely to be exposed to a large enough
number of viewers to have an effect on visual resources.

3.6.2.2 Baseline Methodology

Because the analysis methodology to determine program impacts on visual resources, as
used here, is a modified version of the U.S. Bureau of Land Management (BLM) Visual
Resources Management (VRM) methodology, it requires that landscape descriptions be
prepared. Instead of identifying VRM classes, as is done with the BLM VRM
methodology, four generalized landscape types were identified within the deployment
area: mountains, foothills, rolling plains, and planar (level) uplands. Similar landscape
areas are termed landscape characteristic provinces (LCPs) and were derived mainly
from landform maps. The visual character within each LCP is similar; that is, within
each LCP, landscape features (landform, vegetation, and structures) are similar in form,
line, color, and texture. Using computer graphic methods, a deployment area map
showing launch facilities and launch control facilities was compared with an LCP map,
and the number of launch facilities in each LCP was plotted.
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3.6.3 Existing and Future Baseline Conditions

3.6.3.1 Landscape Characteristic Provinces

The deployment area is located within the northwestern portion of the Great Plains
Physiographic Province. Like most of the Great Plains, the deployment area has flat to
rolling terrain naturally vegetated with short grassland, but also includes some
mountainous terrain along its southern edge. The major river through the deployment
area is the Missouri, with the Sun, Teton, Marias, and Judith rivers as its largest
tributaries. There are also numerous other streams and creeks. Visual resources should
remain unchanged in the future, with dryland agriculture and grazing continuing to be the
major modifications to the landscape.

Mountains Landscape Characteristic Province. The Mountains LCP is located mainly
along the southern edge of the deployment area and comprises approximately 4 percent
of the toLal deployment area. It includes the community of Monarch. This LCP ranges in
elevation from 4,000 to 8,000 feet, with slopes generally over 25 percent and relief of
over 1,000 feet. It includes portions of the Big Snowy, Little Belt, Moccasin, Highwood,
and Judith mountains, and Square Butte. These areas have a rich diversity of form, line,
color, and texture in steep-walled canyons and alpine meadows. The slopes are mostly
forested with ponderosa pine, Douglas fir, and Rocky Mountain juniper, with seasonal
colors ranging from deep greens, browns, and golds, to the white of winter snows. The
minimal manmade intrusions on the landscape include fencelines, roads, timber-cutting
operations, and a few mining operations in the Little Belt, South Moccasin, and Judith
mountains.

Foothills Landscape Characteristic Province. The Foothills LCP is located mainly in the
southern portion of the deployment area and comprises approximately 6 percent of the
deployment area. It includes the communities of Heath and Forest Grove, east of
Lewistown. The foothills are generally at elevations ranging from 3,500 to 4,500 feet
with slopes between 10 and 25 percent and local relief of up to 1,000 feet. The foothills,
with their mountain backdrops, provide interesting linear variety and shape contrasts.
Vegetation includes fescue grasslands, sagebrush, and trees in riparian areas. Seasonal
colors range from green to gold, to white, to deep browns. Visual intrusions include
occasional ranches and farmsteads, scattered roads, and fencelines. Most of the area is
rangeland, but some cultivation occurs.

Rolling Uplands Landscape Characteristic Province. The Rolling Uplands LCP is fairly
well distributed across the deployment area and comprises approximately 36 percent of
the deployment area. It includes the community of Harlowton. There is less diversity in
form, line, color, and texture in this LCP. Ranging between 3,000 and 4,000 feet in
elevat'in, the Rolling Uplands LCP reveals land surface slopes of 3 to 10 percent and
relief of up to 200 feet. Numerous creeks and streams provide interesting linear
contrasts in the area. Vegetation along these creeks includes cottonwood, ash, box elder,
and willow, while the natural vegetation of the Northern Great Plains includes fescue
grasslands and sagebrush. Colors range from green to brown to white, depending on the
season. Visual intrusions include roads, fencelines, farmsteads, and a few power
transmission lines; none appear frequently enough to be visually objectionable. Farms
and ranchhouses are considered picturesque in this setting. Much of the land is
cultivated. Depending on the season, fields are either plowed, are planted in wheat, or
are covered with stubble.
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Planar Uplands Landscape Characteristic Province. The Planar (level) Uplands LCP is
also widely distributed across the deployment area and comprises approximately
54 percent of the total deployment area. It includes the communities of Lewistown,
Stanford, Great Falls, and Shelby. This LCP ranges from 2,500 to 3,500 feet in elevation,
with the majority of the area nearly flat to gently rolling. Surface slopes are generally
less than 3 percent and relief is less than 100 feet. The topography is divided by steep
walls of low-gradient streams lined with riparian vegetation. Predominant natural
vegetation is western, bluebunch, and thickspike wheatgrass, as well as green
needlegrass. Colors are similar to the Rolling Uplands LCP. Visual diversity is provided
by creeks, reservoirs, and lakes scattered throughout the area. Visual intrusions include
roads, fencelines, powerlines, farmsteads, and farm-storage structures. Croplands create
bold, rectilinear patterns which at times distract from the natural landscape.

3.6.3.2 Launch Facilities in Landscape Characteristic Provinces

There are 200 launch facilities in the approximately 8,500-square-mile deployment
area. The facilities are fairly evenly distributed across the area, with an average
distance between them of about 6.5 miles. Only 21 of the launch facilities are located
within 0.5 mile of and can be seen from scenic or heavily traveled highways.

Because the 200 Minuteman launch facilities have no aboveground buildings and the
communication/security facilities have a low or see-through profile, they do not create a
noticeable visual intrusion on the deployment area landscape. The facilities are most
likely to be seen in the Planar Uplands LCP, where the fences and powerpoles are more
likely to be silhouetted against the sky of the flat terrain.

3.6.3.3 Visual Environment at Malmstrom Air Force Base

Malmstrom Air Force Base (AFB) is located on the eastern limits of the City of Great
Falls in north-central Montana. The base is situated in the Planar Uplands LCP (at about
the 3,500-ft elevation) overlooking the Missouri River. Although U.S. 87/89 passes
through the runway clear zone in the southwestern portion of the base, the majority of
the cantonment area is located over a mile from the highway. However, some housing is
found approximately 0.5 mile from the highway on the west side of the base. Except for
water towers and radar domes, all onbase facilities appear very low on the horizon from
that distance. Power and light poles near the southern boundary of the base are the most
obvious intrusions on the landscape. The future visual environment at Malmstrom AFB
will be changed to a minor extent by the introduction of support facilities for the
KC-135R air refueling mission.
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3.7 Cultural and Paleontological Resources

Deployment of the Small Intercontinental Ballistic Missile (ICBM) at Malmstrom Air
Force Base (AFB) is likely to disturb cultural and paleontological resources. Procedures
for the identification, evaluation, and treatment of cultural resources are contained in a
series of federal and state laws and regulations in addition to the National Environmental
Policy Act. Paleontological resources are generally not afforded the same degree of
protection, but some federal agencies (e.g., U.S. Forest Service) and states, including
Montana, have laws and regulations that include the treatment of fossil materials. For
this analysis four major elements are discussed: prehistoric resources, historic and
architectural resources, Native American resources, and paleontological resources.

3.7.1 Resource Description

For this Environmental Impact Statement (EIS), previous studies, archival data, and some
new field studies were used to identify cultural/historical contexts and distributional
patterns of prehistoric, historic, and paleontological sites. Such information provides the
basis for identifying resources likely to be affected and for assessing the relative
importance of those resources. Native American groups were consulted directly for
specific data on sacred areas and site types.

3.7.1.1 Prehistoric Resources

Prehistoric resources are physical properties resulting from human activities predating
written records. They are generally identified as either isolated artifacts or sites. Sites
contain artifacts (manufactured implements and their by-products), features (hearths,
tipi rings, and other nonportable facilities), and faunal and floral materials. The more
common site types include short-term hunting/gathering camps and quarry/lithic
sources. Less common types include complex villages, burial sites, pictograph/petroglyph
areas, and ceremonial sites.

3.7.1.2 Historic and Architectural Resources

Historic and architectural resources consist of physical properties, usually related to
Euroamerican occupations, that postdate written records. Historic resources include a
wide variety of architectural structures and archaeological features at sites such as
towns, forts, homesteads, cemeteries, dumps, railroads, mines, and trails.

3.7.1.3 Native American Resournes

Native American resources include districts, sites, areas, or raw materials considered
important to Native Americans for traditional or religious reasons. They may include
prehistoric sites, contemporary sacred sites and areas, and source areas for materials
used in the production of sacred objects and traditional implements.

3.7.1.4 Paleontological Resources

Paleontological resources are the physical remains, impressions, or traces of plants or
animals from a former geological age. These include casts, molds, or trace fossils such
as impressions, burrows, and tracks. Areas where such remains can be recovered
typically include surface exposures and subsurface deposits exposed by ground-disturbing
activities.
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3.7.2 General Analysis Methodology

3.7.2.1 Region of Influence

The Region of Influence (RO) for cultural and paleontological resources is an irregular
8,500-square-mile area defined by the Minuteman deployment area and associated
transporter/erector (T/E) routes (Section 1.3.3, Figures 1.3.3-1 and 1.3.3-2). Background
data were generally obtained from larger study areas encompassing the ROI.

3.7.2.2 Prehistoric Resources

Baseline conditions for prehistoric resources were estimated using existing data to
construct a predictive model of site distribution. State of Montana site records from the
nine-county area around the ROI were used in the analysis. Statistical techniques, such
as logistic regression, were used to relate site locations to topographic variables and to
project the probabilities of encountering sites in various unstudied landform settings.
Site types were evaluated according to their rarity and potential for yielding information
relevant to high-priority research goals. The results were incorporated, along with site
probabilities, into a sensitivity map of the ROI. The sensitivity patterns were considered
in identifying the impact of proposed facilities. Subsequent to completion of the Draft
EIS (DEIS), cultural resources surveys were conducted at specific launch facilities, in
areas near Malmstrom AFB, and along deployment area roads.

3.7.2.3 Historic and Architectural Resources

Historic resources distributions were estimated from records of known sites in the nine
counties encompassing the deployment area. Site locations were obtained from a search
of the state site files and from a Montana Department of Highway's study of historic
bridges. Patterns of site distribution were used to identify those areas likely to contain
National Register of Historic Places (NRHP) eligible resources and to make qualitative
judgmcnts about their sensitivity. Subsequent to the preparation of the DEIS, field
surveys were conducted to obtain site-specific data on resources likely to be disturbed or
affected visually.

3.7.2.4 Native American Resources

Baseline conditions for Native American resources were ascertained by identifying as
many sacred and traditional use areas as possible. Data were obtained from previous
ethnographic and ethnohistoric studies, and from existing state site records.
Additionally, 39 Native Americans representing 15 tribal and 4 intertribal groups were
contacted about potential concerns in the ROL. As a result of these initial contacts,
ongoing consultation relationships were established with recognized religious
specialists. The identification and ranking of sensitive resources, and the evaluation of
specific launch facilities, were accomplished through consultation. Sacred and
traditional use area distributions were not summarized on maps because of the sensitivity
of some resource types.

3.7.2.5 Paleontological Resources

Existing paleontological resources distributions were estimated by identifying known
fossil localities and by defining the regional extent and exposure of surface and near-
surface geological tormations. The distribution of fossils in a given formation. along
with the relative importance of those fossils, contributed to the assessment of relative
sensitivity. Paleontological sensitivity was evaluated throughout a regional study area
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including a 15-mile buffer around the ROI. This approach permitted the evaluation of
deposits which, though buried in the ROI, might be close enough to the surface to be
affected by Small ICBM construction.

3.7.3 Existing and Future Baseline Conditions

3.7.3.1 Prehistoric Resources

The archaeological record in the study area spans 12,000 years of prehistory from the
Paleoindian period (10,000-5500 B.C.) to the Protohistoric period (1750-1803). Although
the area has not been extensively studied, 1,261 prehistoric sites have been recorded.
Prehistoric site types represent different activities carried out in various envir.onmental
settings. Those identified in the ROI include short-term plant-processing camps and
hunting stands; habitation sites, including stone circle sites and rockshelters; antelope or
buffalo kill and butchering sites; rock art sites (petroglyphs or pictographs); quarries and
lithic sources; and rock cairns and alignments.

Prehistoric site types differ with regard to preservation, age, and function which, in turn,
affects their research potential (i.e., importance). Buried sites, such as Sun River, Lost
Terrace, or Holmes Terrace, contain excellent stratigraphic integrity and provide good
spatial and temporal control for evaluating cultural deposits. The ROI has the potential
for yielding additional buried sites along the major drainages. Undisturbed surface sites,
such as stone circle sites on grazing lands, provide structural information, and site
configuration may contribute to an understanding of social organization of prehistoric
groups. Even some types of disturbed sites, such as vandalized buffalo kills, can provide
limited information contributing to time-period and settlement-pattern studies.

Sites may also be important when they relate to time periods not well known in the ROI.
Early Middle Prehistoric sites and Paleoindian materials are relatively rare, and sites
from either period are important because of their potential to fill gaps in the present
data base. Materials related to the late Middle Prehistoric 'eultutal manifestation,
Pelican Lake, and to the Late Prehistoric period manifestation, Avonlea, constitute
important components of the local archaeological record.

Only three prehistoric sites in the study area, Ulm Pishkun (Ulm Buffalo Jump), 24JT104,
and 24TT83, are listed on or considered eligible for the NRHP (Table 3.7.3-1). The
majority of known prehistoric sites have not been evaluated for the NRHP, and additional
potentially eligible sites are expected to occur in the region.

Previous archaeological research projects have involved approximately 1 percent
coverage of the study area, confined primarily to river valleys. Environmental zones
that are likely to contain prehistoric sites are not equally well represented in the current
data base, and the areas most likely to be affected by the program are those within
which the archaeological resource base is least well known. Roadcuts and specific launch
facilities were examined for cultural resources. However, this is an ongoing process
which will not be completed in the immediate future (see Appendix B.2, Programmatic
Agreement). In order to consider potential impacts throughout the study area, a
predictive model was used to project baseline conditions.

In predictive modeling, the locational correlates of known resources are used to project
the probability of the occurrence of sites in areas not yet studied. Theoretically, the
results permit the planner to predict the numbers, types, and sizes of sites likely to be
affected in various topographic settings. However, the condition of the existing data
base imposes limitations on the level of detail which can be expected in the results.
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Table 3.7.3-1

National Register of Historic Places Sites
in the Study Area, by '7ounty

Formally Determined Eligible

Cascade County

Great Falls and Vicinity

Central High School (now called Paris Gibson Square)
Charles M. Russell House and Studiol

Great Falls Portage
1

Mullan Road
Margaret Block, 413-415 Central Avenue
Building at 108 Central Avenue
Cascade County Courthouse
Timothy Edwards Collins Mansion
Liberty Theater Building

St. Peters Mission Church and Cemetery, Cascact vicinity
Ulm Pishkun (Ulm Buffalo Jump), Ulm
J.C. Adam's Stone Barn, Sun River vicinity
Robert Vaughn Homestead (Captain Couch Ranch), Vaught, vicinity

Chouteau County

Judith Landing Historic District, Winifred vicinity

Fergus County

Lewistown

St. James Episcopal Church and Parish House
St. Joseph's Hospital
Masonic Temple
Culver Studio
Fergus County Improvement Corporation Dormitory
Carnegie Library
St. Leo's Catholic Church
Fergus County High School
Huntoon Residence
Lewistown Central Business Historic District
Lewistown Courthouse Historic District
Lewistown Silk Stocking District

Judith Basin County

Prehistoric Site 24JT104

Pondera County

Conrad City Hall, Conrad

Wheatland Count,"

ves o'eý, ýrlowton
"4 "): 'v!•::,.2 •, }arlowton
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Table 3.7.3-1 Continued, Page 2 of 2

Determined Eligible by Consensus 2

Cascade County

Great Falls and Vicinity
Great Falls Historic District
109 Jefferson
Truly Stage Stop/Hotel
Great Falls Post Office
10th Street Bridge
CM STP and P Railroad Overpass

Fergus County

Lewistown
Jawbone Railroad Depot
Berry Seed Co. Warehouse
Reedsport Post Office

Judith River Bridge
Sample's Crossing Building

Lewis and Clark County

Dearborn River Bridge

Teton County

24TT118 (timber stringer bridge)
24TT83 (tipi ring site)
Burgmaier Homestead
Cordova Grain Elevator
Dinkes Farmstead
Bremmer Farmstead
Alzheimer Farmstead
H. Schwert Homestead

Notes: 1National Historic Landmark.2State Historic Preservation Officer (SHPO) and federal agency have
determined site eligible (see Code of Federal Regulations 1983b, 36 CFR
800.4(c)).
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Existing records from the north-central Montana region vary greatly in the precision of
their data on site type, site size, time period, and even location. Therefore, it was
necessary to limit the present analysis to a consideration of the simple occurrence or
nonoccurrence of prehistoric sites.

Site probabilities, or predicted relative densities, are represented as different shades on
a sensitivity map (Figure 3.7.3-1). High sensitivity areas (Zone 4) occur along drainages
and elsewhere where moderate relief occurs near water. On the basis of previous surveys
in such areas, site densities are estimated at five per square mile. The site types
expected to occur in this zone are those with the highest research potential, including
stratified campsites, large stone circle sites, and buffalo kill and processing sites. Low
sensitivity (Zone 1) is predicted in areas lacking water and areas of low relief or steep
slopes. Site densities of one or less per square mile are estimated, and site types are
typically limited to small campsites and lithic scatters. intermediate probabilities were
identified for transitional slope areas such as foothills.

The model was tested by classifying the input data (posteriori probabilities) as if
site/nonsite identity were unknown; 72 percent of site-likely and 55 percent of site-
unlikely areas were correctly classified. These results are in line with previous
applications of the technique in spite of the larger study area and coarser-grained data
and grid units used in the present study. The model also accords well with the results of
recent investigations on the Suffield Military Reserve in southern Alberta, Canada. The
primary indicators of site locations in both cases are distance to water and relief, even
though the variables were measured differently in the two studies. Additionally, the
generally low site occurrence on glacial plains, contrasted with high density in hummocky
moraine areas, is indicated in both studies (Figure 3.7.3-1, areas east and southeast of
Conrad). Although these results are likely to be further tested and refined by future
researchers, the sensitivity zones in Figure 3.7.3-1 provide the basis for assessing
program impacts (Chapter 4.0, Environmental Consequences).

3.7.3.2 Historic and Architectural Resources

The historic period in Montana began approximately 1800 when the Lewis and Clark
Expedition, following the Missouri River, passed through on its way to the Pacific
Ocean. Recorded cultural sites in the counties encompassing the study area number
approximately 1,900. About 640 of these sites are historic and relate to the wide variety
of historic activities that have occurred since 1800. Historic bridges comprise
approximately 150 of the sites, and an additional 150 buildings or other types of
structures occur in urban historic districts listed in the NRHP.

Historic cultural resources recorded in the study area consist of mines and their associ-
ated structures; homesteads, ranches, sheep camps, line shacks, and corrals associated
with agriculture; sawmills and camps associated with the timber industry; military posts;
residences and public buildings in towns and cities; trails, roads, railroad construction
camps, and railroad grades associated with exploration and transportation; bridges
(highway and railroad); and fur-trading posts. Approximately 24 individual historic sites
and 4 historic districts in the study area are listed in the NRHP (Table 3.7.3-1). An
additional 19 sites and 1 historic district have been determined eligible by consensus of
the SHPO and a federal agency (Table 3.7.3-1).

Patterns in the significance of central Montana sites reveal similarities in the
importance of site types pertaining to different historical activities. This is because the
patterns of development often affected interrelated segments of society that produce
distinctive types. For example, mining activities hastened the development of both the
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transportation industry and agriculture in the lower valleys. The long history of military
exploration and occupation affected settlement patterns of agriculturists, the locations
of trading posts, and the development of transportation routes. Early Montanans often
influenced several aspects of the state's development. These persons, the events in their
lives, and the physical structures which remain as evidence of their activities, are parts
of Montana's history. When this history is more fully documented, the result is likely to
be new listings of significant sites, buildings, or historic districts which are eligible for
inclusion in the NRHP.

On Malmstrom AFB, some buildings potentially eligible for inclusion in the NRHP may be
affected by the proposed program. None have yet been determined eligible, but
16 properties are old enough to be considered under an existing Department of Defense
(DOD) Programmatic Memorandum of Agreement (PMOA) (Table 3.7.3-2). The PMOA
establishes guidelines for the treatment of temporary World War II buildings in the
context of the DOD program for the demolition of such structures. Fourteen of these
structures have been rated as candidates or scheduled for demolition. It will be
necessaiy for the Air Force Regional Civil Engint-r to evaluate these structures -
consultation with the SHPO, according to the stipulations of the PMOA (Appendix B.1).

Historic highway and railroad bridges are of concern to State of Montana officials. The
Montana Departmnent of Highways conducted a statewide bridge survey from 1979
to 1981, and more than 500 bridges were listed. Analysis of state bridge inventories
revealed 152 bridges in the study area old enough to qualify for the NRHP. Twenty are
categorized as being either too narrow or structurally unsound for Hard Mobile Launcher
use. They would require upgrading or replacement and must, therefore, be evaluated for
NRHP eligibility. Six of these bridges have either been repaired or upgraded since
construction, which implies that their integrity has been damaged; they may no longer be
considered eligible.

Of the remaining 14 bridges, 8 are of timber stringer construction, 5 are tee beam, and
1 is a steel girder and floor beam. One timber stringer bridge (24TT118, state bridge
No. P00009043+03091) has been determined eligible for the NRHP (Tables 3.7.3-2
and 3.7.3-3). This bridge, built in 1936, crosses the Floweree Canal northeast of Augusta
on U.S. 287. It is unique in the state because of its length and number of spans. Most
timber stringer bridges are single spans approximately 25 feet long. This bridge has
three spans (43-ft center span and end spans of 25 ft) and may be the longest of the
standard Montana highway construction designs. The probability of NRHP eligibility for
the other timber stringer bridges is remote. The only other potentially eligible bridges in
the deployment area are the six intact tee-beam and steel-girder floor bridges
(Table 3.7.3-3).

Another possible area of concern is Square Butte, located just west of Great Falls.
Square Butte is a massive natural landmark, made famous by and closely identified with
Montana's most famous artist, Charles M. Russell. Because of the cultural significance
of this landmark for local residents and people interested in western art, it may be
eligible for inclusion in the NRHP and for listing as a National Natural Landmark.

A number of old mining and farming towns, some of which are now ghost towns, are
within the study area, on or near T/E routes, and may be eligible for inclusion in the
NRHP. Some of these are Moccasin, Hobson, and Giltedge on U.S. 87; Monarch on
U.S. 89; Barker and Hughesville; and areas north of Lewistown, Maiden, Hilger, Kendall,
Christina, and Moulton. The Robert Vaughn Homestead, 2 miles from Vaughn in Cascade
County, has been determined eligible for the NRHP; and the Judith Landing Historic
District, located just outside the deployment area, has been listed.
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Table 3.7.3-2

Potential National Register-Eligible Buildings on Malmstrom AFB

Building No. Description Condition Code1  Year Built

100 Flagpole Base 1 1942
140 Heating Plant Building 3 1944
205 Heating Plant Building 3 1943
210 Base Engineer Maintenance Shop 3 1943
280 Vehicle Operations, Heating, and 3 1943

Parking
439 Base Engineering Storage Shed 3 1942
440 Exchange Retail Warehouse 3 1942
464 Base Engineering Covered Storage 3 1943
529 Military Family Housing Maintenance 3 1943

Contractor Support Area
677 Post Office/Consolidated Mailroom 3 1942
1308 AFOSi Office - Security Police 3 1942

Operations
1441 Communications Maintenance Shops 3 1943

and Storage
1413 Aircraft Maintenance Shops and 3 1943

Storage
1445 Aircraft Maintenance Hangar 3 1943
1502 Sewage Treatment Plant 4 1942

Notes: 1 Condition Code:
1 - Fine
2 - OK, needs repair
3,4 - Candidate or scheduled for demolition

Several Hutterian colonies, including Milford, Cascade, New Rockport, Spring Creek, and
Deerfield, are located within the study area. Hutterites originally settled in South
Dakota in the 1870s, and gradually moved into adjacent states and Canada. They are
communal agriculturists and have been described as the largest family-type communal
group in the western world.

3.7.3.3 Native American Resources

Native American groups known to have used the central Montana region include the
Shoshone, Bannocks, Salish, Northern Paiute, Kootenai, Blackfeet (Piegan and Blood),
Flathead, Nez Perce, Crow, Gros Ventre (Atsina), Chippewa-Cree, Assiniboine, Sioux,
Arapaho, and Cheyenne. The northwestern boundary of the deployment area is near the
Blackfeet Indian Reservation.

Archaeological evidence indicates the presence of Protohistoric-period populations in the
study area before A.D. 1600. Sites associated with these Protohistoric hunters are
virtually identical to prehistoric sites; can be identified only by dating; and are
represented by tipi rings, buffalo jumps, short-term camps, and quarries. Not until the
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Table 3.7.3-3

Potential National Register-Eligible Bridges in the Montana Study Area
That May Be Affected by the Proposed Program

Bridge No.1 Hwy County 2  Feature Crossed Type 3  Date Status4

L07561003+02001 CR 5615 CA Shaw Canal, west of TBM 1934 2
Simms

P00060082+03731 U.S. 87 CA Southeast of TIBM 1941 2
Great Falls

U05205000+04681 U.S. 89 CA Burlington Northern TBM 1934 2

P00057082+02191 U.S. 87 FG Mill Ditch TBM 1922 2
P00057103+08521 U.S. 87 FG Drainage north of TS 1939 3

Grassrange
P00061067+01311 U.S. 191 FG Box Elder Creek TS 19406 3
P00081034+00551 MT 81 FG Canal near Hilger TS 1934 3

P00057034+09231 U.S. 87 JB Wolf Creek west of TS 1937 2
Stanford

P00057042+02741 U.S. 87 JB Drainage, Windham TS 19356 3
P00057043+01841 U.S. 87 JB Sqge Creek, Windham TS 19356 3
P00057044+02931 U.S. 87 JB Drainage, Windham TS 19356 3
P00057045+07231 U.S. 87 JB Dry Creek, Windham TS 19356 3
P00057046+00001 U.S. 87 JB Stockpass Drainage TS 1935 3
P00057048+08001 U.S. 87 JB Stockpass Drainage TS 1935 3

P00009037+02001 U.S. 287 LC Hogan Slough TS 1931 3
P00009038+01621 U.S. 287 LC Elk Creek TS 1931 3
P00009043+01451 U.S. 287 LC North Fork Sun River, SGFB 1936 2

Northeast of
Augusta

P00021002+06271 1-15 PD Canal South of Conrad TBM 1931 3

L50068010+06001 CR 068 TT Spring Coulee TS 19306 3
P00009043+03091 U.S. 287 TT Floweree Canal, TS 1936 1

Northeast of
Augusta

Notes: IFederal Highway Administration bridge number.
2 County: CA = Cascade; FG = Fergus; JB = Judith Basin; LC = Lewis and
Clark; PD = Pondera; TT = Teton.

4Type: TBM = tee beam; TS = timber stringer; SGFB = steel girder floor beam.
Status: 1 = Determined eligible for NRHP.

2 = Highest potential for eligibility.
3 = Old enough to qualify for NRHP.

5CR = County road.
Bridge has been repaired or upgraded.
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early 1700s when horses were acquired did the nature of sites change and evidence of
continuity between the Protohistoric Indians and more recent occupants emerge.

The Protohistoric groups entering the area from the south and west may have been direct
ancestors of contemporary tribes. Indians living in the southern and eastern Plains were
pushed westward toward the Rocky Mountains by eastern groups who were themselves
forced west by Euroamerican expansion. The Kootenai have been identified as the
earliest resident Indians, but by about 1700, Shoshone from the south and Blackfeet from
the northeast forced the Flathead westward, where they joined the Pend d'Oreille,
became friendly with the Kootenai, and formed hunting partnerships with the Nez
Pcrce. While most of these people settled west of the Continental Divide, they
continued to hunt in the Plains. By the early nineteenth century, the Piegan Blackfeet
controlled north-central Montana east of the Rocky Mountains. The Crow eventually
settled southeast of the deployment area but continued to hunt as far west as Blackfeet
territory. The last Indian groups to enter Montana were bands of Chippewa, Cree, and
Metis who moved south from Canada in the late nineteenth century. The Metis are
predominantly Cree, with Assiniboine, Chippewa, and French or other European blood.
Membe-s of the Little Shell Band of Metis settled in north-central Montana, and some of
them live in Great Falls, while others settled on the Rocky Boy Reservation, outside of
the deployment area.

Among traditional Plains Indians, religion pervades all aspects of life and is intimately
interwoven with all features of nature. Spiritual values are ascribed to some types of
vegetation, animals, rock formations, and springs. Identification of these places of
sacred significance can be made only by consultation with appropriate tribal
representatives of those groups known to have used the area.

While none of the study area includes Indian reservation lands, it is possible that areas of
sacred or heritage importance outside the reservations may be affected by the proposed
program. Tribes known to have used or lived in the ROI have been notified of the
proposed program and invited into a consultation process. Most of the region is within
Blackfeet territory as recognized in Lame Bull's Treaty of 1855; therefore, most
concerns regarding the present analysis have been voiced by the Blackfeet. Respondents
have indicated that there will be a high level of concern about the discovery of burials
during construction and have expressed a desire to provide Indian monitors. Several
tribes have identified large areas which are not now within reservations but which, in the
past, were used in a sacred, ceremonial, or traditional manner and are still held to be
sacred in tribal mythology and oral history.

Potential sacred or ceremonial areas include vision-quest sites, rock art, Sun Dance
grounds, large tipi rings (diameters greater than 10 meters), medicine wheels, cairns,
eagle-catching pits, and burials. Forty of these types of sites have been recorded in the
state site files from the nine-county study area. The most common identifiable site
types are vision-quest structures and medicine wheels. Of the 40 sites, only 9 occur in or
adjacent to the deployment area. The most sensitive sites are burial grounds, four of
which are known to occur in the study area: on Arrow Creek in Fergus County, on Deep
Creek and near Priest Butte in Teton County, and at St. Peter's Mission Cemetery near
Cascade. One major sacred area has been located at the confluence of the Sun and
Missouri rivers, and possible vision-quest sites have been reported south of the Sun River
on Square Butte. Existing records probably provide a minimal estimate of Native
American resources, and additional areas of concern may be identified as a result of the
consultation process.
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3.7.3.4 Paleontological Resources

Some of the best preserved and most unique fossil localities in North America occur in
the Malmstrom AFB deployment area. Fossils may occur in almost all geological units
from Cambrian to Quaternary times. The most important are the Cretaceous Two
Medicine and Judith River formations, famous for dinosaurs, reptiles, and early
mammals; the Bear Gulch Limestone of Mississippian age, famous for excellent
preservation of diverse vertebrate and invertebrate marine faunas; and the fossil-rich
Upper Cretaceous and Paleocene Hell Creek Formation, which contains important
dinosaur and mammal fossils. Vertebrate fossils are found occasionally in Quaternary
deposits scattered across the study area.

Fossil assemblages containing vertebrate remains, or associated vertebrate and
invertebrate remains, are among the most important. Invertebrate fossils are usually of
marine origin and, therefore, abundant, widespread, and well preserved. Vertebrate
fossil finds are localized and relatively rarely preserved making them important when
encountered. Other conditions that contribute to the importance of a deposit include
diversity of species, condition of preservation or depositional integrity, or the presence
of rare species. Both the Bear Gulch Limestone and the Two Medicine Formation in
Montana meet these special circumstances. The significance of these fossil areas is
reflected in the amount of national and international publicity they receive and by the
great amount of professional investigation currently being conducted.

The areal distributions of surface and near surface bedrock geologic units in the study
area are shown in Figure 3.7.3-2. Mississippian limestones (Madison and Big Snowy
groups) are exposed in many of the mountain ranges of north-central Montana. The most
important Mississippian unit in this area is the Bear Gulch Limestone, within the
uppermost formation of the Big Snowy Group. The Bear Gulch Limestone is important
because it contains vertebrate and invertebrate faunal assemblages characterized by
excellent preservation. The deposit is considered the third most rich and diverse fossil-
bearing formation in the world after the Jurassic Solnhofen Limestone in Bavaria and the
Burgess Shale in Canada.

The most extensive, significant, fossil-bearing deposits in the study area are the Two
Medicine and Judith River formations, covering 11.5 and 5 percent of the surface,
respectively. The Two Medicine Formation crops out on the extreme western end of the
study area. Hadrosaur and Hypsilophodont nests, eggs, and baby dinosaurs were found in
this unit. The discovery of intact dinosaur nests has been duplicated in only two other
areas in the world, a 1923 discovery in the Gobi Desert and a 1987 discovery in Alberta,
Canada. The nests in Montana also contained young dinosaurs and evidence of adults
caring for the newly hatched young. Some articulated fossils may be found wherever the
Two Medicine Formation occurs, but the Willow Creek Anticline west of Choteau is the
most productive area yet identified. The Cretaceous Judith River Formation, found in
the eastern portion of the study area, is as fossiliferous as the Two Medicine Formation
to the west and the Hell Creek beds to the east, but the dinosaur fossils are generally
disarticulated.

The Hell Creek Formation occurs subsurface and near surface in the extreme eastern and
southeastern portions of the study area. This Upper Cretaceous and early Tertiary
formation is one of the most important and fossiliferous in Montana, but major fossil-
collecting localities are located east of the study area near Fort Peck. Major dinosaur
fossils from the Hell Creek beds include Tyrannosaurus rex and Triceratops. It is also
famous for containing the most prolific mammal fossil localities yet discovered.
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Quaternary terrace gravels occur throughout the region over 7 percent of the surface.
These gravels occasionally contain important vertebrate fossils. Fossils appear to be
more numerous in the gravels outside the study area to the north and east.

The Cretaceous Colorado Group comprises 44 percent of the exposed bedrock geologic
units in the study area, and it does not contain significant fossils. Based on the apparent
geographic distribution of significant fossiliferous rocks in the region, the Two Medicine,
Judith River, and Hell Creek formations are the areas where fossils are most likely to be
affected in the Malmstrom AFB deployment area; the Two Medicine and IHell Creek
formations are the most significant and fossiliferous.

Paleontological resource distribution was summarized by a series of sensitivity zones
based on near surface and surface exposure of geologic units and the fossils they
contain. Areas of high sensitivity contain dense concentration- of unique, very well-
preserved fossils. The Willow Creek Anticline area (Egg Mountain) of the Two Medicine
Formation, the Bear Gulch Limestone outcrop area, and the Middle Dome area of the
Kootenai Formation were all classified as high sensitivity areas.

Geologic units with a moderate sensitivity ranking also contain important vertebrate
fossils. However, fossils in these units may be dispersed rather than concentrated in
well-known, well-preserved localities. Most of the geologic units of Cretaceous age are
included in this category. The Morrison Formation of Jurassic age and Quaternary
deposits were alse included. Geologic units characterized by a sparse distribution of
vertebrate fossils throughout the unit are designated as low-to-moderate sensitivity.
They include the limited Tertiary deposits in the area, and the Telegraph Creek
Formation of Cretaceous age.

Areas with low sensitivity rankings are units containing invertebrates. A negligible
sensitivity ranking was given to strata with no fossils such as the Kibbey Sandstone of
Mississippian age and volcanics of Cretaceous age. The sensitivity zones provide the
basis for the impact assessment discussed in Chapter 4.0, Environmental Consequences.
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3.8 Biological Resource', :nd Threatened and Endangered Species

Deployment of the Smal' Intercontinental Ballistic Missile (ICBM) system at Malmstrom
Air Force Base (AFB) may affect biological resources and threatened and endangered
species. Construction of roads, stream crossings, buildings, and other facilities would
disturb habita+ and wildlife. The inmigrating construction and operations-related
population would increase hunting and fishing pressure on existing resources, and
program "'rduced de,.elopment would result In additional habitat disturbance. Biological
resources and threatened and endangered species are addressed in the following sections
under five elements: vegetation, wildlife, aquatic habitats, unique and sensitive habitats,
and threatened and endangered species.

3.8.1 Resource Description

Biological resources include the major components of the ierrestrial and aquatic
ecosystems potentially affected by the proposed program. For this study, all available
site-specific information was used to make site-specific and regional (i.e., ecosystem-
level) conclusions about the status of biological resources. Terrestrial ecosystems are
divided into vegetation and wildlife elements. Aquatic habitats and biota are addressed
together because they are closely related spatially and ecologically. Other major
biological features that are addressed as separate biological elements are unique and
sensitive habitats and threatened and endangered species (plant and animal). The
analysis and discussion of these elements also addresses their relationship to ecosystem
processes. Further descriptions of these biological elements are given in the following
sections.

3.8.1.1 Vegetation

The vegetation element addresses major vegetation types common to the deployment
area. Locally or regionally important vegetation types that occur in areas where they
could be affected by the proposed program are also addressed. Vegetation described in
this element is restri-t d to terrestrial types; wetland vegetation (species strictly
dependent on the aquatic habitat) is addressed in the aquatic habitats element. Riparian
(water-edge) vegetation and phreatophytes (plants with long roots reaching to the water
table such as mesquite and saltcedar), which are not strictly dependent on the aquatic
habitat, are uiscussed in this element. In areas where native vegetation has been largely
removed for agriculture or grazing, the historical or potential native vegetation is
described.

3.8.1.2 Wildlife

Descriptions of wildlife focus on species or groups of species of high public, management,
or scientific importance with emphasis on big game, furbearers, upland game, waterfowl,
and raptors. Important characteristics (e.g., high diversity) are noted and habitat types
of exceptional value (e.g., winter range and nesting sites) that could be directly affected
by deployment are also identified.

3.8.1.3 Aquatic Habitats

Aquatic habitats include both water-bearing habitats (e.g., streams, lakes, and ponds) and
wetlands (e.g., marshes and riparian zones). The greatest emphasis is placed on aquatic
habitats that are likely to be affected by the proposed program and support recreational
fisheries, substantial native fish populations, regionally important waterfowl or other
wildlife populations, or important native plant populations.

3-75



3.8.1.4 Unique and Sensitive Habitats

Unique and sensitive habitats are defined as areas that are regionally uncommon; limited
in areal extent; and support specialized uses by w•Idlife, unique multiple-species
complexes, or rare, threatened, or endangered species. In many cases, these habitats
represent areas that have been identified by natural resource management agencies or
recognized regional experts. In other cases, these habitats represent areas meeting
special criteria that were identified during the analysis. Greatest emphasis is given to
unique and sensitive habitats that are likely to be altered by the proposed program.

3.8.1.5 Threatened and Endang_eredSpacies

The threatened and endangered species section focuses on plant and animal species that
are federally listed as threatened or endangered and species that are proposed or candi-
dates for federal listing. Montana-recognized species are also addressed. Important
characteristics of threatened and endangered species (e.g., wintering areas, nesting sites,
and high densities) are described.

3.8.2 General Analysis Methodology

3.8.2.1 Region of Influence

The Region of Influence (ROI) for biological resources and threatened and endangered
species is defined as the areas or locations where these resources can be reasonably
expected to be directly or indirectly affected by construction or operations of the
proposed program. For biological resources, it is important to distinguish between areas
and resources that may be subject to direct surface disturbance and other direct impacts
from construction and operations activities, and areas where only indirect program
impacts could occur as a result of increased recreation and program-induced
development. Areas or direct surface disturbance include the locations on Malmstrom
AFB where Small ICBM facilities would be built, areas adjacent to Hard Mobile Launcher
transporter/erector (T/E) routes and access roads that would be upgraded, areas adjacent
to launch facilities, and areas adjacent to bridge improvement sites.

Indirect impacts may occur where program-induced development is expected, or where
program-induced recreational use would affect biological resources. The shape and
extent of the ROI depends on the layout and type of roads in the area and the location of
recreational facilities and biological resources of special sensitivity or interest. It is
actually these points or features of interest that were analyzed, rather than the entire
ROI. Specific features in the ROT include Glacier National Park, the Rocky Mountain
Front Range, the Missouri River (from Townsend to Charles M. Russell National Wildlife
Refuge), the Yellowstone River (from Springdale to near Billings), and streams,
reservoirs, national wildlife refuges, and national forests within commuting distance.

3.8.2.2 Vegetation

For Malmstrom AFB, major vegetation types occurring along the TIE routes, along
launch facility access roads, and around the launch facilities and launch control facilities
were described, mapped, and incorporated into a computerizad Geographic Information
System. Present vegetation was mapped using 1:24,000 color aerial photographs,
1:62,500 color infrared photographs, and existing vegetation and land use maps. The
major vegetation types and locally important types were described in detail using
information obtained from published reports. The major vegetation types common to the
indirect impact area were described but not mapped.
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3.8.2.3 Wildlife

Baseline conditions for wildlife resources at Malmstrom AFB and in the deployment area
were determined through a comprehensive review of existing data and from site-specific
field studies. Primary attention was given to big game, raptors, waterfowl, and upland
game. Highly sensitive species that may be affected by the proposed program were
identified, and their habitats were given special attention. Specific attributes used to
assess baseline conditions for wildlife species included geographic distributions, species
composition, species diversity, behavioral sensitivity, and relative abundance or density.
Locations of key habitats (e.g., winter and summer ranges) were also noted. Important
characteristics of nongame species (e.g., exceptional numbers or concentration of
migratory birds) were addressed and incorporated into the evaluation process where
appropriate.

3.8.2.4 Aquatic Habitats

All aquatic habitats occurring at bridge improvement sites, along TIE routes and access
roads, and adjacent to launch facilities were identified. The quality of fisheries in these
habitats was determined using the Montana Department of Fish, Wildlife and Parks
(MDFWP) fisheries data base where applicable. Direct field observation was used to
supplement and confirm these ratings. The quality of wetland habitats was determined
from direct observation, literature review, and comments from local experts (e.g., U.S.
Fish and Wildlife Service [USFWS], MDFWP, and experts from universities). The status
of other aquatic species was considered a function of the overall aquatic habitat and
fisheries value. Major aquatic habitats in the ROI that are used for recreation or that
may be affected by factors such as population growth were treated in a similar manner.
Portions of this element are related to elements of geology and soils, water resources,
recreation, and factors sucn as soil erosion, water quality, and recreational use were
considered only as they apply to the biological aspects of aquatic habitats.

3.8.2.5 Unique and Sensitive Habitats

Unique and sensitive habitats were identified through interviews with natural resource
management agencies and informed local experts (e.g., MDFWP, the Montana Natural
Heritage Program [MNHP], the USFWS, and The Nature Conservancy) and through direct
analysis of habitats in the potential impact areas. Each habitat's unique qualities, degree
of legal protection (if any), and likelihood for improvement or degradation in the future
(as a result of nonprogram-related activities) were described. Unique and sensitive
habitats in the deployment area that are likely to be altered because of proposed
program activities (such as construction) and habitats that are major recreational areas
or are in locations that may be developed because of population-induced growth were
also identified.

3.8.2.6 Threatened and Endangered Species

Species considered in this section include federally listed threatened and endangered
species, proposed species, and federal-candidate species (Section 3.8.3.5, Table 3.8.3-1),
as well as species given special state and global status by the MNHP. Occurrences of
threatened and endangered species were compiled from data supplied by the USFWS,
MDFWP, the MNHP, and base environmental personnel. Other sources included the U.S.
Bureau of Land Management and state universities. Information from the MNHP
provided the basis for the discussion of threatened and endangered plant species.
Comprehensive tabulations of federally listed species, species proposed for federal
listing, species that are candidates for federal listing, and Montana-recognized species
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that are located in the areas of direct surface disturbance and areas that may receive
indirect impacts were compiled (Section 3.8.3.5, Tables 3.8.3-1 and 3.8.3-2).

Special attention was given to threatened and endangered species that are thought to
occur within the deployment area. Where possible, specific locations of threatened and
endangered species were mapped. The USFWS-designated critical habitats, permanent
habitats, and important habitats used on a seasonal or transitory basis were also
mapped. Site-specific field studies were conducted to verify threatened and endangered
species locations and to locate additional species where possible.

Intormation regarding regional and site-specific distributions, abundance, population
status and prognosis, habitat requirements, recovery plans, and importance to national
populations were reviewed for each threatened and endangered species that may be
affected by the proposed program.

3.8.3 Existing and Future Baseline Conditions

3.8.3.1 Vegetation

Malmstrom AFB lies within a grassland biome. The undeveloped portion of the base has
been seeded with introduced grasses to control erosion. Trees and shrubs have been
planted throughout the cantonment area, along streets, and in open areas. Much of the
deployment area has been converted to agriculture. Approximately 61 percent of the
area along T/E routes most likely to receive improvement and along access roads is
cropland, while 38 percent supports native vegetation. Much of the native vegetation
occurring in the deployment area is characterized as mixed-grass prairie. The most
common grassland type in the deployment area is the Judith Basin-northern grassland
type. A foothills grassland type occurs more extensively in the foothills and mountains
of the southern and western parts of the ROI. A distinguishing feature of the foothill
grasslands is the admixture of plains and mountain species. Shrub- and tree-covered
canyons from higher elevations extend into this type. The central grassland type is
encountered occasionally in the easternmost part of the deployment area. The presence
of sagebrush is a distinguishing feature of this type. Transitions from lower elevations to
mountains support rolling grassland interspersed with patches of timber. The mountain
ranges of the ROI and other disjunct mountainous areas in the deployment area are
dominated by coniferous forests. Ponderosa pine types border grassland areas.

Future baseline military activities onbase (e.g., the KC-135R air refueling mission) may
result in disturbance of native vegetation. No major losses of native vegetation in the
deployment area or the ROT are expected to result from urban or agricultural expansion.
Livestock grazing will continue to affect the composition and production of rangeland
vegetation. Minor disturbance of both native vegetation and agricultural land may result
from construction of transmission lines.

3.8.3.2 Wildlife

Big game species in the deployment area provide important opportunities for hunting and
nonconsumptive activities such as wildlife photography. Mule deer occur primarily in the
foothills, mountains, and semi-open forests, whereas white-tailed deer are most abundant
in riparian and forest areas with dense undergrowth. Wintering areas for both species are
located along various river drainages and mountains in the deployment area. Pronghorn
are restricted to open grassland and sagebrush habitats with their main concentrations
occurring primarily in the eastern portion of the deployment area. Wintering habitats
occur throughout the ROT. Additional big game species that occur within the ROI include
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elk, black bear, mountain lion, bobcat, and bighorn sheep. Moose and mountain goats also
occur in the ROI. The region also supports numerous furbearers including mink, marten,
fisher, river otter, and muskrat. Numerous nongame species occur in the deployment
area and ROI, such as raccoon and badger. Additionally, smaller species of mammals
such as ground squirrels, mice, voles, and shrews are found in virtually every habitat
within the areas of direct surface disturbance. The various habitats in the deployment
area also support a diverse group of bird species including waterfowl, shorebirds, upland
game species, and raptors. The study area does not support a diverse group of
herpetofauna (reptiles and amphibians).

Future baseline military activities onbase (e.g., the KC-135R air refueling mission), as
well as within the deployment area, are not expected to adversely affect the status of
wildlife. However, any military or civilian population increases may cause increased
hunting pressure. Any significant increase in hunting will be of particular importance for
those areas in the region already receiving high hunting pressure (such as the Highwood
and Little Belt mountains). Urban expansion and agricultural activities are not expected
to adversely affect wildlife in the future.

3.8.3.3 Aquatic Habitats

Wetlands. The small wetland area on Malmstrom AFB consists of ponded water and
cattails in a drainage near the Weapons Storage Area. Riparian forests of cottonwood,
box elder, and willow are common in the floodplains of the major drainages throughout
the deployment area. Smaller streams tend to support shrubby riparian species such as
willows. Emergent herbaceous plants such as cattails are found in essentially all
wetlands in the area. Most of the deployment area is used for agriculture and the
remaining riparian wetlands are important to waterfowl and other species (especially in
the deployment area east of Great Falls, which lacks other major types of wetlands).
Swamps, ponds, and prairie potholes (including Benton and Freezeout lakes) in the
deployment area northwest of Great Falls have created a major waterfowl flyway. Many
of these wetlands are maintained as easements or fee-owned lands by the USFWS. This
wetland region extends to the border of the ROI, north of Shelby. Riverine riparian
zones form the dominant wetland habitat in the remaining ROI along the Rocky Mountain
Front Range, in the Big and Little Belt mountains, and in the plains of the northeastern
portion of the ROL.

Aquatic Biota. The artificial pond in the Pow Wow Recreation Area onbase is
occasionally stocked with trout and serves as a children's fishery. The T/E routes and
access roads cross or run along a large number of streams in the deployment area that
are generally ranked as moderate to substantial fisheries resources and a relatively large
number of these streams are ranked as high-value and outstanding fisheries resources. In
addition to the many species of warm and coldwater sport fish that occur in the study
area, eight species of special concern to the MDFWP occur in the ROL. From the
southwestern portion of the ROT to the northeastern portion, there is a general trend
from coldwater to warmwater fisheries. "Blue-ribbon" trout streams occur along
stretches of the Missouri River and its tributaries and along the Rocky Mountain Front
Range in the ROT. Amphibians are abundant in many of the wetland habitats that do not
support fisheries (e.g., the pond and pothole region northwest of Great Falls).

Future baseline activities onbase (e.g., the KC-135R air refueling mission) and at the
launch facilities are not expected to affect the future status of aquatic resources in the
deployment area. Normal road improvement and bridge upgrading and replacement are
expected to occur in the vicinity of the base and in the deployment area and should have
little overall impact on the aquatic habitats of the area. State plans call for aquatic
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resource enhancement to provide for the following increases in recreational fishing by
1990: salmonids in streams, 12 percent; salmonids in lakes, 12 percent; coolwater species
in streams, 20 percent; a-id cool and warmwater species in lakes, 39 percent.

3.8.3.4 Unique and Sensitive Habitats

No unique and sensitive habitats have been identified on Malmstrom AFB or immediately
adjacent to launch facilities. Launch facility F-10 is near the southeastern boundary of
the Pine Butte Swamp Preserve. Freezeout Lake and Blackhorse Lake are the only
unique habitats directly adjacent to T/E routes. Over 50 unique habitats have been
identified in the ROI. Giant Springs, a highly regulated state park and fish hatchery on
the Missouri River at Great Falls, receives use by residents of Great Falls. Crown Butte
Nature Conservancy Preserve occurs within several miles of the TIE routes. Willow
Creek, Pishkun, and Benton Lake national wildlife refuges are near T/E routes (three
other refuges occur in the ROI), and a number of USFWS easements for waterfowl
production occur in the deployment area. The Missouri and Smith rivers in Cascade
County are considered high-value use areas for wildlife. In general, natural resource
management agencies recognize stream riparian zones and wetlands as unique habitats in
the ROI. The majority of these habitats in the ROI are managed by public or private
agencies for the protection of the habitat. Little growth and development is expected in
these areas; therefore, additional unmanageable pressure should not occur on these
habitats. In addition, conditions will not change significantly in these habitats in the
future.

3.8.3.5 Threatened and Endangered Species

Plants. No federally listed threatened or endangered plant species are known to occur in
the deployment area or elsewhere in the ROI. One Category 2 candidate species,
persistentsepal yellowcress, occurred historically near the Sun River and Benton Lake
area. The plant grows on shores and pond margins and is also reported from locations
along the Yellowstone River, southeast of the deployment area. (Scientific names and
the federal and state status of plant species discussed in this section are listed in
Table 3.8.3-1).

Twelve plant species listed by the MNHP as species of special concern (Montana-
recognized) and ranked on the basis of their rangewide/global rarity or rarity within the
state occur or may occur within the deployment area. Long-styled thistle is known to
occur in the area of direct surface disturbance at launch facility A-5 and along the T/E
route, Dry Fork Road, near Monarch, and is considered by the MNHP to be imperiled
(Figure 3.8.3-1). Eleven others, including subterranean breadroot, Craw's sedge, pale
sedge, tapered rush, many-headed sedge, foxtail muhly, Guadalupe water-nymph, dwarf
wooly-heads, chaffweed, graceful arrowgrass, and Klaus bladderpod occur or potentially
occur in the deployment area. Results of rare plant surveys conducted during the 1987
field season indicate that none of these 11 species are likely to occur in the area of
direct surface disturbance.

Five Category 2 candidate plants (aromatic everlasting, wavy moonwort, peculiar
moonwort, goose-grass sedge, and Howell's gum-weed) occur or are likely to occur
elsewhere in the ROI. All of these species are considered to be species of special
concern by the MNHP. In addition, 22 Montana-recognized species may also occur in the
indirect impact area (Table 3.8.3-1).

Animals. The American peregrine falcon is known to occur within the deployment area,
where it is primarily associated with lakes, rivers, and marshes (Table 3.8.3-2). Aeries
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Table 3.8.3-1

Federal-Candidate and Montana-Recognized Plant Species Occurring
or Potentially Occurring in the Deployment Area and Region of Influence

Federal 2  MNHP/State 3

Common Name' Scientific NameI Status Status

Deployment Area

Chaffweed Centunculus minimus - S1

Craw's sedge Carex crawei - S1

Dwarf wooly-heads Psilocarphus brevissimus - S1
var. brevissimus

Foxtail muhly Muhlenbergia andina - S2

Graceful arrowgrass Triglochin concinnum - S2
var. debile

Guadalupe water-nymph Naa guadalupensis - Si

Klaus bladderpod Lesquerella klausii - S1

Long-styled thistle Cirsium longistylum - S2Q

Many-headed sedge Carex sychnocephala - S1

Pale sedge Carex livida - Sl

Persistentsepal Rorippa calycina Cat. 2 S2
yellowcress

Subterranean Psoralea hypogaea Sl
breadroot

Tapered rush Juncus acuminatus Si

Region of Influence Exclusive of Deployment Area

Aromatic everlasting Antennaria aromatica Cat. 2 S2

Bird's egg lady's slipper Cypripedium passerinum - Sl

Curved sedge Carex incurviformis - Si
var. danaensis

Cushion townsendia Townsendia condensata - Sl

Dwarf sawwort Saussurea nuda var. densa - SI

Fan-leaved daisy Erigeron flabellifolius - S2

Goose-grass sedge Carex lenticularis Cat. 2 S1
var. dolia
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Table 3.8.3-1 Continued, Page 2 of 2

Federal 2  MNHP/State 3

Common Name 1  Scientific Name 1  Status Status

Heart-leaved buttercup Ranunculus cardiophyllus - S1

Howell's gum-weed Grindelia howellii Cat. 2 S3

Klaus' fleabane Erigeron lackschewitzii - S1Q

Leadville milk-vetch Astragalus molybdenus - S1

Missoula phlox Phlox missoulensis - S2Q

Montana cryptantha Cryptantha sobolif era - SI

Mountain moonwort Botrychium montanum - S2

Mountain twinpod Physaria saximontana - S1
var. dentata

Northern eyebright Euphrasia disjuncta - SI

Park milk-vetch Astragalus leptaleus - SUSI

Peculiar moonwort Botrchium paradoxum Cat.2 S1

Round-leaved orchis Orchis rotundifolia - S1

Running fleabane Erigeron flagellaris - S1

Showy pussy-toes Antennaria pulcherrima - S1

Stalked-pod crazyweed Oxytropis po4docarpa - S1

Timber milk-vetch Astragalus convallarius - S1

Water clubrush Scirpus subterminalis - S1

Wavy moonwort Botrychium crenulatum Cat. 2 S1

White glacierlily Erythronium grandiflorum - S2
ssp. candiduim

Wooly daisy Erigeron lanatus S2

Notes: INomenclature follows Montana Natural Heritage Program 1986 and

Lesica et al. 1984.
2 Cat. 2 = Category 2 candidate threatened and endangered species.

3S1 = critically imperiled in Montana; S2 = imperiled in Montana; S3 = rare
in Montana; Q = taxonomic questions or problems involved; SU = possibly
imperiled in Montana, status unknown.

Source: Montana Natural Heritage Program 1986.
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Table 3.8.3-2

Federally Listed, Federal-Candidate, and Montana-Recognized Animal Species
Occurring in the Deployment Area and Region of Influence

FederalI State 2

Common Name Scientific Name Status Status

Deployment Area

American peregrine falcon Falco p~ercrinus anatum E Si
Bald eagle Haliaeetus leucocephalus E S2
Black-footed ferret Mustela nigripes E SH
Canadian toad B'ifc hemiophrys S1
Ferruginous hawk Buteo regalis Cat. 2 S3
Gray wolf Canis lupus E Si
Grizzly bear Ursus arctos T S3
Harlequin duck Histrionicus histrionicus S2
Long-billed curlew Numenius americanus Cat. 2 S4
Lynx Felis lynx Cat. 2 S4
Milk snake Lampropeltis triangulum Sl
Mountain plover Charadrius montanus Cat. 2 S2
Northern swift fox Vulpes velox Cat. 2 S1
Preble's shrew Sorex preblei Cat. 2 S3
Sage sparrow Amphispiza belli S2
Spotted bat Euderma maculatum Cat. 2 S1
Upland sandpiper Bartramia longicauda SU
Wolverine Gulo gulo Cat. 2 S4

Region of Influence Exclusive of Deployment Area

Alexander's rhyacophilan Rhyacophila alexanderi Cat. 2 Sl
caddisfly

Arctic peregrine falcon Falco peregrinus tundrius T S$
California bat Myotis californicus - S2
Dickcissel S§piza americana - Sl
Fringed bat Myotis thysanodes - S2
LeConte's sparrow Ammodramus leconteii - S1
Meltwater lednian Lednian tumana Cat. 2 Sl
stonefly

Montana Arctic grayling Thymallus arcticus montanus Cat. 2 S2
Northern bog lemming Synaptomys borealis Cat. 2 Sl

sphagnicola
Paddlefish Polydon spathula Cat. 3C S2
Pallid sturgeon Scaphirhynchus albus Cat. 2 S2
Spoonhead sculpin Cottus ricei Si
Trout-perch Percopis omniscomaycus S1
Whooping crane Grus americana E SH

Notes: 1E = endangered; T = threatened; Cat. 2 = Category 2 candidate threatened
and endangered species; Cat. 3C = Category 3C candidate threatened and
endangered species.

2S1 = critically imperiled in Montana; S2 = imperiled in Montana; S3 = rare in

Montana; S4 = apparently secure in Montana; SH - historically known in
Montana; and SU = possibly imperiled in Montana, status uncertain.
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(nesting areas) are believed to occur within Lewis and Clark, Cascade, and Chouteau
counties, and nesting activities may also occur in other places within the deployment
area. In addition, approximately 60 known bald eagle breeding pairs occur in Montana,
with several nesting sites occurring in or near the deployment area. One active nest
occurs approximately 1.5 to 2 miles south of launch facility I-7 and 1.5 to 2 miles south
of a bridge scheduled for improvement on Interstate 15. Approximately 450 to 500 bald
eagles overwinter in Montana with many concentrated along the Missouri River
(Figure 3.8.3-1). Other wildlife species listed as threatened or endangered that may
occur within the deployment area include the grizzly bear, gray wolf, and black-footed
ferret (Figure 3.8.3-1). Primary grizzly bear and gray wolf habitat is located outside the
deployment area along the Rocky Mountain Front Range. No known populations of black-
footed ferrets occur in Montana.

In addition to the federally listed species previously discussed, several federal-candidate
species are known to occur in the deployment area (Table 3.8.3-2). Mammalian candidate
species inhabiting the deployment area include the northern swift fox, spotted bat,
Preble's shrew, wolverine, and lynx. Avian species include the ferruginous hawk, long-
billed curlew, and mountain plover. Montana-recognized species that also occur in the
deployment area are listed in Table 3.8.3-2. In addition to those federally listed and
federal-candidate species known to occur in the deployment area, several additional
species may occur in the ROI and along the periphery of the deployment area. These
federally listed, federal-candidate, and Montana-recognized animal species are also
listed in Table 3.8.3-2.
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3.9 Water Resources

The construction and operation of the proposed Small Intercontinental Ballistic Missile
system would require substantial amounts of water. The integrated diversion, use, and
return of the water resources are of primary concern to local users and to state and
federal regulatory agencies. In addition, the land disturbance which would occur during
program construction may degrade the quality of nearby surface waters.

3.9.1 Resource Description

The evaluation of water resources is divided into three elements: surface water
hydrology and quality, groundwater hydrology and quality, and water use.

3.9.1.1 Surface Water Hydrology and Quality

This element addresses the effects of the proposed program on the regional water quality
and flow characteristics of the major streams, lakes, and reservoirs within the study
area.

3.9.1.2 Groundwater Hydrology and Quality

This element addresses the effects of the proposed program on groundwater reserves,
well yields, water table fluctuations, and water quality characteristics of the principal
groundwater aquifers of the study area.

3.9.1.3 Water Use

Water use is considered a separate element in this analysis. This element addresses the
amount and type of water use (including program water) that is diverted from the natural
resource base. It also covers the adequacy of the regional supply sources to meet
baseline and program-induced water demands and the legal and institutional aspects of
water use.

3.9.2 General Analysis Methodology

3.9.2.1 Region of Influence

The following considerations were used to define the Region of Influence (ROI) for water
resources: the surface water basins and groundwater aquifers that provide water supplies
for program-induced water requirements; areas of program-induced alteration to surface
water drainage and storage features; and areas of program-induced water quality
impacts. The ROI contains an area of approximately 18,300 square miles and is shown in
Section 3.9.3.1, Figure 3.9.3-1.

3.9.2.2 Surface Water Hydrology and Quality

The average magnitude and range of streamflow values and selected water q, ality
parameter values were calculated for selected locations using data available on the
water data storage and retrieval system (WATSTORE) and on the storage and retrieval
system (STORET) national water data bases. The STANDARDS program available on
STORET and water quality criteria adopted by the Montana Water Quality Bureau
(MWQB) were used to calculate a summary of the frequency of violations of appropriate
water quality standards.
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The water quality effects of the wastewater discharges of the three cities potentially
affected by the program (Great Falls, Conrad, and Lewistown) were determined from
discharge information and agency interviews. Storm drainage maps of these cities were
obtained from their public works offices (and from the Civil Engineers Office at
Malmstrom Air Force Base [AFB]). Interviews were held with public works personnel to
obtain information on storm runoff problems and localized flood problems within the
cities as well as plans to correct the problems. Planned water resource programs in the
ROI were identified from interviews with water agencies.

3.9.2.3 Groundwater Hydrology and Quality

A map developed by the Montana Bureau of Mines and Geology was used to depict the
principal aquifers in the ROL. Data characterizing the major aquifers were summarized,
including well yields, depth to groundwater, areas of historical groundwater declines, and
other pertinent data. As existing data permitted, information on recharge and discharge
areas, pumpage, specific capacity of wells, and groundwater quality trends in the
principal aquifers was developed. The regional interaction between surface water and
groundwater was reviewed and information on major springs was summarizedf. Current
evidence of saline seep in the vicinity of existing Air Force facilities was determined
using aerial photographs and verified by field inspection.

3.9.2.4 Water Use

Five categories of regional water use were analyzed: (1) military water use, (2) self-
supplied industrial water use (including hydroelectric power generation), (3) municipal
water supply, (4) water use for agricultural irrigation, and (5) rural water use (rural
domestic and livestock use). Water use data for Malmstrom AFB, Great Falls, and cities
with a potential to experience a substantial, program-induced population increase
(Conrad and Lewistown) were compiled and the adequacy of their existing supply sources
was evaluated. In-stream flow requirements for hydroelectric generation, recreation,
and habitat maintenance were also reviewed. Agricultural irrigation, which is the
dominant category of water use in the ROI, was quantified by irrigation district for
individual stream basins. Areas with existing or projected water shortages were
determined from both literature and interviews with water resource agencies. Basic
legal constraints controlling water use (e.g., Montana water law, local water
management policies, and interstate compacts) were reviewed.

3.9.3 Existing and Future Baseline Conditions

Most of the ROI has a semiarid climate that generates little runoff. Surface water
supplies are of large quantity and good quality in the mountains, but variable in both
quantity and quality in the Plains. Great Falls, which supplies Malmstrom AFB, receives
an ample supply from the Missouri River and does not anticipate any problems in meeting
its future water requirements. The groundwater resource is also generous, though much
of the water lies at considerable depth and is highly mineralized. The 1980 total water
use in the ROI was approximately 1.9 million acre-feet (acre-ft); the main consumptive
use was irrigation.

3.9.3.1 Surface Water Hydrology and Quality

The principal hydrologic feature in the ROI is the Missouri River, which originates at the
confluence of the Madison, Jefferson, and Gallatin rivers in southwestern Montana. The
Missouri River enters the ROI at Holter Dam and flows through it in a northerly and then
easterly direction for 250 miles. Shortly after enteripg the ROI, the river leaves the
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Rocky Mountains and flows into the Northern Great Plains. As it flows, it picks up large
quantities of sediment from the Plains. The river's quality is further degraded as a result
of discharges of municipal and industrial wastes and extensive agricultural activities.
Because of these factors, water quality decreases in a downstream direction and the
river changes from a salmonid fishery above Great Falls to a warmwater fishery just
downstream of Great Falls below Rainbow Dam. A 150-mile segment of the Missouri
River is classified as wild and scenic from Fort Benton downstream almost to Fork Peck
Lake.

Other major streams in the ROI are the Dearborn, Smith, Sun, Marias, Teton, Judith, and
Musselshell rivers and Belt, Arrow, and Flatwillow creeks (Figure 3.9.3-1). Like the
Missouri River, they originate in the mountains and tend to undergo considerable water
quality degradation as they flow toward the Missouri River. Agricultural diversions
greatly deplete the flow of several of these streams. Tables 3.9.3-1 and 3.9.3-2
summarize data on these streams. The three largest reservoirs in north-central Montana
(and their total storage capacities) are Fort Peck Lake (18.9 million acre-ft), Canyon
Ferry Lake (2 million acre-ft), and Lake Elwell (1.4 million acre-ft) (Figure 3.9.3-1).
Because of the lack of local consumption, the irrigation supply provided by Lake Elwell
has been only partially used. Lake Elwell and Canyon Ferry reservoirs may have water
available for additional downstream uses.

There are no major problems associated with the storm-drainage systems of Great Falls,
Lewistown, and Conrad. These entities have a few, highly localized areas that drain
slowly and may flood during high-intensity storms; however, their respective public works
departments generally have long-term programs to implement corrective measures.
Malmstrom AFB drains north, directly to the Missouri River, via several coulees.
Although the base has no major drainage problems, onbase-generated runoff has caused
substantial erosion in some of these coulees.

Wastewater generated at Malmstrom AFB is collected and treated by the Great Falls
wastewater treatment system and discharged to the Missouri River. Great Falls
discharged 10,500 acre-ft in 1986, which includes 725 acre-ft generated at Malmstrom
AFB. Lewistown discharged about 2,700 acre-ft of effluent to Big Springs Creek
in 1986. Conrad discharged 480 acre-ft of effluent to Dry Fork-Marias River via the
Little Dry Coulee during the same period. State effluent discharge requirements for the
three wastewater treatment systems have generally been met and no major water quality
problems are currently reported.

Figure 3.9.3-2 shows the state-designated uses of the major streams in the ROL. The
MWQB is currently reviewing the classification of all streams in the state. Within the
ROI, the classification of the Marias River below Lake Elwell and Muddy Creek could be
upgraded in early 1988.

Generally, water quality in the ROI is good and the State of Montana has classified most
river segments as suitable for municipal supply. However, several significant problems
exist. Natural sediments and salinity amplified by agricultural practices and irrigation
returns are the main causes of surface water quality degradation. Figure 3.9.3-2
emphasizes those stream segments that fail to meet their appropriate water quality
standards. These segments have been identified from the limited number of recent water
quality analyses available through the STORET data base. The combination of water
withdrawals and increased sedimentation resulting from stream channelization has
significantly decreased the water quality in the Teton River near Choteau. In addition,
saline discharges from Freezeout Lake have impaired irrigation uses in the Teton River
during low-flow periods. Extensive sedimentation in the Muddy Creek drainage has
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caused water quality degradation in the lower reach of the Sun River. Sedimentation is
also a water quality problem in Arrow Creek. Other streams violating their appropriate
water quality standards include Sand Coulee Creek and the Dry Fork of Belt Creek,
which experience severe pollution from acid mine drainage.

During droughts, irrigators diverting water from the downstream reaches of many rivers
experience severe and unpredictable shortages late in the season. This occurs regularly
on tributaries and along the main stems of the Sun, Marias, Teton, and Musselshell
rivers. The Musselshell River has historically been known for its very low flows, with its
middle reach sometimes going dry in the late summer. The Teton River is periodically
dry in its middle reach. These shortages also make it difficult to maintain minimum
streamflows for the state's sport fisheries. Remedies that are being considered by state
and local officials include the construction of additional storage reservoirs and
conjunctive use, such as streamflow augmentation with groundwater. Such practices may
increase minimum streamflows in the future. However, no major surface water develop-
ments are scheduled to be constructed in the ROI during the projected period.

3.9.3.2 Groundwater Hydrology and Quality

Groundwater is highly variable throughout the ROI in terms of both quality and quantity.
Three of the largest springs in the United States lie within the ROI (Figure 3.9.3-3).
However, in portions of the ROT, rural water users must haul water long distances
because of too low well yields and poor groundwater quality. There has been
comparatively little groundwater development in the ROT. However, groundwater is the
source of water for approximately 90 percent of the communities in the Great Plains of
Montana with municipal water supply systems. Major groundwater aquifers in the ROI
include (in stratigraphic order) alluvial and bench deposits; glacial deposits; the Fort
Union and Fox Hills-Hell Creek formations; the Judith River; Two Medicine, and
Eagle/Virgelle formations; the Black Leaf and Kootenai formations; the Swift Formation;
and the Madison Aquifer. Several of the deep aquifers underlie most of the ROI but their
depth has prevented groundwater development. The total dissolved solids (TDS)
concentrations in the deeper aquifers are usually at a minimum near the areas of
recharge in the mountains and along the major rivers. Groundwater quality tends to
deteriorate away from the mountains, and as one moves east through the ROI, TDS
concentrations frequently exceed 2,000 milligrams per liter (mg/l), rendering the
groundwater nonpotable. The aquifers supplying the majority of the groundwater in the
ROI (e.g., the principal aquifers) are shown in Figure 3.9.3-3.

The most heavily used groundwater sources in the ROI are unconsolidated alluvium and
terrace deposits of Quaternary age such as those adjacent to the Missouri River and the
lower reach of the Sun River. Although areally limited, these aquifers are an important
water source for the rural population and are mainly used for domestic and livestock con-
sumption. The water from unconsolidated deposits is generally of good quality but
locally may be high in mineral content. The TDS concentration from alluvial water
averages around 500 mg/l, but it can range up to 2,500 mg/l, making it unsuitable for
domestic use. As a result, rural landowners in some areas, particularly the northwestern
portion of the ROI, must haul potable water long distances from municipal sources. The
water from some wells tapping alluvium and terrace deposits occasionally exceeds
primary drinking water standards with elevated concentrations of lead, selenium,
cadmium, nitrate, fluoride, and arsenic. No large-scale regional declines in groundwater
levels have occurred in the ROT. Nevertheless, the state recognizes the important
contribution that shallow aquifers can have in maintaining streamflow and has moved to
limit new groundwater development in several water-short areas in the northwestern
portion of the ROT.
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A major water quality problem with the shallow groundwater in the ROI is the incidence
of saline seep, a condition where wet, salty areas develop in nonirrigated soils and results
in the elimination of agriculture. The problem is often caused by precipitation moving
through the root zone and into salty substrata when a field lies fallow. The shallow
groundwater picks up dissolved solids and resurfaces downslope to form a salt-laden
seep. Saline seep affects water quality by increasing the TDS concentration of shallow
aquifers. Currently, some rural areas are experiencing degradation of drinking water.
Many sources of livestock water are being abandoned because of salinization; aquatic
life, fisheries, and irrigation are also being affected. Saline-seep problems are prevalent
in the northwestern and southeastern -portions of the ROL.

No major groundwater developments are expected to occur in the ROI during the pro-
jected period. However, as surface water sources become more heavily appropriated,
groundwater becomes the alternative source available for many new developments.
Therefore, it is reasonable to assume that increasing withdrawals from groundwater
sources would be necessary to supplement future water demands.

3.9.3.3 Water Use

The vast majority of water used in the ROI (99%) is supplied by surface water sources.
Total water use in the ROI amounted to approximately 1.9 million acre-ft in 1980. The
seasonal variation in quantity, rather than quality, is the primary constraint on surface
water use. Table 3.9.3-3 summarizes water use in the ROI by major categories.

Agricultural irrigation accounts for 98 percent of total water use. In 1980,
approximately 1.89 million acre-ft were diverted in the ROI for irrigation. Over one-half
of that amount became conveyance losses and approximately 20 percent of the total
diversions were used consumptively for crops. The great majority of the irrigation water
is derived from surface water sources, with the Musselshell, Sun, and Teton rivers and
the upper Marias River drainage supplying most of the water. As a result, seasonal water
shortages commonly occur in these drainages as indicated in Figure 3.9.3-4.

Table 3.9.3-3

1980 Water Use in the Malmstrom AFB
Region of Influence

(acre-ft)

Supplied by Supplied by
Category Surface Water Groundwater Total

Agricultural Irrigation 1,874,000 16,000 1,890,000
Municipal 17,000 6,000 23,000
Military 1,200 0 1,200
Rural 3,600 2,400 6,000
Industrial 800 200 1,000

TOTAL: 1,896,600 24,600 1,921,200

Source: Montana Department or Natural Resources and Conservation 1986.
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Existing and projected municipal water use for the major entities in the ROI is presented
in Table 3.9.3-4. Great Falls obtains all of its supply from the Missouri River and holds
water rights to withdraw 73,120 acre-feet per year (acre-ft/yr). Lewistown obtains its
water supply from Big Springs and holds water rights amounting to approximately
4,200 acre-ft/yr. Conrad obtains its water from the Pondera County Canal and Reservoir
Company via Lake Frances and owns shares for up to 3,270 acre-ft/yr. The entitlements
of the entities are adequate to meet their anticipated water requirements throughout the
projected period.

Malmstrom AFB obtains all of its water from Great Falls. The base currently has a
contract for water delivery with Great Falls of 1,410 acre-ft/yr, which is adequate to
meet projected baseline onbase water needs. Nearly all the military water use in the
ROI occurs at Malmstrom AFB. The base used 1,230 acre-ft in 1986. An additional
16 acre-ft/yr are used in the deployment area at the 20 launch control facilities.
Malmstrom AFB has other programs scheduled to occur by 1990. As a result of the
KC-135R air refueling mission, baseline water use at the base is projected to increase to
1,300 acre-ft/yr in 1990 and remain relatively constant throughout the projected period.

Rural use consists of self-supplied domestic use and water consumed by livestock. This
category amounted to approximately 6,000 acre-ft of water in 1980; 40 percent of that
water was derived from groundwater supplies. Self-supplied industrial use, excluding
hydroelectric power generation, amounted to approximately 1,000 acre-ft in 1980,
accounting for the least amount of water used in the ROT. The main source of supply for
industrial use is surface water, which provides 80 percent of the water consumed by self-
supplied industries.

Table 3.9.3-4

Existing and Projected Municipal Water Use
for Major Entities in the Region of Influence

1 Projected Use
Primary 1986 Use Per Capita Use Year 2000

Entity Source (acre-f t/yr) (gped) 2  (acre-ft/yr)

Malmstrom AFB SC 1,230 160 1,300

Great Falls 3  S 13,040 190 14,560

Lewistown SP 2,020 260 2,130

Conrad S 500 160 660

Notes: IS = surface water; SC = support community; SP = springs.
2gpcd = gallons per capita per day (reflects average over last 5 yr).
3Includes water used at Malmstrom AFB.
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The Montana Water Use Act of 1973 adopted the appropriation doctrine. In times of
water shortages, appropriators with more recent (junior) rights must cease water diver-
sions in order to allow those with older (senior) rights to receive their full allocations.
The Montana Department of Natural Resources and Conservation (MDNRC) is responsible
for reviewing applications for permits to appropriate water that are required for new
appropriations of more than 100 gallons per minute. Temporary permits may be issued
for construction water or other one-time water needs; because such permits are for a
limited period of time, public notice requirements are often dispensed with. The permit
to appropriate water is a provisional document and will be replaced by a certificate of
water right when the stream or area is adjudicated. To date, only a small number of
basins have been fully adjudicated in Montana. Changes in water use and transfers of
water rights are allowed under the Act with the approval of the MDNRC. Because of
protests from hydroelectric dam operators, new surface water appropriations requested
for the Missouri River drainage above Great Falls have not been granted by the state
over the last several years. Applications for new appropriations in the upper to middle
portions of the Sun, Teton, and Marias River drainages receive very close scrutiny from
the state due to existing, periodic shortages resulting from intensive irrigation. In
addition, the state is considering closing the Musselshell Basin to further surface water
appropriations. No major changes in water use patterns are expected to occur in the ROI
during the projected period.
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3.10 Geology and Soils

The proposed program would consume or use geologic and soils resources within the
program area. Program demand could affect the supply and production of some geologic
resources. Typical geological materials that could be affected include aggregate, oil,
gas, and coal. Soil resources may be affected through increased erosion due to
construction activities. Proposed program interaction with geologic conditions (such as
mass movements) may affect public health and safety. The analysis of geology and soils
has been divided into considerations of geologic hazards, geologic resources, and soil
erosion, which cover the range of issues relevant to the Small Intercontinental Ballistic
Missile system at Malmstrom Air Force Base (AFB).

3.10.1 Resource Description

The elements of the geology and soils resourc ,e geologic hazards (including seismicity,
seismic effects, and mass movements), geologic resources (including aggregate, oil and
gas, and coal) and soil erosion (including wind and sheet erosion).

3.10.1.1 Geologic Hazards

Geologic hazards include those physical or chemical geological features that interact
adversely with the works of man. These hazards can be naturally occurring geological
phenomena or the result of man's activities. The hazards considered include seismicity
and seismic effects and mass movements.

3.10.1.2 Geologic Resources

Geologic resources include aggregate resources and energy resources. Aggregate
resources consist of sand and gravel that would be used for facility construction at
Malmstrom AFB and in the deployment area. Energy resources discussed include oil, gas,
and coal. These resources would be affected by certain program activities (e.g.,
expansion of fee-owned areas at launch facilities), which may restrict access to areas
considered valuable for energy resource exploration.

3.10.1.3 Soil Erosion

Ground-disturbing activities associated with the proposed program have the potential to
initiate or accelerate soil erosion. Program activities such as road upgrades, bridge
modifications, and facility construction are expected to alter the physical characteristics
(e.g., slope and vegetation) that control the rate of soil erosion. The wind and sheet
erosion subelements were used to determine program effects on soil erosion. Erosion
issues also affect the biological environment and water quality. These aspects are
discussed in Section 3.8, Biological Resources and Threatened and Endangered Species
and Section 3.9, Water Resources.

3.10.2 General Analysis Methodology

Baseline conditions for the proposed program area were determined from site-specific
geology and soils data collected from publications of local, state, and federal agencies.
In addition, data collected by the Ai•r Force during the area narrowing process were used
in evaluating baseline conditions. Computerized data bases were used to provide
additional data on soils.
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The geologic and soils data were compiled and entered into a computerized data base
system for retrieval during impact analysis. Large-scale aerial photographs were used to
identify and compile some geologic and soil characteristics in the region (e.g., mass
movements). The same aerial photographs were also used to assist in integration of
slope, soils, and vegetation data at potential construction sites within the program area.
Field reconnaissance was used to verify the compiled information.

Geologic conditions generally change at a very slow rate; therefore, the past and present
geologic conditions effectively identify future conditions over the operations life of the
proposed program.

3.10.2.1 Region of Influence

The Region of Influence (ROT) is different for each element of the geology and soils
resource. Each ROI is limited to the area directly affected by the construction and
upgrading of facilities at Malmstrom AFB and in the deployment area, and the demand
for resources by the program. The ROIs were selected to evaluate potential site and
local effects where possible.

The ROI for geologic hazards includes Malmstrom AFB, construction sites in the
deployment area, and geologic conditions near those areas that may potentially affect or
be affected by the proposed program.

The aggregate resources ROI is the area encompassed by a 30-mile buffer around the
transporter/erector (T/E) route network, launch facilities, and Malmstrom AFB, and
reflects the maximum economical haul distance for aggregate. The energy resources
ROI includes construction sites at the base and launch facilities in the deployment area
as well as expanded areas on the base and at the launch facilities.

The ROI for soil erosion includes those areas affected by construction at Malmstrom AFB
and the deployment area. For the base, the ROI includes the installation plus a 1-mile
buffer including the potential construction, housing, and training areas. In the
deployment area, the ROI includes areas within 1,000 feet of the T/E route system or
expansion areas of the launch facilities. The ROI also includes areas where bridges need
to be replaced or upgraded.

3.10.2.2 Geologic Hazards

Geologic hazards considered include seismicity and seismic effects and mass movements
(e.g., landslides). Seismicity and seismic effects were evaluated on a regional basis
because of the regional nature of the potential effects. Seismicity was determined by
evaluating the historic seismicity and tectonics of the region, and seismic effects (e.g.,
faulting) were evaluated by identifying the faulting regime and geologic history of the
program area. Landslide potential was determined for areas along the T/E routes and
bridge construction sites, near the launch facilities, and for Malmstrom AFB by
identifying areas with geologic characteristics (e.g., bedrock type and slope) known to
contribute to slope instability and where previous events have occurred.

3.10.2.3 Geologic Resources

Baseline conditions for aggregate resources were determined by contacting existing
aggregate producers in the deployment area and obtaining estimates of current
production rates and capacities, as well as approximations of aggregate reserves for each
operation. Potential source areas for aggregate were identified and samples were
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analyzed to determine the suitability of the potential sources for use in concrete and
road-surfacing material. Oil- and gas-leasing activities near the launch facilities as well
as proximity to known producing areas were used as a measure of the potential for future
production of oil and gas resources in the deployment area. The location of coal deposits
in the deployment area, the degree of mineability, and production status of coal-mining
operations were determined in the baseline evaluations.

3.10.2.4 Soil Erosion

Baseline soil erosion conditions were determined primarily from maps obtained from the
U.S. Soil Conservation Service (SCS), tabular soils data from the U.S. Army Corps of
Engineers Construction Engineering Research Laboratory, and professionals
knowledgeable about soils in the deployment area. Soil types were identified for areas
within about 1,000 feet of the T/E routes and for all other areas likely to be disturbed by
the proposed program in the ROI.

The analyses of soil erosion compared the effects of wind and sheet erosion to the
maximum tolerable soil losses defined by the SCS. Wind erosion involves the movement
of topsoil by wind action as in dust storms, while sheet erosion refers to erosion resulting
from nonchannelized water flow such as stormwater runoff. Maximum tolerable soil
losses represent the maximum level of soil erosion that will permit a high level of
vegetative productivity to be sustained economically and indefinitely. Soil erosion rates
were estimated by using the Wind Erosion Equation and Universal Soil Loss Equation.

3.10.3 Existing and Future Baseline Conditions

Malmstrom AFB and the deployment area are located in north-central Montana within
the northern section of the Great Plains Physiographic Province. The ROI is
characterized by rolling high plains interrupted by isolated mountain ranges
rising 2,000 to 4,000 feet above the surrounding plains.

Rocks of Precambrian to Quaternary age are exposed in the deployment area. Igneous
and metamorphic rocks (Precambrian gneiss, schist, quartzite, and argillite and Tertiary
crystalline rocks) form the core of most mountains, and Paleozoic sedimentary rocks
(marine sandstone, shale, limestone, and dolomite) are exposed in all of the mountainous
areas in the ROI except the Highwood Mountains. Mesozoic rocks occur throughout the
prairie areas with shales (Colorado and Bearpaw shales of Cretaceous age) forming the
near surface bedrock. Quaternary glacial till, stream and lake deposits, and alluvium
comprise the surficial deposits.

3.10.3.1 Geologic Hazards

The ROI is characterized by low-level seismicity. No active faults have been identified
within the deployment area. A moderate potential for landsliding exists in steep areas
underlain by Cretaceous-age shale.

Seismicity and Seismic Effects. The deployment area lies in the Great Plains of north-
central Montana and is characterized by widely scattered, low-level seismicity and a
maximum credible earthquake magnitude (Richter) of 6.5. Most seismic activity occurs
west of the deployment area to the west and south of the Disturbed Belt
(Figure 3.10.3-1). Seismic intensity and magnitude scales are shown in Figure 3.10.3-2.
Although the deployment area is characterized by low-level seismicity, features with
potential for seismic activity are present in the western portion of the deployment area.
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SNot felt except by a very few under especially, favourable circumstances 4

*, j| Felt only by a few persons at rest, especially on upper floors of buildings Delicately
i I Ii suspended objects may swing

Felt quite noticeably, indoors. especially on upper floors of buidings, but many
!! !! people do not recognize it as an earthquake Standing motor cars may rock slightly .0

Vibration like passing of a truck Duration estimated.05

IV During the day felt indoors by many, outdoors by few At night some awakenedSIV Dishes, windows, and doors disturbed, walls make creaking sound Sensation like
heavy truck striking building Standing motor cars rocked noticeably 4 .0

Felt by nearly anyone, many awakened Some dishes, windows. etc . broken, a few
V instances of cracked plaster, unstable oblects overturned Disturbance of trees,

Vi poles and other tall objects sometimes noticed Pendulum clocks may stop

;j Felt by all many frightened and run outdoors Some heavy furniture moved, a few

VII VI instances of fallen plaster or damaged chimneys Damage slight5

.05
Everybody runs outdoors Damage negligible in buildings of good design andVII constructonn, slight to moderate in well-built ordinary structures, considerable in
poorly built or badly designed structures; some cuimoeys broken Nogtced by

ViII persons driving motor cars. m s

Damage slight in specially designed structures, considerable in ordinary substantial 6
ibuildings with partial collapse, great in poorly built structures. Panel walls thrownV out of frame structures Fall of chimneys, factory stacks, columns, monuments and

walls Heavy furniture overturned Sand and mud elected in small amounts Changes
in well water Persons drbiing motor cars disturbed

IX Damage considerabll e n specially designed structures, well designed frame

V istructures thrown out of plumb, greatain substantialebuiings. with partial collapse
Buildigs shidted off foundations Ground cracked conspicuously Underground 7

pipes broken

Some wellm-built wooden structures destroyedo most masonry and frame structuresX destroyed with foundations, grouned yc Ras bent Landslidesg-tconsiderable from river banks and steep slopes Shifted sand and mud Water

splashed (slopped) over banks

X Few p r any (masonry) structu reman standing Bridges destroyed Broad
X D fissures in ground Underground ptpelines , completely n of serice Earth slumps

and land sin ps in soft goudais bent greatly

Vil Damage total Waves seen on ground surfaces Lines of sight and level
distorted Obiects thrown upward into the air

Note: These relationships are given to il lustrate general comparisons for reqPonas dinmudieo and
should not be used for design parameters.

Source. Earth Technology Corporation i984.

FIGURE 3.10.3-2 SEISMIC INTENSITY-MAGNITUDE SCALE
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Geologic features of interest lie on the southern part of the Sweetgrass Arch and include
the northeast-trending Pendroy Fault, Scapegoat-Bannatyne Trend, Rock Creek-Bynum
Trend, and other minor, parallel trends (Figure 3.10.3-1). Some investigators suggest
these geologic features are part of an old zone of crustal weakness referred to as the
Great Falls Tectonic zone, which stretches from central Idaho into Canada. Faults in
this zone were recurrently active from I billion years before present (B.P.) to the
Holocene (<10,000 years B.P.); however, evidence for Holocene activity has not been
identified within the deployment area.

The future level of seismic activity is not expected to be different from that displayed in
the geologic record over the past 10,000 years. However, the short record of
instrumental seismic activity (about 200 yr), in the region makes it difficult to predict
future conditions.

Mass Movements. The presence of landslide deposits in an area is the best indicator of
the potential for future mass movements. In general, those areas with slopes greater
than 10 percent, and with Cretaceous or Paleozoic shale bedrock, may be prone to
landsliding and slumping. Areas highly susceptible to mass movements include the
extreme eastern edge of the Rocky Mountain Front Range, the area of Tertiary
intrusives between Simms and Cascade, the Smith River and Belt Creek valleys south of
Great Falls, the Highwood and northern Judith mountains, and the triangular area
between Lewistown, Danvers, and Hilger. Smaller, isolated areas occur throughout the
deployment area. Flights in areas susceptible to mass movements include C, G, H, M,
and N, and the northern portions of flights B and D. The extreme northern portion of the
ROI as well as the portion in Wheatland County are less susceptible to mass movements
because of more gentle slopes. Mass movements in these areas are usually restricted to
stream channels where cutbank erosion may lead to slumping.

Mass movements that occur in the deployment area include landslides in both bedrock
and overlying soil and rockfalls. Landsliding is most commonly associated with
Cretaceous shales such as the Bearpaw, Claggett, and Colorado shales, which collectively
cover roughly two-thirds of the deployment area (Figure 3.10.3-3). Landsliding has also
occurred in Paleozoic shales in the Little Belt Mountains, surrounding Tertiary-age
buttes southwest of Great Falls, and in glacial lake deposits around Great Falls.
Slumping of bedrock and soils commonly occurs throughout the deployment area along
rivers and streams cutting into the Colorado Shale. The entire length of the Judith River
from about Hobson to its confluence with the Missouri River is particularly susceptible to
this form of landsliding. Other rivers along which slumping is common include the Marias
River south of Shelby, and the Sun and Missouri rivers west and southwest of Great Falls,
respectively.

3.10.3.2 Geologic Resources

An estimated 54 million short-tons of aggregate (demonstrated and inferred sources)
have been identified in the deployment area. Oil and gas leases or producing wells are
most common near launch facilities in flights P, Q, R, S, and T. Coal beds are located in
the ROI but only minor amounts of proven mineable coal reserves have been identified in
the ROT.

Aggyegate Resources. Sand and gravel sources vary in composition, quality, and
abundance on Malmstrom AFB and in the deployment area. The deployment area can be
divided into three regions, Shelby-Conrad, Lewistown, and Great Falls, based on the
distribution of aggregate production facilities (Figure 3.10.3-4). Aggregate suitable for
road base or concrete may be derived from Quaternary glacial and stream deposits in the
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northern portion of the deployment area (the Shelby-Conrad region). These aggregate
sources consist mainly of limestone, sandstone, quartzite, and granite materials. About
1.2 million tons of demonstrated commercial and noncommercial reserves and
18.5 million tons of inferred commercial and noncommercial reserves occur in this
region. In the eastern portion of the deployment area (the Lewistown region), road base
and concrete aggregate sources are found in fluvial deposits and are derived
predominantly from limestone and igneous rock; gravel sources are limited. No
demonstrated reserves have been reported but about 15.3 million tons of inferred
commercial and noncommercial reserves occur in this region. Road base and concrete
aggregate sources in the central portion of the deployment area (the Great Falls region)
are derived from Missouri River terrace and stream deposits. These are derived mainly
from quartzite sources with varying amounts of igneous rock. More than 5.1 million tons
of demonstrated commercial and noncommercial reserves and 13.6 million tons of
inferred commercial and noncommercial reserves have been identified in this region.

Aggregate producers are found in the northern (Shelby-Conrad), eastern (Lewistown), and
central (Great Falls) regions of the deployment area. Additional aggregate may be
available from a Cut Bank producer but this provider was not included in the analysis
because production data were not available. Commercial production data for the various
regions are shown in Table 3.10.3-1. Baseline consumption is roughly equivalent to
annual production since aggregate is usually produced on demand. Aggregate required
for the KC-135R air refueling mission and maintenance of the existing T/E route system
is included in the baseline demand. Future commercial production and reserves are
difficult to predict but the several billion tons of hypothetical reserves identified in the
deployment area are expected to provide road base and concrete aggregate sufficient for
baseline requirements for the foreseeable future.

Future baseline commercial production and reserves are expected to remain near levels
shown in Table 3.10.3-1 as a result of the low level of projected growth in the ROT.

Oil and Gas. Large portions of land throughout the deployment area have been leased for
oil and gas exploration. Fifty-eight of the launch facilities, or about 30 percent, are
directly adjacent to an oil or gas lease. Most of these launch facilities are concentrated
in four areas: along the Sweetgrass Arch in Pondera and Toole counties (flights P, R, and
S), along the Sun River west of Great Falls (flights F, G, H, and I), to the north and east
of the Judith Mountains near Lewistown (flights E and 0), and surrounding Judith Gap in
the southern portion of the deployment area (flights K and L). Twelve launch facilities
(P-1, P-5, P-8, P-10, Q-16, Q-20, R-22, R-28, S-35, S-37, T-45, and T-49) are located
within the boundaries of oil and gas fields and ten launch facilities (P-2, P-3, P-6, Q-15,
Q-17, R-23, R-29, S-36, T-43, T-46) are located within 1 mile of a producing oil or gas
well. Current oil or gas production within the deployment area occurs in the
northwestern portion along the Sweetgrass Arch, and near the eastern portion of the
deployment area on the Bearpaw Uplift, in the Big Horn Basin, and in the Bull Mountain
area. In 1985, 19 oil and gas fields located within the boundaries of the deployment area
produced about 1.5 million barrels of oil and nearly 5 million cubic feet of natural gas,
accounting for 5 percent and 9 percent, respectively, of the state's production.
Exploratory drilling in the Sweetgrass Arch proved successful in 1985 with a success rate
of 35 percent for wildcat wells, which was the highest success rate in Montana,
exceeding the 1984 rate by 5 percent. However, many of the oil and gas fields in the
Sweetgrass Arch, including the most productive, are currently in secondary recovery
utilizing injection wells.

Coal. Sub-bituminous coal is found in the Great Falls-Lewistown coal field, which covers
much of the central portion of the ROI, though more economical deposits occur £'Se-

where in the state. Bituminous coal is found on the eastern flank of the Rocky
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Table 3.10.3-1

Aggregate Resources
in the Deployment Area

Current Maximum Production
Number of Production Rate Capacity

Region Producers (million tons/yr) (million tons/yr)1

Northern 2 0.59 0.74
(Shelby-Conrad)

Eastern 2 0.16 0.20
(Lewistown)

Central 8 1.92 2.40
(Great Falls)

Demonstrated Inferred Demonstrated Inferred
Commercial Commercial Noncommercial Noncommercial

Reserves Reserves Reserves Reserves
Region (million tons) (million tons) (million tons) (million tons)

Northern 1.23 2.55 0 15.97
(Shelby-Conrad)

Eastern N/A 2  0.78 0 14.55
(Lewistown)

Central 5.20 3.56 0 10.07
(Great Falls)

Notes: 1Estimated 25% above current production rate.2 N/A = Data not available.

Mountains in the Judith River Formation. The coal beds of this Cretaceous-age forma-
tion are generally less than 2 feet thick and not considered mineable at the present time.
Northern Fergus County is underlain by 2.5- to 7-foot-thick Jurassic-age beds of sub-
bituminous coal; however, only two small areas near Winifred and near the confluence of
the Judith and Missouri rivers are considered mineable at present. There is no current
production from either of these fields, though areas just south of Great Falls and east of
Lewistown contain subsurface mineable coal reserves and active leases. There are no
proven strippaole coal reserves within the ROI. The majority of the state's production is
from the Powder River and Williston basins in eastern Montana. Production of coal in
the region is not expected to vary much from present levels in the foreseeable future.
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3.10.3.3 Soil Erosion

Most soils in the ROI have moderate or low inherent susceptibilities to wind erosion
which is expected to exceed the maximum tolerable soil loss on unvegetated ground.
Soils with high susceptibilities to sheet erosion near launch facilities occur primarily
north and west of Great Falls. Soil erosion is a continuing problem at launch facilities in
the deployment area and has required a variety of mitigation measures to control and
reduce erosion both on and offsite including the use of straw mulch, check dams, and
sediment traps.

Wind Erosion. Wind erosion of unvegetated ground (e.g., fallow fields) in the ROI is a
major concern of the SCS in Montana. The prevailing winds in the ROI are from the
southwest; consequently, long tracts of barren ground (e.g., croplands, fallow ground, and
construction sites) with a southwest-northeast orientation are the most susceptible to
wind erosion. Baseline wind erosion susceptibility of soils in the ROI was categorized
based on the Wind Erodibility Group (WEG) designation assigned to each soil by the SCS.

None of the soils near the launch facilities have high wind erosion susceptibilities.

Moderate susceptibilities are prevalent in the following areas:

"* The western portion of the ROI near flights F and H;

"* The eastern portion of the deployment area north and northeast of Lewistown
(flights E and 0), as well as near Harlowton (flights K and L); and

"* The northern portion of the ROI in flight P.

The highest WEG designition at a launch facility was group 3. This WEG designation has
been assigned to soils near launch facilities D-11, H-5, H-7, K-9, P-I, and S-33. Soils in
WEG 3 have the potential to erode at a rate of 86 tons per acre per year (T/ac/yr) if soil
conservation techniques are not implemented. The remainder of the soils at launch
facilities are considered to have low inherent susceptibilities to wind erosion.

Moderate or high susceptibilities to wind erosion exist on at least 30 percent of the soils
along 10 T/E route segments in Cascade County, 18 segments in Fergus County, 2
segments in Lewis and Clark County, 11 segments in Teton County, and 4 segments in
Wheatland County. Only one bridge in the deployment area (located in Cascade County)
is built on soils having high susceptibility to wind erosion. The remainder are about
equally split between low to moderate susceptibilities.

Most soils on the base likely to be disturbed by the proposed program have low to
moderate susceptibilities to wind erosion. Many soils in the potential construction areas
on or near Malmstrom AFB are moderately susceptible to wind erosion. Soils in the
proposed base housing area have moderate to low susceptibilities to wind erosion.
Onbase construction sites and the proposed Hard Mobile Launcher (HML) vehicle
operations training area have predominantly moderate erosion susceptibility. Soils of the
Hillon series along the drainageway flowing north from the base and the Lawther-Gerber
soil association in the extreme eastern portion of the base have the potential to erode at
rates in excess of 100 T/ac/yr if the vegetative cover is disturbed due to their locations
on slopes of 8 percent to 45 percent. Barren patches of the Dooley, Gerber, and Lawther
soil series, as well as the Gerber-Lawther association, can erode at rates in excess of
10 T/ac/yr. All other soils on the base potentially affected by the proposed program will
erode at rates exceeding the maximum tolerable soil loss if their vegetative cover is
removed.
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Sheet Erosion. Baseline sheet erosion susceptibility of soils in the ROI was categorized
based on the K-factor designation assigned to each soil by the SCS.

Many of the soils around the launch facilities are assigned high or moderate
susceptibilities to sheet erosion. Soils at 42 launch facilities have been identified as
having high susceptibilities to sheet erosion. These launch facilities are concentrated in
flights J, P, Q, and R north and northwest of Great Falls. Each of these flights have six
or seven launch facilities located in soils with high sheet erosion susceptibilities. High
susceptibilities are expected at the soils found at four launch facilities in flight S, but
only at two or fewer launch facilities in the remainder of the flights. Highly erodible
soils at the launch facilities include the Nobe, Tanna, Scobey, Abor, Gerdrum, Gallatin,
Marias, Hilton, and Joplin series. Moderate sheet erosion susceptibilities are present for
soils at 126 launch facilities. Only flights J, P, Q, and R have fewer than five launch
facilities located in soils with moderate susceptibilities.

Most bridge locations likely to require upgrades have moderate susceptibilities to sheet
erosion with highly susceptible soils near 23 bridges. Most of the bridges with highly
susceptible soils nearby are located in Cascade and Judith Basin counties. Highly
susceptible soils near the bridges include the Danvers silty clay loam, Harlem silty clay
loam, Scobey-Kevin clay loams, and Gallatin clay loam. None of the bridges in Fergus,
Lewis and Clark, or Wheatland counties have high susceptibilities to sheet erosion.

Many soils along the T/E routes in the deployment area are moderately to highly
susceptible to sheet erosion. High sheet erosion susceptibility occurs most commonly in
soils along the roads likely to be upgraded in Teton and Chouteau counties. Highly
susceptible soils occur along T/E routes in Pondera, Fergus, and the other counties in the
ROI, but are much less common than in Cascade County. The Kevin-Scobey clay loam,
Adel silt loam, and Absher clay loam are examples of highly susceptible soils that have
been identified along the T/E route segments. Nearly all of the remaining road segments
are near soils classified as moderately susceptible to sheet erosion.

Most soils on the base likely to be disturbed by the proposed program have moderate
susceptibilities to sheet erosion. These soils generally erode at rates below the maximum
tolerable soil losses because of the vegetative cover. Soils of the Hillon series along the
drainageway flowing north from the base have the potential to erode at rates in excess of
100 T/ac/yr if the vegetative cover is disturbed because of their locations on slopes
of 8 percent to 45 percent. Soils in the Gerber-Lawther and Lawther-Gerber associations
possess characteristics indicating potential for erosion rates in excess of 10 T/ac/yr if
the vegetative cover is removed. Small portions of the HML vehicle operations training
area, new housing area, and facility construction area are underlain by the Dooley soil
series and are assigned a low susceptibility to sheet erosion. The Acel, Dooley, and
Lawther soil series are expected to erode at rates of 2 to 3 T/ac/yr without vegetative
cover or soil conservation management practices.
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3.11 Air Quality

The proposed construction and operations of the Small Intercontinental Ballistic Missile
system in Montana may result in the emission of various air contaminants in the vicinity
of Great Falls, Montana and in the deployment area. Air quality regulations applicable
to the proposed program were established by the U.S. Environmental Protection Agency
(EPA) according to the Clean Air Act of 1970. The air quality resource describes the
general baseline conditions at Great Falls and in the deployment area.

3.11.1 Resource Description

Air quality can be defined by health- and welfare-related pollutant effects, quantitative
measures of the amount of certain pollutants in the air, or related aesthetic concerns
such as visibility. Both short-term weather fluctuations and long-term climatic factors
that control pollution dispersion conditions and affect concentration levels are
considered part of the air quality resource. Physical effects of ambient air quality
within an area depends on the characteristics of the receptors and the type, amount, and
duration of exposure. Air quality standards specify upper limits of concentrations and
duration of exposure to pollutants in the ambient air which are consistent with the
national goal of preventing harmful effects.

3.11.2 General Analysis Methodology

3.11.2.1 Region of Influence

The Region of Influence (ROI) includes numerous areas where air quality may be affected
directly (by construction activities) or indirectly (by program-induced transportation
traffic and housing development). The ROI centers on Malmstrom Air Force Base (AFB),
the City of Great Falls, adjacent interstate highways, and principal traffic arterials. The
ROI also includes the deployment area, launch facilities, and access roads. In addition,
the ROI includes federal and state-mandated areas of study such as federal Prevention of
Significant Deterioration (PSD) Class I areas (Bob Marshall, Scapegoat, and Gates of the
Mountains wildernesses; U.L. Bend National Wilderness; and Glacier National Park).

3.11.2.2 Methodology

Climatological data were obtained from the National Climatic Center in Asheville, North
Carolina. Data on severe storms and dispersion meteorology were obtained from EPA
and National Weather Service publications.

Ambient air quality data for Great Falls and the deployment area (where applicable)
were obtained from the Montana Air Quality Data and Information Summary for 1985
(Montana Department of Health and Environmental Sciences 1986b), which summarizes
the air quality from various regions in the state.

Information regarding the location and nature of all significant point sources was
obtained from the Montana State Air Pollution Agency. This information is collected by
the individual states and reported to the EPA National Emissions Data Systems (NEDS).
The NEDS is operated by the EPA to provide current information on air pollution sources
and their emissions.

In addition, key roadway segments in the program area were selected to determine
vehicular carbon monoxide (CO) concentrations. The CO values were determined using
MOBILE-3 emission factors and the CALINE-3 model.
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3.11.3 Existing and Future Baseline Conditions

The characterization of the baseline atmospheric environment includes an evaluation of
climatology and meteorology, ambient air quality, and applicable rules, regulations, and
standards for the program. In general, the baseline data presented serve as a reference
point used to assess program-related impacts for which a discussion of climatology and
meteorology is important. This is done in order to evaluate pollutant dispersion, describe
ambient air quality, and to characterize existing pollutant levels so that comparisons
with program-related emission increments can be made. In addition, a review of appli-
cable air quality regulations is made to assist in determining if violations of standards
are likely to occur or if mitigation measures and/or emission offsets will be necessary.

3.11.3.1 Climatology and Meteorology

The surface meteorological data collected by the National Weather Service at Great
Falls International Airport are considered representative of the deployment area. The
Great Falls region and the deployment area are situated in the lee (or dry, eastern side)
of the Rocky Mountains. Precipitation varies considerably during the year; the mean
annual precipitation is approximately 15 inches. The prevailing winds are from the
southwest. Average surface winds are quite high, averaging about 13 miles per
hour (mph). The area is subject to gusting winds which can exceed 60 mph 1 or 2 days per
year. Great Falls averages about 25 thunderstorm days per year with the majority
occurring between May and August.

At Great Falls, the recorded monthly mean temperature ranges from 69OF in July to
about 21OF in January. The area experiences about 24 days per year with maximum
temperatures exceeding 90OF and about 42 days per year with minimum temperatures
of 00 F or below.

3.11.3.2 Air Quality Regulations

The area that may be affected by air emissions from the proposed program includes three
Air Quality Control Regions: the Great Falls Intrastate (No. 141), the Billings Intrastate
(No. 140), and the Helena Intrastate (No. 142). The ambient air quality within these
regions depends on the extent and orientation of emission sources and the characteristics
of the receptors, as well as the time of exposure to a given pollutant. National Ambient
Air Quality Standards (NAAQS) have been set by the EPA as mandated in the Clean Air
Act of 1970. The standards define levels of air quality that are necessary, with an
adequate margin of safety, to protect the public health (primary standards) and the
public welfare (secondary standards). Standards exist for sulfur oxides (measured as
sulfur dioxide [SO 2 ]), nitrogen dioxide (NO 2 ), CO, total suspended particulates (TSP),
lead, and ozone. In 1971, the EPA promulgated primary and secondary NAAQS for
particulate matter, measured as "total suspended particulate matte " or "TSP." The
primary standards were set at 260 micrograms per cubic yeter (ýig/ms), 24-hour average
not to be exceeded more than once per year, and 75 wg/m , annyal geometric mean. The
secondary standard, also measured as TSP, was set at 150 ýig/m , 24-hour average not to
be exceeded more than once per year. In accordance with Sections 108 and 109 of the
Clean Air Act, the EPA das reviewed and revised the health and welfare criteria on
which these primary and secondary particulate matter standards were based. On July 31,
1987, the EPA replaced TSP NAAQS with a size-specific (10 micror s or less) particulate
matter standard (PM 1 0). The 24-hour PM 10 standard is 150 ug/m , taken as a 24-hour
average. An area is designated as nonattainment if the PMo exceeds the standard more
than once a year. The annual standard is 50 1g/m , measured as the annual arithmetic
mean. State and local governments have the authority to impose standards which are
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more strict than the NAAQS. Montana has amended the national standards to make their
own standards more stringent for ozone, SO 2 , CO, and TSP, but has not established a
PM 10 standard.

3.11.3.3 Ambient Air Quality

Malmstrom AFB and the deployment area fall within nine counties: Cascade, Chouteau,
Fergus, Judith Basin, Lewis and Clark, Pondera, Teton, Toole, and Wheatland. The closest
nonattainment area from Malmstrom AFB is Great Falls. A corridor along 10th Avenue
South was declared a nonattainment area for CO on the assumption that the violations
were due to the high level of traffic along the route. An analysis by the Montana Air
Quality Bureau for CO levels and traffic counts for violation days showed high readings
were present during late night and early morning hours when traffic was extremely
light. It was concluded that, occasionally each winter, the high CO levels were caused by
the effects of warmer Chinook winds overriding a shallow layer of cooler air, thus
trapping pollutants. The trapped air would then be confined to river valley zones and
would persist for the longest time in the lower areas close to the rivers. Therefore,
the CO levels on those days with significant trapping were caused by the concentrations
of all CO emissions over the entire city. The City of Great Falls has submitted a plan to
the EPA for attainment of the standard; 1989 would be the earliest redesignation to
attainment that could be expected if no further violations occur during this period. The
Great Falls downtown area has not achieved the federal secondary standard for TSP, and
is designated nonattainment for TSP; however, the EPA replaced the TSP standard with
the PM standard. Monitored PM 1 0 data for Great Falls are below the standards and
Great Faqls is classified into the Group III PM 1 0 category, which is or is presumed to be
in compliance with the standards. The entire State of Montana, except where designated
as a PSD Class I area, is a Class II area. The Class I areas in the ROI include the Bob
Marshall, Scapegoat, and Gates of the Mountains wildernesses; U.L. Bend National
Wilderness; and Glacier National Park.

In general, air quality in the rest of the deployment area is excellent. This results from a
number of factors, including the rural character and the meteorological and
topographical features of the area. The sparse population, combined with large amounts
of undeveloped land, few large pollutant emission sources, and the sparsely vegetated
terrain which is relatively flat and swept by the east slope winds of the Rocky Mountains,
are the major reasons for the excellent air quality.

Ambient air quality at Malmstrom AFB has not been monitored. However, ambient
concentrations of specific pollutants have been monitored at a number of locations in
Great Falls, 2 miles from Malmstrom AFB. The TSP measurements were also available
from the Teton Monitoring Station in Chouteau County. The TSP, CO, and PM 1 0 levels
are monitored at Great Falls. No other criteria pollutants are monitored because of the
lack of either point or area sources. Table 3.11.3-1 presents selected air quality data for
Great Falls and Teton County for 1985 and 1986.

Visibility is normally very good in Montana and will average from 45 to 65 miles over the
year. There are very few year-round pollution sources in the vicinity of Malmstrom AFB.
The predominance of southwesterly drainage winds across Malmstrom AFB usually vents
pollution from the small industrial sites in the area. With the occurrence of forest fires
in the nearby mountains from late summer through early fall, accompanied by a
favorable upper air flow, visibility can occasionally be reduced to 5 to 7 miles at the base
and down to 1 mile near the mountains.
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The air quality in the ROI will continue to be good. Some increases in CO emissions are
expected because of increased transportation activities resulting from the population
growth expected in the City of Great Falls. However, the increase will be minimal,
along with the low increase in traffic, the CO concentration will be lower than baseline
conditions because newer model cars will replace older model cars with lower emissions
rates. The results of the CO assessment for the future baseline for the years 1990
and 2000 at selected roadway segments are shown in Table 3.11.3-2.

Increases in fugitive dust concentrations are expected in the program area as a result of
population growth and nonprogram-related construction. The assessment of these
nonprogram-related increases is not possible since the exact time, location, type, and
level of construction and operations activities (necessary for quantification of impacts)
are not available. The existing urban and rural background concentrations for fugitive
dust are conservatively assumed to remain constant in the future. During the past
several years, ambient fugitive dust levels have been decreasing even though the
population has been increasing. Rural fugitive dust concentrations are primarily a result
of natural sources and agricultural activities, which are expected to remain relatively
constant.

It is assumed that the visual range will remain unchanged in the deployment area and will

average from 45 to 65 miles. This is due to the lack of additional large point sources.

Table 3.11.3-2

Predicted Baseline Carbon Monoxide Concentrations
at Selected Receptors for 1985, 1990, and 2000

Averaging 1985 1990 2000
Roadway Segment Time (ppm) 1  (ppm) (ppm)

Great Falls, Montana

U.S. 87/89
Between 57th Street and 1-hour 2.4 2.2 2.1
South Gate of Malmstrom AFB 8-hour 0.7 0.7 0.6

57th Street
Between 2nd Avenue North 1-hour 2.7 2.5 2.3
and 10th Avenue North 8-hour 0.8 0.7 0.7

10th Avenue North
Between 57th Street and 1-hour 2.8 2.7 2.5
Commercial Gate 8-hour 0.8 0.8 0.7

2nd Avenue North
Between 38th and 57th Streets 1-hour 4.7 4.4 3.9

8-hour 1.3 1.2 1.1

Between 57th Street and 1-hour 6.9 6.3 5.4
Malmstrom AFB Main Gate 8-hour 1.7 1.6 1.4

Note: Ippm = parts per million.
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3.11.3.4 Emissions

The latest annual (1986) regional air quality emissions inventory, extracted from the EPA
NEDS, is provided in Table 3.11.3-3. Emissions d-ta were available for TSP, sulfur
oxides, nitrogen oxides, CO, and volatile organic compounds (a measure of hydrocarbons).
The PM 10 fraction of TSP emissions are not identified in the NEDS system.

The data include the four most important source categories, namely fuel combustion in
stationary sources, transportation, solid waste disposal, and industrial processes, as well
as a fifth source category, miscellaneous. Miscellaneous emission types vary according
to the region involved, but most commonly include fugitive dust, solvent evaporation,
agricultural burning, forest fires, and structural fires. Existing major point sources of air
pollutants include the Montana Refining Company, GTA Feed Company, and Congra Feed
Mill, all located in Great Falls. Future baseline regional emissions will increase due to
normal population and industrial growth, but these increases will be minimal because of
the low growth potential in these areas.
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3.12 Noise

Construction and deployment of the Small Intercontinental Ballistic Missile system would
result in potential noise-level increases in and around construction sites and along traffic
corridors in the area. Noise sources include construction equipment and the vehicles
used to transport workers and materials to the sites. Construction activities that
produce noise include those associated with the building of support facilities and
residential housing onbase and with the building of Hard Mobile Launcher facilities in the
deployment area.

3.12.1 Resource Description

Noise is defined as any unwanted sound, a sound that interferes with speech or hearing, a
sound intense enough to damage hearing, or a sound that is otherwise anno;,ing. Noise or
sound pressure level (SPL), is usually measured in decibels (dB). The decibel scale is an
artificial scale developed to compare one sound pressure to a reference sound pressure.
Because humans have varying sensitivity to a wide range of frequencies, a weighting is
used and the resultant SPL is known as the A-weighted sound level (dBA). The
significance of impacts on the noise environment is a function of community size, time
of day, demographics, size of area(s) exposed, frequency of occurrence, and frequency of
the noise with community and receptor sensitivity being the arbiter as to whether
impacts would or would not be significant.

3.12.2 General Analysis Methodology

3.12.2.1 Region of Influence

The Region of Influence (ROI) centers on Malmstrom Air Force Base (AFB), the City of
Great Falls, and principal traffic arterials. The ROI also consists of the deployment area
and launch facilities where program construction may take place, and includes Cascade,
Chouteau, Fergus, Judith Basin, Lewis and Clark, Pondera, Teton, Toole, and Wheatland
counties, Montana.

3.12.2.2 Methodology

Environmental noise can be characterized by average noise levels such as L , the
energy-equivalent continuous noise levels. The Leq can be averaged over a W-hour
period, or, for specific applications such as schools, can be averaged over a particular
portion of the day. The daytime noise level Ld refers to noise between 7:00 A.M.
and 7:00 P.M. The Ldn represents the day/night equivalent noise level that incorporates
a 10-dB penalty for nighttime noise between 10:00 P.M. and 7:00 A.M. to reflect the
added likelihood of annoyance during this nighttime period.

Background noise monitoring was conducted from October 20 to 25, 1986 at ten sites
(Table 3.12.2-1) in and around Malmstrom AFB to obtain a representative measure of the
existing sound levels. Of the ten sites, four were located onbase and six were located
offbase. Twenty-four hour noise monitoring was performed close to the following types
of receptors:

"* Critical noise-sensitive sites such as schools, hospitals, or churches on or near
major thoroughfares; and

"* Residential areas.
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Table 3.12.2-1

Noise Monitoring Sites In and Around Malmstrom AFB

1. North Boundary of the Base (South of Proposed Construction)
2. Loy Elementary School
3. Inside the Base Main Gate
4. Near the Base Hospital (Corner of Avenue C and 5th Street)
5. 2nd Avenue North and 57th Street
6. 47th Street and 10th Avenue South
7. Municipal Golf Course (on River Drive)
8. Base Educational Center (Avenue C and 5th Street)
9. 2nd Avenue North (Between 52nd and 57th Street)

10. U.S. 87 Bypass Road (Residential Area)

The results of the background sound-level survey are summarized in Table 3.12.2-2 which
represents the A-weighted L 10 , LS0, L909 Leq, and Ldn sound levels of each sampling
location for the time span indicated. 9

3.12.3 Existing and Future Baseline Conditions

The noise measurement area is primarily zoned for commercial, light industrial, and agri-
cultural use. It consists primarily of Air Force multiple-family residences on Malmstrom
AFB, a few small apartment buildings on U.S. 87 Bypass, and an elementary school. The
noise environment during daytime hours was dominated by local street traffic-generated
noise peaks, with distant traffic noise and occasional aircraft overflights near the base,
especially the KC-135R air refueling mission stationed at Malmstrom AFB during the
first 3 days of monitoring. Therefore, representative KC-135R aircraft noise was
included in the baseline noise measurements. The Malmstrom AFB Air Installation
Compatible Use Zone (AICUZ) report was released in 1978 based on EB-57 aircraft
assigned to the base at that time. The Great Falls City-County Planning Board has
recommended that this 1978 AICUZ report remain in effect until the more current
Malmstrom AFB KC-135R AICUZ report is completed. However, the new AICUZ noise
contours will be compressed due to the quieter KC-135R aircraft. Other noise
measurement sites are located near highways and local streets.

Monitoring sites No. 5 (2nd Avenue and 57th Street) and No. 10 (U.S. 87 Bypass Road) are
heavily traveled and show high Le and Ldn values. Although site No. 7 (the municipal
golf course on River Drive) showsigh Leq and Ldn values, these are attributed to the
constant noise from a nearby hydroelectric generation facility on the Missouri River and
occasional heavy trucks on the street. The Federal Highway Administration has
established a maximum noise abatement level of 65 dBA from highways for the land use
(receptor) activity category that includes parks, residences, and schools. The measured
Leq from the Great Falls and Malmstrom AFB monitoring sites are within this standard.

The surrounding deployment area is characterized as a basically quiet, sparsely popu-
lated, rural environment. Outdoor daytime residual noise levels at remote wilderness
sites are about 16 dBA, while the same type of noise level would range between 35
and 45 dBA on a farm or in rural areas. Infrequent agricultural operations will increase
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Table 3.12.2-2

Malmstrom AFB Noise Monitoring Study

MeasurementI Leq Ldn L90 L5 0  L1 0

Site Period (dBA) (dBA) (dBA) (dBA) (dBA)

No. 1 6:00 A.M.- 7:00 P.M. 51.4 N/C 2  46.6 51.2 57.2

No. 2 6:00 A.M.- 6:00 A.M. 52.1 55.7 40.8 54.2 58.8

No. 3 6:00 A.M.- 6:00 A.M. 52.2 55.8 42.4 53.6 58.8

No. 4 6:00 A.M.- 6:00 A.M. 50.7 54.2 40.0 52.4 57.6

No. 5 6:00 A.M.- 12:00 A.M. 59.2 60.9 53.6 60.0 63.2

No. 6 7:00 A.M.- 6:00 A.M. 53.9 57.4 43.2 55.6 59.6

No. 7 7:00 A.M.- 4:00 A.M. 57.7 60.6 50.4 58.4 64.0

No. 8 6:00 A.M.- 2:00 A.M. 51.0 53.3 44.0 51.2 56.8

No. 9 6:00 A.M.- 6:00 A.M. 54.3 58.0 42.4 56.0 60.8

No. 10 6:00 A.M.- 6:00 A.M. 56.2 60.0 43.6 58.8 63.2

Note: 1 Measurement period span is rounded to nearest hour.2 N/C = Not calculable.

the ambient levels for short periods throughout the year. Figure 3.12.3-1 depicts the
decibel levels (dBA) normally produced by common machines and conditions in the
environment.

Estimated daily traffic volumes at selected locations in Great Falls for both existing
conditions (1985) and future baseline (1990 and 2000) were used to predict the future
noise levels without the program. The results indicate that the greatest increase is less
than 1 dBA, which is a minimal increase above existing conditions.
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dBA*

LETHAL -180-

-175-

-170-

-165-

-160-

-155-

-150-

-145-

Sonic Boom -140-

-135-

THRESHOLD OF PAIN

-130-

Jet Takeoff at 200' -125-

-120-

-115- Discotheque

PHYSICAL DISCOMFORT Motorcycle at 20' -110-

-108- Jackhammer (Peak)

-105- Power Mower
-104- Loader

-100-

Freight Train d' 50' -95- Newspaper Press

Propeller Plane Fly-Over at 1,000' -90- Food Blender

-85- Electric Mixer

Freeway Traffic at 50' -80- Washing Machine; Alarm Clock; Garbage
Disposal; Electric Can Opener

-75- Office with Tabulating Machines

Average Traffic at 100' -70- Vacuum Cleaner; Portable Fan

-65- Electric Typewriter at 10'

-60- Dishwasher Rinse at 10'; Air

Conditioning Unit

-55-

-50- Normal Conversation at 12'

Light Traffic at 100' -45- Rural Residential Area

-40-

-35- Library

-30-

-25-

-20- Motion Picture Studio

-15-

-10- Leaves Rustling

-5-
THRESHOLD OF HEARING

-0-

*The unit of sound is the decibel (dB). The loudness of

sound is typically measured using a sound meter, the A-

scale, which corresponds closely to the way the human>

ear perceives sound. Therefore, the sound level for noise
evaluations is frequently expressed in dBA.

FIGURE 3.12.3-1 SOUND LEVELS OF COMMON EQUIPMENT AND ENVIRONMENTAL

CONDITIONS

3-123



4.0 ENVIRONMENTAL CONSEQUENCES

This chapter describes the environmental consequences of proposed deployment and
peacetime operation of the Small Intercontinental Ballistic Missile (ICBM) at Malmstrom
Air Force Base (AFB), Montana. Impacts are considered for each of the resource
categories described in Chapter 3.0, Affected Environment. Impacts are evaluated and
rated in terms of their magnitude and significance.

The Council on Environmental Quality (CEQ) regulations state that environmental impact
statements (EISs) "shall provide full and fair discussion of significant environmental
impacts," and that impacts shall be discussed in proportion to their significance. In
addition, the following definition of significance is provided: " 'Significantly' as used in
NEPA requires consideration of both context and intensity."

Under the definition of context, the regulations indicate that "significance varies with
the setting of the proposed action." In this EIS, the setting of Small ICBM program
activities and their impacts are characterized as site, local, or regional. Site-level
impacts are considered as those that occur in the immediate vicinity of the program
activity. Generally, site-level impacts would result from construction and operations-
related disturbances at the base (including the base expansions for family housing and the
Hard Mobile Launcher [HML] vehicle operations training area), at launch facilities, and
along the transporter/erector (T/E) route network. Local-level impacts are considered as
those that affect an area which extends beyond the immediate vicinity of the program
activity site. Local-level impacts would generally take place in communities where
program inmigrants reside or at locations adjacent to or nearby construction sites or
operations-related activities. Regional-level impacts are considered as those that affect
a broad area, usually countywide or larger. Regional settings generally apply to air or
watersheds, utility or transportation networks, and regional recreation facilities.
Settings that affect resources involving national interests, such as historic resources,
threatened and endangered species, and national parks, are also considered as regional.
For each resource discussed in this chapter, the settings(s) are specifically defined in
relationship to the characteristic of that resource. Table 4.0-1 provides a list of the
resources and resource elements analyzed in this EIS and their primary setting. The
collective effects of site-level impacts would vary with the launch facilities selected,
whereas the collective effects of local-level impacts generally would not.

The CEQ definition of context also indicates that "both short- and long-term effects are
relevant." For this EIS, both short- and long-duration impacts have been identified.
Short-duration impacts are transitory effects of the proposed program that are of limited
duration and are generally caused by construction activities or operation start-up. Long-
duration impacts would occur over an extended period of time, whether they start during
the construction or operations phases. Most impacts from the operations phase are
expected to be of long duration since program operations essentially represent a steady-
state condition (i.e., impacts resulting from actions that occur repeatedly over a long
period of time). However, long-duration impacts could also be caused by construction
activities if a resource is destroyed or irreparably damaged, or if the recovery rate of
the resource is very slow.

According to the CEQ regulations (Code of Federal Regulations 1981, 40 CFR 1508.27),
intensity "refers to the severity of the impacts." Ten items are listed that "should be
considered in evaluating intensity:"

1. Impacts that may be both beneficial and adverse. A significant effect may
exist even if the Federal agency believes that on balance the effect will be
beneficial.
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Table 4.0-1

Primary Setting of Impacts on Resource Elements

Resource and Element Primary Setting

Socioeconomics
Economic Base Local
Demographics Local
Housing Local
Education Local
Public Services Local
Public Finance Local

Utilities
Potable Water Treatment and Distribution Local
Wastewater Local
Solid Waste Local
Energy Utilities Local

Transportation
Roads Local
Public Transportation Local
Railroads Local
Airports Local

Land Use
Urban Land Use Local
Rural Land Use Site

Recreation
Regional Recreation Regional
Local Recreation Local

Visual Resources Site

Cultural and Paleontological Resources
Prehistoric Resources Site
Historic and Architectural Resources Site
Native American Resources Site
Paleontological Resources Site

Biological Resources and Threatened and
Endangered Species

Vegetation Site
Wildlife Site
Aquatic Habitats Site
Unique and Sensitive Habitats Site
Threatened and Endangered Species Site

Water Resources
Water Use Local
Surface Water Hydrology and Quality Site/Local/Regional
Groundwater Hydrology and Quality Site/Local/Regional

Geology and Soils
Geologic Hazards Site
Geologic Resources Site/Regional
Soil Erosion Site

Air Quality Local/Regional

Noise Local
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2. The degree to which the proposed action affects public health or safety.

3. Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas.

4. The degree to which the effects on the quality of the human environment are
likely to be highly controversial.

5. The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks.

6. The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future
consideration.

7. Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts. Significance exists if it is reasonable to
anticipate a cumulatively significant impact on the environment. Signifi-
cance cannot be avoided by terming an action temporary or by breaking it
down into small component parts.

8. The degree to which the action may adversely affect districts, site, highways,
structures, or objects listed in or eligible for listing in the National Register
of Historic Places or may cause loss or destruction of significant scientific,
cultural, or historical resources.

9. The degree to which the action may adversely affect an endangered or
threatened species or its habitat that has been determined to be critical
under the Endangered Species Act of 1973.

20. Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

It is not anticipated that the proposed program would have impacts with sufficient
intensity to threaten the violation of laws as indicated by consideration 10.
Nevertheless, this consideration is included in evaluating the significance of impacts to
those resources that are protected by environmental laws.

Controversy, referred to in consideration 4, involves disagreement among recognized
professionals over environmental impacts or assessment methodologies. Possible
controversy over the purpose, need, or desirability of this program was not considered in
evaluating the significance of impacts.

A three-phase impact analysis process was used to evaluate environmental consequences
of the proposed Small ICBM program. First, the environmental impacts within resource
element categories were identified, then the level of the impact (LOI) was evaluated, and
finally significance was assessed.

The LOI is a rating (negligible, low, moderate, or high) of the magnitude of an impact.
The magnitude has been evaluated in terms of "numbers and kinds" of effects as
compared to baseline conditions. The evaluation of LOI is based on both the absolute
quantity of an affected resource and the comparisons of this quantity with the resource
base. Once the LOI is determined, an evaluation is made as to whether the impact is
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significant. Significance is determined by evaluating its context and intensity as
previously identified. In many cases, high LOIs will be judged to be significant, but not in
all instances. For example, the excess capacity of a system may be large enough so that
even a moderate or large impact would not be rated as significant.

The LOI and significance of site-level impacts at Malmstrom AFB and the launch facil-
ities are presented in Figure 4.0-1. For Malmstrom AFB, Figure 4.0-1 identifies impacts
within the existing boundaries of the base, and within the two proposed expansion areas:
(1) the north side for military family housing and some technical and personnel support
facilities, and (2) on the east side for the HML vehicle operations training area. The
assessments of site-level impacts shown in Figure 4.0-1 are based on the Proposed
Action, which would locate two HMLs at each identified launch facility in earth-covered
igloos. The conclusions are valid for all alternatives except for visual resource impacts,
which would be generally lower for Alternative 3 where only one pre-engineered building
would be constructed at each launch facility. The LOI and significance of local-level
impacts and the collective assessment of site-level impacts at launch facilities, T/E
routes, and the base are presented in matrices throughout this chapter.

A collective summary of LOI and significance was prepared for each resource element. In
preparing these assessments, the collective effects of all individual site- or local-level
impacts have been considered for the program as whole. Therefore, it is possible to
identify high impacts at some sites and have an overall regional assessment of low or
moderate.

The Proposed Action and the three alternatives were selected to represent the range of
anticipated environmental impacts that would result from the Small ICBM program at
Malmstrom AFB. Comparison of all alternatives with the Proposed Action was
performed for two housing options. One option (onbase housing), which requires housing
to be built on land acquired adjacent to the base, provides for the required new military
family housing onbase; the oth-r (cffbase housing) assumes that all housing would be
provided by the private sector in the Great Falls urban area. Although a combination of
these options for the provision of housing would most likely be used at the time of
program construction, these two housing options demonstrate the full range of impacts.

A discussion of the methodology for evaluating potential impacts is provided for each
resource category. The methodology includes procedures for evaluating proposed program
impacts, determining LOIs, and assessing significance; assumptions and assumed mitiga-
tions are also made. Each resource discussion also includes consideration of impacts of
the Proposed Action and its alternatives, the cumulative impacts of the Small ICBM and
Peacekeeper in Rail Garrison programs at Malmstrom AFB, and the impacts of the No
Action Alternative. Finally, each resource discussion includes consideration of potential
mitigation measures, irreversible and irretrievable resource commitments, and the
relationship between the local short-term use of man's environment and the maintenance
and enhancement of long-term productivity.

The Proposed Action and each of the alternatives have been treated equally to determine
the environmental impacts associated with Small ICBM deployment. The textual discus-
sions for the Proposed Action are generally lengthier than those for the alternatives
because they appear first within each resource category. For brevity, the impact
discussions common to the Proposed Action and the alternatives are not repeated for the
alternatives. The impact discussions for the alternatives focus on the important
differences between the impacts for the Proposed Action and those for the respective
alternatives. This approach allows the impacts for the Proposed Action to be compared
with those for each of the alternatives.
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Notes: 1) Launch facilities included in the Proposed Action (PA) and/or Alternatives 1, 2, and

3 are marked V as appl cable.

2) Visual resource impacts presented are generally for the Proposed Action and

Alternative 2 using earth-covered igloos. Alternatives 1 and 3 using pre-engineered

buildings %ould have a lower level of impacts.

3) All noise resource impacts are assumed to be of short duration.

4) All cultural resource impacts are assumed to be of long duration.

5) For the Proposed Action and Alternative 2, long-duration impacts on land use are low

and not significant for launch facilities Q-15 and S-33.

FIGURE 4.0-1 ENVIRONMENTAL IMPACTS AT MALMSTROM AFB AND LAUNCH FACILITIES

ASSOCIATED WITH PROPOSED SMALL ICBM MILITARY CONSTRUCTION IN
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Notes: 1) Launch tacilities included in the Proposed Action (PA) and/or Alternatives 1, 2, and

3 are mdrked V/ as applicable.

2) Visual resource impacts presented are generally for the Proposed Action and

Alternative 2 using earth-covered igloos. Alternatives I and 3 using pre-engineered

bui Idinis would have a lower level of impacts.

3) All noi'-e resource impacts are assumed to be of short duration.

4) All cul trral resource impacts are assumed to be of long duration.

5) For the Proposed Action and Alternative 2, long-duration impacts on land use are low

and not sign lcarit for launch facilities Q-15 and S-33.

FIGURE 4.0-1 CONTINUED
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Notes: 1) Launch taC I ties included in the Proposed Action (PA) and/or Alternatives 1, 2, and
3 are marked V/ as applicable.

2) Visual resource impacts presented are generally for the Proposed Action and

Alternative 2 using earth-covered igloos. Alternatives I and 3 using pre-engineered

buildings would have a lower level of impacts.

3) All noi-,e reLourcu impdcts are assumed to be of short duration.

4) All cultural rescurce impacts are assumed to be of long duration.

5) For the Proposed Action and Alternative 2, long-duration impacts on land use are low

and not significant for launch facilities 0-15 and S-33.

FIGURE 4.0-1 CONTINUED
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and not significant for launch facilities Q-15 and S-33.
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4.1 Socioeconomics

Deployment of the proposed Small Intercontinental Ballistic Missile (ICBM) system at
Malmstrom Air Force Base (AFB) in Montana is expected to affect the socioeconomic
environment of the area. Six major elements are addressed in the socioeconomic
analysis: economic base, demographics, housing, education, public services, and public
finance.

4.1.1 Impact Analysis Methodology

The impact analysis methodology for socioeconomics involved three separate procedures:
evaluation of program impacts, determination of levels of impact (LOI), and determina-
tion of the significance of impacts. The methodology also included consideration of a
number of assumptions and assumed mitigations. Economic base impacts were evaluated
at the state level and at the regional level, which consists of the nine-county deployment
area. Demographic impacts were assessed at the regional level for the nine counties and
at the local level for the three communities of Great Falls, Lewistown, and Conrad.
Housing and public service effects were evaluated for the three communities. Education
impacts were identified for both school districts and appropriate schools in those cities.
Public finance impacts were evaluated for counties, cities, and school districts.

The Air Force continues to refine its plans for deploying the Small ICBM at Malmstrom
AFB. Minor changes may be made in the list of facilities required, the type and timing
of construction activities, and operating procedures. In addition, seasonal variations in
weather, start-up and phase-down activities of individual contractors, and changes in
authorized funding levels could cause implementation of the program to deviate from
current Air Force plans. Such changes could influence the magnitude and composition of
the resource requirements and disturbed areas. However, these changes are not expected
to be large enough to affect the conclusions reached in this Environmental Impact
Statement (EIS) regarding the level and significance of environmental impacts.

4.1.1.1 Evaluation of Program Impacts

Economic Base. The purpose of the economic base analysis was to evaluate the
beneficial effects and adverse impacts of the Proposed Action and Alternatives 1, 2, and
3 on the local, regional, and state economies and particular economic sectors. Data used
as inputs to the analysis were derived from preliminary deployment plans. The methods
used to evaluate the economic base inputs consisted of four principal components:
(1) estimating direct effects on jobs and spending; (2) projecting secondary changes in
employment and income; (3) forecasting regional labor-force impacts; and (4) evaluating
the distribution of effects among local areas within north-central Montana. These four
components and the results of each are discussed in this analysis. The results of the
economic base analysis were also used as inputs for other socioeconomic elements as well
as other resources.

Direct effects on labor and resource requirements were measured using projections pre-
pared by the U.S. Army Corps of Engineers (COE). Direct construction employment was
derived from labor-hour forecasts, using informed assumptions regarding full-time equi-
valent (FTE) work-hours per construction worker per year. Payroll earnings were
estimated and expenditures were calculated by adjusting earnings and nonlabor outlays
for taxes, savings, and nonlocal spending. Direct jobs, earnings, and spending were evalu-
ated as important indicators of both the regional and the local economic benefits.
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Secondary changes in jobs, income, and sales were estimated using an economic (input-
output) model for north-central Montana. The model, developed from published data,
uses an approach developed by the U.S. Bureau of Economic Analysis. The model is
structured to provide information on those sectors most likely to be affected by the
program. Estimates of economic impacts on Montana as a whole were prepared using a
similar model at the state level. The measures of secondary jobs and income predicted
by the model were used to evaluate the beneficial effects of the proposed program.
These indicators were also used to assess the likelihood of adverse impacts on iocal
economic activity as a result of high program demands for labor and resources. In
addition, these indicators were used as inputs to the analyses of the labor-force and
population effects.

Labor-force impacts were forecast on the basis of projected labor demand by employ-
ment type (e.g., Site Activation Task Force [SATAF], construction, assembly and
checkout [A&CO], and operations) and estimates of the number of local hires, relocating
workers, and weekly commuters derived using demand and supply factors compiled during
the Peacekeeper Monitoring Program at F.E. Warren AFB as a guide. The distribution of
these labor-force effects to local areas was then estimated based on the location of
worksites, potential residence locations, and commuting distances. Labor-force changes
were used to evaluate the effect of the proposed program on unemployment rates, an
important measure of regional economic health. In addition, these labor-force impacts
were key inputs to the analyses of demographic, housing, education, public finance, and
other issues.

Demographics. The purpose of the demographic analysis was to evaluate the size and
composition of population changes resulting from Small ICBM deployment and peacetime
operations. The input data were the forecasts of the program-related, relocating labor
force developed in the economic base analysis. The analytical method used was the
application of accompaniment rates and average household sizes to the forecast of labor-
force changes. This produced an estimate of program-related population change for the
nine-county deployment area. Population was then allocated to the communities within
the local area in the same pattern as for the relocating labor force.

The military-civilian composition of this population change was used to evaluate the
potential for adverse demographic impacts. The magnitude of population change was
used as a key input to the analysis of other topics such as public finance, utilities,
transportation, and recreation.

Housing. The purpose of this analysis was to provide an evaluation of the effects of the
Small ICBM on local housing markets, which included the demand for and supply of both
temporary and permanent housing units. The City of Great Falls, host community to
Malmstrom AFB, would be the primary location for housing needs during the construction
and operations phases of the program. The projected baseline evaluation of housing in
the Great Falls area included local market supply and demand for all personnel affiliated
with the scheduled KC-135R air refueling mission at Malmstrom AFB. Two additional
Montana cities, Conrad and Lewistown, are expected to experience some housing demand
during the construction phase of the Small ICBM program.

Annual program-induced housing requirement- in Great Falls, Lewistown, and Conrad
were evaluated and compared to projected locally available vacancies. The impact
analysis included four steps: (1) determination of inmigrant housing preferences by
occupational category based on previous large-scale construction programs, (2) estima-
tion of permanent and temporary housing requirements, (3) estimation of new housing
starts by both the private sector and the Air Force in response to program demand, and
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(4) comparison of the program-induced housing requirements to baseline housing stock
and available vacancies. For the Small ICBM program, the Air Force will be committed
to using locally available housing to the greatest extent possible while assuring that
significant adverse impacts would not occur by supplying any additional housing required
through existing federal housing programs or through funding supplied in the Military
Construction Program (MCP).

Education. The purpose of this analysis was to evaluate the program-related inmigrant
enrollment impacts on the school systems in the Region of Influence (ROI) in terms of
staffing, major equipment, and facilities. The data inputs for this impact evaluation
included historical enrollments, pupil-to-teacher ratios, and facility inventories; numbers
of projected inmigrants as indicated in the economic base analysis; ratio of school-age
children of inmigrant workers to total inmigrants; ratio of school-age children of
inmigrant construction workers to inmigrant construction population; and enrollment
breakdown by elementary, junior high school, and senior high school derived from the
results of the Peacekeeper Monitoring Program.

Peacekeeper monitoring data were used as a guide in determining various age and student
ratios. The ratio of school-age children of inmigrant workers (both civilian and military
personnel) to total inmigrant population was estimated to be 0.16, and the ratio of
school-age children of inmigrant construction workers to inmigrant construction popula-
tion was estimated to be 0.12. The enrollment level breakdowns for the school-age
children were estimated to be the following: 55 percent elementary students in grades K
through 6; 13 percent junior high school students in grades 7 and 8; 29 percent senior high
school students in grades 9 through 12; and approximately 4 percent full-time special
education students. The ratio of 0.16 was applied to the total inmigrant population
estimated for Great Falls in order to determine the number of projected enrollments for
the Great Falls Public Schools (GFPS) system. These projected enrollments were
distributed among elementary, junior high, senior high, and special education enrollments
based on the distribution pattern previously mentioned. The elementary enrollments
projected for the GFPS system were distributed among the neighborhood schools
according to projected residence location developed in the housing analysis for the two
housing options. The ratio of 0.12 was applied to the total inmigrant population
projected for Lewistown and Conrad in order to estimate the number of enrollments for
those school districts because most inmigration in these areas would consist of
construction workers and their families.

The results used for impact evaluation included expressing the projected enrollments by
grade level and pupil-to-teacher ratios based on the 1986-87 staffing for each of the
three school systems. The housing analyses for the City of Great Falls included an
additional distribution of the elementary students to neighborhood schools according to
projected location of residence. These results were compared to the pupil-to-teacher
ratio criteria for LOI and significance and were also used to estimate facility needs.

Public Services. This element was analyzed to determine the effect(s) of the program-
induced population increases on public service delivery systems in the ROI. Data used
included locally obtained information on current and historical personnel numbers, key
indicators of services, and population figures derived in the demographic analysis. For
the public services analysis, existing service levels and trends for major public safety and
health functions were evaluated for each jurisdiction or organization. Demand for these
services was expected to increase with population inmigration. Increases in workloads
and personnel requirements were projected by multiplying the baseline per capita rates
by the program-induced population inmigration for each year. For some public services,
different demand patterns were taken into account for different segments of the
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inmigrating population. Military personnel and their dependents, if housed onbase, were
assumed to use police services at 80 percent of the rate of the existing offbase
population because military police would generally respond to their calls. Weekly
commuters, in the area Monday through Friday, were expected to demand police services
at 70 percent of the rate of the local offbase population. For some human service
agencies that provide services to transient and unemployed people, 10 percent of the
inmigrating population was considered to be likely users of their services. For the public
and private human service agencies, including the Department of Family Services,
workload and personnel requirements were projected by multiplying the baseline per
capita rates by the program-induced inmigration for each year. The program-related
personnel, equipment, or facility needs for public services were also used as part of the
public finance analysis.

Public Finance. Operation and maintenance (O&M) expenditure impacts for city and
county government units were estimated based on the additional personnel needs caused
by program-related population inmigration and estimates of the per employee costs for
the services where personnel needs were estimated (law enforcement and fire protection
services). The O&M expenditures for the remaining services (except debt service
payments) were estimated on a per capita basis. Expenditures for major capital and
equipment outlays as identified by other resource analyses were estimated on a case-by-
case basis. School district O&M expenditures were estimated on a per pupil basis.
School district expenditures for major capital and equipment outlays were also estimated
on a case-by-case basis.

Revenue impacts were estimated for the principal revenue sources of each jurisdiction.
Property taxes were calculated by estimating the additional taxable valuation that would
be generated by program activities and applying current (fiscal year [FY] 1987) mill-rate
levies against the estimated increase in the tax base. Other tax revenues (motor vehicle
taxes, licenses, and fees) were estimated on a per capita basis. Other revenue sources
(charges for services, fines, fees, redistributed state tax collections, and miscellaneous
revenues) were also estimated on a per capita basis.

4.1.1.2 Determination of Levels of Impact

Program impacts, including cumulative effects from other programs, were evaluated as
either beneficial or adverse for each socioeconomic element. For those elements where
impacts would be adverse, LOIs were assigned using a graded impact classification
(negligible, low, moderate, and high).

Impact assessments are provided for short- and long-duration effects. Effects occurring
during the construction phase would generally be of a temporary or transitory nature, and
are defined as short-duration effects. Once operations begin, the proposed program
population (predominantly military) would require a relatively constant annual level of
housing and local-government and private-sector services. The program-induced changes
in these service levels are characterized as persistent or long-duration impacts. In some
instances, however, impacts which are first identified during the construction phase
would be characterized as long-duration impacts if they continue over the operat*ons
phase of the program.

Economic Base. In general, regional employment and income growth resulting from the
program were treated as a beneficial effect. This interpretation is consistent with
accepted economic logic that greater employment and earnings opportunities tend to
increase individual well-being. However, not all beneficial effects would occur without
cost to regional residents. Some economic sectors may be adversely affected by the
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proposed program. For example, program-related, high-level demands for certain
construction materials may cause temporary shortages of those products. In addition,
phasing down program-related construction activities may increase local unemployment,
adversely affecting the local labor force.

Economic base impacts were evaluated using projected changes in employment by major
sectors and overall changes in unemployment. Employment gains are beneficial, though
the magnitude of a positive employment change frequently is indicative of related
increases in prices and reduction in private-sector resource availability that could be
adverse for local users. Consequently, the percentage increase in program-related
sectoral employment from the baseline forecast is one of the factors used to measure the
LOI. The other factor is the change in unemployment during the phase-down of
construction activity. Annual changes in sectoral employment and overall unemployment
exceeding historical levels were defined as high, and changes within historical levels
were defined as negligible. Low and moderate represent intermediate stages of impact
severity. The LOIs for economic base are the following:

"* Negligible Impact -- Minimal changes in local labor, materials, or resource
markets (no sectoral employment change exceeds 5% of its baseline value); or
with-program unemployment rates remain below baseline rates.

"* Low Impact -- Shortages in local labor, materials, or resources remaining
below historical levels (employment change in a sector of 5% to 25%); or
with-program unemployment rates reach baseline rates.

"* Moderate Impact -- Shortages in local labor, materials, or resources reaching
historical levels (employment change in a sector of 25% to 50%); or increases
in with-program unemployment rates exceed baseline rates.

"* High Impact -- Shortages in local labor, materials, or resources exceeding
historical levels (employment change in a sector of more than 50%); or
increases in with-program unemployment rates exceed historical rates.

Demographics. Rapid population changes can have adverse impacts on housing, public
services, utilities, and other resources. In addition, if program-related population
growth, predominantly military, is large compared to the baseline military presence,
demographic differences in age, marital status, geographic origin, income, and length of
residency between the new inmigrants and current area residents may cause the process
of community assimilation to become more difficult. The peak military population
(personnel plus dependents) in the Great Falls area was estimated at 13,760 persons in
1972. Military population increases over projected baseline levels up to this prior peak
are expected to be negligible, since such increases would be within the range of previous
experience. Larger impacts that would be classified as low, moderate, or high are the
following:

Negligible Impact -- Military population with the program is less than the
13,760 person prior peak (e.g., Small ICBM-related increases in military
population of up to 30% above projected baseline military population in the
Great Falls area, of 10,700 persons).

Low Imnp,÷t -- Tncrzc in military population above the prior peak (i.e.,
program-related increase in population is more than 30% but less than 50% of
the projected baseline military population).
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"* Moderate Impact -- Increases in military population measurably above the
prior peak (program-related increase in population is more than 50% but less
than 75% of the projected baseline military population).

"* High Impact -- Increases in military population substantially above the prior
peak which makes the assimilation process more difficult (program-related
increase in population is more than 75% of the projected baseline military
population).

Housing. Housing impacts were evaluated on the basis of increases in demand for housing
in the affected communities and the ability of the local housing market to meet the
increased demand. Evaluation of housing impacts included the ability of the housing
market to supply additional housing as program-related housing requirements exceed
available vacancies as well as the potential for overbuilding when short-duration needs
are greater than long-duration needs.

The LOIs for the housing element were determined by the degree of change and disrup-
tion that would likely occur in the local housing market as a result of temporary and
permanent program-related housing requirements and were defined as the following:

"* Negligible Impact -- No observable change in the housing market.

"* Low Impact -- Vacancies in a community reduced, but not below historical
levels; some noticeable tightening of the housing market.

* Moderate Impact -- Vacancies in a community reduced to historically low

levels, increased difficulty in finding suitable and affordable housing, and
potential use of substandard units.

"* High Impact -- Vacancies in a community reduced below historical levels,
great difficulty in finding suitable and affordable housing, and likely use of
substandard units.

Education. Education impacts were based on the effect of new enrollments on personnel,
equipment, and facility needs. Impacts were considered adverse when projected new
enrollments resulted in crowded classrooms that would have the effect of diminishing the
quality of education according to existing local standards. The additional personnel,
equipment, and facility needs associated with program activities were measured relative
to baseline conditions, including the effect on classroom sizes (pupil-to-teacher ratios)
relative to customary local levels, and a measure of the ability of the school system to
accommodate the additional enrollments. The ability to accommodate additional
enrollments was based on whether new capital facilities were required, the availability of
funding in a timely manner, and sufficient lead time to plan and construct new facilities.

Existing local standards were used to determine the LOIs. The following information
shows the 10-year average pupil-to-teacher ratios for the Great Falls, Lewistown, and
Conrad school systems. These pupil-to-teacher ratios are the number of students per
regular classroom teacher and do not include other certified staff.
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Elementary Junior High Senior High
GFPS 23.3 (K-6) 17.9 (7-8) 19.5 (9-12)
Lewistown 19.2 (K-8) --- 16.4 (9-12)
Conrad 16.4 (K-8) --- --- 15.0 (9-12)

Sources: Great Falls Public Schools n.d.b; Lewistown Public Schools 1987; Conrad
Public Schools 1986.

The LOIs for the education element were determined by the extent to which local school
systems or individual neighborhood schools would be able to accommodate additional
enrollments, and were defined as the following:

"* Negligible Impact -- Schools absorb new enrollments with no change in
personnel or facility needs.

"* Low Impact -- Small increases in enrollments, representing an increase in the
local pupil-to-teacher ratio of fewer than two students.

" Moderate Impact -- Medium increases in enrollments, representing an
increase in the local pupil-to-teacher ratio of between two and four students.

"* High Impact -- Major increases in enrollments, representing an increase in the
local pupil-to-teacher ratio of more than four students.

Public Services. The LOIs for public services were based on the ability of governmental
service agencies and other organizations to accommodate the added demand for services
resulting from program-related population changes. Personnel, equipment, and facilities
were considered as factors establishing the capacity of existing service delivery systems.

In order to establish a benchmark for community service levels, a measure of activity
workload defined as service response per employee was calculated for each of the major
local government functions. To establish prevailing and reasonable service levels, these
measures were based on the most recent (1986) information and historical data, where
available. For example, the workload measure used for law enforcement (police or
sheriff) was the average number of calls for service per sworn officer.

The LOI for public services was measured by the degree to which the proposed Small
ICBM program would cause community services to decrease from projected baseline
levels because of changes in service delivery workloads. Discussions with local officials
responsible for service delivery, supported by published data recounting the effects of
major program- in rural states in the northern tier, provided a basis of measurement that
was reasonable. It was determined that increases in public service workloads greater
than 10 percent would be considered high since such changes are likely to reduce service
response and quality to levels unacceptable to either the provider and/or the recipient.
Based on the definition of high impacts and an overall measurement of annual fluctuation
in the 3-percent range, the LOIs for public services are the following:

Negligible Impact -- Annual changes in workload levels of less than 3 percent
from baseline levels.
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Low Impact -- Changes in workload between 3 and 6 percent above baseline
levels.

Moderate Impact -- Changes in workload between 7 and 10 percent above

baseline levels.

* High Impact -- Changes in workload above 10 percent from baseline levels.

Public Finance. The LOI determination focused on evaluation of program-induced
revenue shortfalls of the general fund, special revenue funds, and capital program
funds. Revenue shortfalls were chosen as the measure for LOI based on their potential
for adverse effects on the ability of jurisdictions to meet their obligations without
collecting additional revenues or reducing services to the community. Such shortfalls
would result in reduced service levels that could adversely affect public health and
safety (e.g., increased response times for the public safety functions). If taxes were
raised to maintain customary service levels, an increase in the tax burden on local
residents would result.

The governmental funds evaluated (general, special revenue, and capital program funds)
account for almost 90 percent of all governmental fund expenditures and revenues and
represent the accounts that are supported in part by local property taxes. The remaining
funds (special assessment, entcrprise, trust, and internal service funds) were not
evaluated because they are generally supported by user charges or some similar form of
funding. Although the local governments would be expected to experience increased
outlays from the remaining funds category, they would not change the overall tax burdcn
of the respective jurisdiction's residents. Debt and debt service requirements were
evaluated on a case-by-case basis.

The LOIs were evaluated for program-induced revenue shortfalls, in constant 1986
dollars, with respect to the size of previous shortfalls of these funds. High impacts were
defined when program-induced revenue shortfalls exceeded shortfalls previously
experienced by a jurisdiction. The remaining levels were scaled down from this criterion.

The highest revenue shortfall experienced by the City of Great Falls was approximately
$1.2 million (in constant 1986 dollars) and occurred in FY 1981. The highest shortfall
experienced by Cascade County was approximately $1.7 million and occurred in FY 1983.

Revenue shortfalls have been experienced by the Great Falls Elementary School District
No. 1 in 3 of the past 7 years. The largest shortfall experienced was approximately
$1.5 million and occurred in FY 1984. Revenue shortfalls have been experienced by the
Great Falls High School District No. A in 2 of the past 7 years. The largest shortfall
experienced was approximately $640,000 and occurred in FY 1984.

The LOIs for public finance are the following:

Negligible Impact -- Program-induced revenues and expenditures are
approximately equal.

Low Impact -- Program-induced revenue shortfalls are less than those
previously experienced.

Moderate Impact -- Program-induced revenue shortfalls approach those
previously experienced.
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High Impact -- Program-induced revenue shortfalls persist and are equal to or

greater than shortfalls previously experienced by the jurisdiction.

4.1.1.3 Determination of Significance

The significance of socioeconomic impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of impacts. The CEQ regulations provide ten
items that should be considered in evaluating intensity. Of these ten items, those
applicable to the socioeconomic analysis are the following:

"* The degree to which the proposed action affects public health or safety.

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial.

"* The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks.

"* Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts. Significance exists if it is reasonable to
anticipate a cumulatively significant impact on the environment.
Significance cannot be avoided by terming an action temporary or by breaking
it down into small component parts.

"* Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

In addition to these considerations, which are specifically identified in the CEQ
regulations, other considerations judged appropriate for socioeconomic impacts are the
following:

"* The degree to which area residents would be adversely affected by in!reased
demands and prices, especially for housing;

"* The degree to which the proposed program would reduce public service levels
in the affected communities; and

"* The degree to which the proposed program would create excessive fiscal
burdens on existing residents.

The definitions of significance were developed by applying these criteria to each element
of the socioeconomic analysis.

Economic Base. Growth in jobs and income would be generally beneficial. Measurable
displacement of private-sector growth (such as construction) would be adverse and
significant if the private sector is not likely to respond in a timely manner to excesses or
shortages that may occur. Unemployment changes were used as one indicator of the
potential private-sector resource effects. A decrease in unemployment may be
indicative of potential shortages, while an increase generally means lower resource
utilization.
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Demographics. Changes in excess of past fluctuationF and baseline projections in urban-
rural or military-civilian composition would be considered significant if the demographic
characteristics of inmigrants are markedly different from the characteristics of the area
residents. Differences in age, marital status, geographic origin, income, and length of
residency may increase difficulty in the process of community assimilation.

Housing. Changes in housing demand that cannot be filled by available vacancies or by
timely development cf affordable and suitable housing would be considered significant.
A shortage of low- and moderate-income housing would cause substantial burdens on both
civilian and military families.

Education. Impacts would be considered significant if increases in existing neighborhood
school enrollment would result in pupil-to-teacher ratios that are larger than the state
standards, thereby threatening accreditation. Resolutions to these problems would
require major additions of personnel or facilities for which sufficient funds are not
expected to be available. For education, the funding criteria refers to the potential
availability of funds for the mitigation of identified impacts. For accreditation, the
state standard for the number of students per classroom was defined to be the following:
26 pupils per classroom for grades 1 and 2; 28 pupils per classroom for grades 3 and 4;
and 30 pupils per classroom for grades 5 through 12. These pupil-to-teacher ratios
assume one teacher per classroom and do not include other certified staff.

Public Services. Impacts would he considered significant if increases in population would
reduce service levels of key functions below locally accepLaile levels and would require
additional personnel or facilities for which sufficient funds are not expected to be
available.

Public Finance. Significance was evaluated by assessing program-induced revenue
shortfalls, in constant 1986 dollars, with respect to the financial condition of the
jurisdictions as measured by past levels of fund balances. Fund balances refer to the
year-end cash balances of the general fund, special revenue funds, and capital projects
fund after all expenses have been accounted for and all revenues have been received by
the jurisdictions. In instances where the revenues received exceeded the expenditures of
the jurisdiction, the fund balances would increase over the previous year's levels. In
instances where insufficient revenues were accumulated over the year, the fund balances
would decrease as the current year's expenses are met by the excess revenue accumu-
lated over the previous years. Fund balances generally decrease as economic conditions
deteriorate and fewer tax revenues become available to meet current expenses. Impacts
would be significant if program-induced expenditures exceed revenues for 2 or more
years and the sum of the shortfalls would cause fund balances to fall below historical
levels.

For Cascade County, the lowest fund balance occurred in FY 1985 and measured
approximately $2.2 million. Current (FY 1986) balances measure approximately
$2.7 million. Impacts would be considered significant when annual program-induced
revenue shortfalls total $500,000.

For the City of Great Falls, the lowest fund balance occurred in FY 1980 and measured
approximately $4.8 million. Current (FY 1986) balances measure approximate!y
$11.8 million and program-induced revenue shortfalls would total $7 million before
impacts would be judged significant. The lowest fund balance in Cascade County
occurred in FY 1985 and measured $2.2 million. Current (FY 1986) fund balances
measure $2.7 million and program-induced revenue shortfalls would have to sum
$500,000 before impacts would be considered significant.
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The lowest fund balance of the Great Falls Elementary School District occurred in
FY 1985 and measured approximately $4 million. The current (FY 1986) balance
measures approximately $4.4 million, and program-induced revenue shortfalls would have
to total $400,000 before impacts would be considered significant.

The lowest fund balance of the Great Falls High School District occurred in FY 1985 and
measured approximately $2.6 million. The current (FY 1986) balance measures approxi-
mately $3.2 million, and program-induced revenue shortfalls would have to total $600,000
before impacts would be considered significant.

4.1.1.4 Assumptions and Assumed Mitigations

Assumptions. All dollars are expressed in 1986 price levels, unless otherwise specified.
All references to years are in calendar years, unless otherwise specified. Comparisons
between years were adjusted for inflation. The structures of the local and regional
economies were assumed to remain largely unchanged from the present time through the
late 1990s. Based on recent trends, some variations are expected in the relative growth
of major sectors. In particular, trade and services are expected to continue providing an
increasing share of total jobs. Agriculture, mining, and manufacturing output and
employment were assumed to remain constant, with periodic upturns offsetting declines
during the forecast period.

The demographic characteristics of military personnel and dependents associated with
the proposed program were assumed to be comparable to persons currently working at
Malmstrom AFI3 Average age, incluaing dependents, was assumed to be 21 years.
Fewer than 3 percent were expected to have the same place of residence over a 5-year
period. The average size of the military household was expected to be 2.45 persons,
or 1.45 dependents per military member. Based on a U.S. Department of Labor study,
approximately one-half of military wives are expected to seek work.

It was assumed that the vast majority of workers will live in the largest populated area
within a reasonable commuting distance to their worksite, especially the weekly
commuters. These areas include the Great Falls urban area, Lewistown, and Conrad.

Accompanied workers are assumed to need a separate unit, whereas unaccompanied
construction workers often live together temporarily, and one unit is assumed to
accommodate 1.5 workers, on average.

It was assumed that the private housing market will respond to a housing shortage if a
long-duration demand occurs and if units can be supplied profitably by the home-building
industry.

It was assumed that public education will be made available for all school-age children as
required by law, the existing quality of education is the standard for future years, and
the number of students per classroom will not be greater than the maximum number
allowed by the state. In addition, it was assumed that 16 percent of the inmigrant
population in the Great Falls area and 12 percent of the inmigrant population in
Lewistown and Conrad are school-age children. These percentage assumptions were
made based on data acquired from the Peacekeeper Monitoring Program and reflect the
differences in demographic characteristics of the inmigrants in those areas.

It was assumed that public services presently offered in a jurisdiction will continue to be
available and the short-duration inmigrant population will demand these services at the
same rate as the existing population. The operations personnel and their dependents
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living on Malmstrom AFB will not require some of the public services at the same rate as
that of the existing population because of the services available at the base.

It was also assumed that 10 percent of the short-duration inmigrant population would be
considered low income or unsuccessful job seekers and would use a broad range of
serviecs such as temporary shelter, food distribution, and human-service referrals.
Fourteen percent of the total inmigrant population was assumed to use services such as
counseling, support groups, and personal irriprovement programs offered by the Golden
Triangle Mental Health Center.

Major assumptions for the public finance analysis were made for identified federal, state,
and local government fiscal policy considerations. The Montana State Legislature's
changes to the tax structure of local jurisdictions were assumed to be revenue neutral
and state and federal educational-aid programs were assumed to be maintained at
current per pupil rates. New residential and commercial development within local
jurisdictions was not considered to be subject to the current property tax freeze.
Current mill levies were applied from the FY 1990 to FY 2000 period. Federal
educational-aid programs (P.L. 81-874) were assumed to remain at current per pupil
rates.

Assumed Mitigations. An ongoing monitoring program will be conducted, focusing on key
socioeconomic variables, to identify any unforeseen effects of the Small ICBM program.
This action will allow timely response by the Air Force to minimize these effects and
validate the level of the projected impacts.

The Air Force will continue to provide community in-briefings for all new base
personnel. This action will assist personnel in adapting to the Great Falls area.

In accordance with Department of Defense (DOD) Instruction No. 4165.45, the Air Force
will provide housing under the following guideliines:

"* "Where the local housing market has the capacity to provide suitable rental
housing for military families, military-owned, leased or sponsored housing will
not be programmed, Pxcept for those personnel who must reside on the
installation for reasons of military necessity."

"* "Where the local housing market is limited or nonexistent or where housing is
available but the location, quality, or cost creates an undue hazard or
hardship for military families, ... military-owned, leased, or sponsored housing
may be provided to meet valid requirements."

"* "All reasonable precautions will be taken to avoid harmful impact on local
housing markets. In this regard: Military housing will not normally be
programmed or ouilt if total assets, both onbase and in the community,
exceed 90 percent of the effective requirement for installations (except
Service Academies) in the United States ... "

The Small ICBM program will require between 1,230 and 2,000 fam*lv housing units
depending on the program alternative selected. In fulfilling these needs, the Air Force is
committed to utilizing existing community vacancies and private-sector housing
development 'ppor'unities to the greatest extent possible.

Air Force p(rsonne! Living offbase are given a housing allowxvne', which is determined
primarily by rank, with some cuniideration for base locntion. The adequacy of family
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housing, by Air Force standards, is based on several factors including rank, distance to
base, family size, age and sex of children and, for offbase units, a cost not exceeding
approximately 20 percent above the monthly housing allowance.

The Great Falls housing market, including both available vacant housing units and new
developments built privately and in conjunction with other federal housing programs, will
provide for a portion of program housing demand. However, the majority of Air Force
families to be located in the Great Falls area will not receive housing allowances
sufficient to obtain adequate housing at market prices.

To preclude a shortage of low- and moderate-income housing that could lead to cost
increases affecting both civilian and military families, the Air Force will provide
sufficient housing through various programs. Ongoing monitoring of housing vacancies,
costs, and new development will provide the Air Force with the information necessary
for an effective and timely housing program response.

There are several approaches to providing military family housing through the
involvement of the private sector that have proved successful over the past few years.

Build-lease housing acquisition is an alternative to construction of housing using
appropriated funds. Congress has authorized the DOD to enter into long-term contracts
under which private firms build housing complexes and lease them to thc government for
use by military families. This program, called Section 801 housing (first permitted by
Section 801 of the 1984 Military Construction Authorization Act), allows such housing to
be built either on or offbase. Present policy is to acquire only offbase projects, but this
can be changed on a case-by-case basis. Such housing is fully subject to property taxes
imposed by local jurisdictions if built onbase. The DOD has acquired over 16,000 housing
units in the United States through this program.

Two other programs, Section 802 and Section 2667 housing, both provide for construction
of private projects for rental primarily to military families. The Section 802 program
(first permitted by Section 802 of the 1984 Military Construction Authorization Act)
allows the government to guarantee a high level of occupancy in an offbase project in
return for priority use by military families in any units that become vacant. The housing
is privately operated and maintained and fully subject to local property taxes. There
have been only 600 housing units provided under Section 802 projects because of limita-
tions in authorizing legislation and the level of rents required to finance and maintain a
new project. At Malmstrom AFB, these rents would exceed the ability to pay for most
Air Force personnel.

Section 2667 housing (authorized under 10 USC 2667) is built on government land under a
long-term land lease from the government to the builder. This program is currently
being applied at two other Air Force bases, and could be applied at Malmstrom AFB if
additional land were purchased.

The final approach to providing military family housing is directly through the MCP. The
development of housing through the MCP is funded by Congress as part of the DOD
budget and usually involves the construction of family housing on DOD installations.
Since this housing is the property of the federal government, it is not included in the
local property tax bases and therefore does not provide revenue through this source.
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4.1.2 Impacts of the Proposed Action

Impacts of the Proposed Action were evaluated for the provision of military family
nousing either on or of fbase. For the Proposed Action, the Air Force would provide up to
1,750 housing units through either available DOD housing programs or the MCP. These
housing units would be built on either Malmstrom AFB or in the Great Falls community.
For either the onbase or offbase housing option, short-duration impacts on housing would
be moderate and not significant, and long-duration housing impacts would be low and not
significant. Short-duration, moderate, and not significant impacts would occur for the
economic base and public services elements for both housing options. Short-duration,
moderate, and significant public finance impacts would occur for the onbase housing
option and moderate and not significant impacts would occur for the offbase housing
option. Long-duration impacts of the Proposed Action, regardless of the housing option
selected, would be moderate and not significant for economic base; moderate and
significant for demographics, public services, and public finance; and high and significant
for education. A summary of impacts of the Proposed Action and alternatives for the
socioeconomic elements and subelements is presented in Figure 4.1.2-1.

4.1.2.1 Economic Base

The proposed program would result in primarily beneficial effects on the economic base
in Cascade, Fergus, and Pondera counties though short-duration construction labor and
resource impacts would be moderate because of increases in construction employment of
up to 30 percent. This short-duration impact would not be considered significant since
market response would likely be adequate. Long-duration unemployment impacts would
be considered moderate because of an increase in the Cascade County unemployment
rate from 6 percent to 6.2 percent. This increase would not be significant because the
private sector would be able to respond in a timely manner.

Program-related employment would begin in 1990 with 1,100 direct and 1,250 secondary
jobs created in the nine-county deployment area (Table 4.1.2-1). Construction
employment by job type is presented in Table 4.1.2-2 for the years 1990 to 1995.
Regional employment resulting from the program would then increase to 3,430 direct and
1,350 secondary jobs in 1996. Long-duration job creation resulting from the Proposed
Action is projected at 4,350 (3,100 direct and 1,250 secondary) jobs starting in 1999.
Hiring of workers from the nine-county ROI for both direct and secondary jobs is
expected to peak at 2,300 workers in 1992, declining to 1,260 by 1998. Program-related
secondary employment during the construction phase is greater than during the
operations phase because of proportionately higher wage and procurement levels during
the construction phase. The relatively higher wage levels found during the construction
phase may also induce increased employee turnover in existing businesses as existing
employees compete for higher-paying construction jobs.

In 1993, about $97 million in annual personal income would be created in the nine-county
deployment area because of the Small ICBM program. This would represent approxi-
mately 4 percent of the estimated 1993 baseline income of $2.4 billion. This total is
expected to fall to $84 million by 1998 ($54 million in income directly associated with
program activities and $30 million in secondary income). The total income gain in the
ROI would represent approximately 3.4 percent of the estimated 1998 baseline income of
$2.5 billion. Per capita income would decrease slightly from $13,153 to $13,074.

Throughout the life of the program, DOD agencies and contractors are expected to
purchase a range of goods and services from local businesses, while program personnel
would buy most consumer items locally. The Proposed Action is expected to create
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Table 4.1.2-1

Employment and Population Changes Resulting From the Proposed Action
(1990-2000)

Direct Secondary Total Local1  New2  Weekly 2

Year Jobs Jobs Jobs Hires Population Commuters

1990 1,100 1,250 2,350 2,040 770 70
1991 1,120 900 2,020 1,470 1,310 50
1992 2,310 1,590 3,900 2,300 3,750 70
1993 2,710 1,560 4,270 2,200 4,910 50
1994 2,580 1,130 3,710 1,440 5,440 30
1995 2,870 1,120 3,990 1,290 6,610 20
1996 3,430 1,350 4,780 1,470 8,120 20
1997 3,260 1,300 4,560 1,360 7,850 10
1998 3,110 1,250 4,360 1,260 7,600 0
1999 3,100 1,250 4,350 1,260 7,580 0
2000 3,100 1,250 4,350 1,260 7,580 0

Note: lWorkers hired locally from the nine-county region.2 For the Great Falls area only; population changes in other communities are
small and temporary.

Table 4.1.2-2

Small ICBM Construction Labor Requirements,
by Job Type, for the Proposed Action

(Man-Years)

1990 1991 1992 1993 1994 1995

Carpenter 157 96 218 117 20 1
Cement Mason (Brick) 167 122 64 63 39 3
Drywall Installer 3 2 0 3 1 0
Electrician 45 22 7 18 2 0
Electric Lineman 51 78 54 103 7 0
Ironworker 89 85 59 52 30 2
Laborer 291 213 209 189 79 6
Operating Engineer 19 17 19 13 7 1
Painter 15 11 15 11 3 1
Pipefitter 9 1 12 16 0 0
Plumber 11 2 1 39 1 0
Roofer 42 8 15 8 3 0
Truck Driver 23 30 19 21 15 2
Mechanic 4 3 3 2 1 0
Sheetmetal Worker 17 4 9 36 1 0
Others as Required 36 32 40 26 9 2
Contract Management 98 73 74 72 22 2

TOTAL: 1,080 800 818 790 241 22

Note: Totals may not add due to rounding.
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$990 million in new spending for goods and services in the deployment area from 1990
through the year 2005. Construction and SATAF activities would generate new regional
demands between 1988 and 1998 totaling $190 million. The A&CO and operations-phase
activities would produce approximately $800 million in regional purchases between 1991
and the year 2005. Long-duration program-related spending by Air Force personnel and
the Malmstrom AFB Contracting Office is expected to total about $60 million per year.

In addition, employment and income would be generated by the proposed program outside
the deployment area in other parts of Montana for two reasons. First, contracts for
construction and supplies may be awarded outside the nine counties but within the state
(such as to firms in Billings or Missoula), creating jobs and income in these areas.
Second, economic growth in the nine counties can create opportunities for suppliers and
wholesalers elsewhere in the state. Total employment statewide is projected to be 4,710
jobs higher in 1993 and 4,520 jobs higher in the year 2000 as a result of the Proposed
Action. Statewide income impacts are projected at about $110 million in 1993 and
$90 million in the year 2000, and state income tax revenues would be about $2.3 million
higher in 1993 and $1.8 million higher in the year 2000.

Cascade County. Most of the economic impacts of the proposed program would occur in
the Great Fails area of Cascade County. Direct employment in the county would begin
in 1990 with 1,100 jobs, 860 of which would be at Malmstrom AFB; the remainder of the
jobs would be elsewhere in the county (e.g., construction of launch facilities)
(Table 4.1.2-3). Construction in the county would phase down gradually after 1990 and
phase out by 1995. The A&CO of equipment and facilities would occur between 1992
and 1997. The operations workforce level would build from just a few personnel in 1991
to 3,100 in 1996. Beginning in 1998 (operations phase), 99 percent of Small ICBM direct
jobs would be military, with the 'emairning 1 percent (30 jobs) slated to be civilian
positions.

Most of the projected jobs created in the ROI by the Proposed Action would be in
Cascade County. Secondary employment in 1993 in the county would total 1,040 jobs,
declining slightly to 970 by the year 2000. Cascade County would experience annual
income gains starting in 1990 at $54 million, increasing to a peak of $90 million in 1996,
and leveling off at $78 million by 1999.

Construction activity would be sizable in 1990 and 1991 compared to the baseline
levels. In 1990, construction employment would increase by about 30 percent over the
projected baseline levels. Some temporary displacement of other construction activity
would probably occur as resources are drawn to the proposed program. This would result
in a short-duration, moderate impact for construction resources. Because of the good
transportation network serving Great Falls and the rest of the state, any shortages that
occur would rapidly be corrected by the normal functioning of the market.
Consequently, these short-duration impacts would not be significant. All other sectoral
short-duration impacts would be negligible.

Long-duration impacts would be considered moderate becaube of an increase in the
Cascade County unemployment rate from 6 percent to 6.2 percent due to an increase of
Air Force spouses in the labor force. This increase would not be significant since it is
not large enough that unmanageable burdens on the local economy could be expected.
Gains in overall employment and income, as well as reductions in unemployment, would
be beneficial.

The manner in which military personnel are housed would influence the pattern of
economic impacts in the Great Falls area. Construction of housing onbase would mean a
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lower level of payments for rent and homeownership in the local economy than that
under private-sector housing. Families living onbase would also tend to spend more
onbase, particularly at the base exchange and commissary. Income gains to the local
economy would generally be greater with military personnel housed offbase.

Fergus County. Between 30 and 150 construction jobs are projected for the Lewistown
area (Fergus County) (Table 4.1.2-3). These jobs would be associated with
transporter/erector (T/E) road upgrading and construction activities at launch facilities
in the eastern portion of the deployment area. A limited number of secondary service
and trade jobs (approximately 40-140) would be created by worker and contractor
spending during this construction phase. It was assumed for this analysis that
construction activity would occur in the area from 1991 to 1995.

The amount of construction projected for this area is large by recent Fergus County
standards. However, it would be similar to work previously done in the area by Air Force
contractors (on periodic Minuteman upgrade programs). Most labor, supplies, and
materials would likely be staged throt.gh Creat Falls. Consequently, the potential for
short-duration, adverse displacement impacts on other construction activities would be
considered low because of the minimal sector demands and therefore would not be signi-
ficant since market response would be adequate. No long-duration impacts are expected.

Pondera County. Up to 90 construction jobs would be created in the Conrad area
(Pondera County) JTable 4.1.2-3). These jobs would result from work at the launch
facilities and on TWE routes in the area. Support-sector jobs (up to 60) could potentially
be created by worker and contractor spending during the construction phase. Current
assumptions imply that work would be accomplished in the area between 1991 and 1995.

This level of construction is not large by recent Pondera County standards. Development
of a Strategic Training Range facility in 1986 and 1987, antiballistic missile facilities in
the early 1970s, and Minuteman system upgrades periodically since 1961 have established
local business capabilities to respond to federal construction programs. As with previous
efforts, most labor and materials would likely be supplied from Great Falls. Therefore,
the potential for short-duration adverse displacement impacts on other construction
activities would be low because of the minimal sector demands. Impacts would not be
considered significant since market response would be adequate. No long-duration
impacts are expected.

4.1.2.2 Demographics

Overall long-duration, moderate impacts on the demographics would occur because of the
increase in military population in Cascade County. No short-duration impacts were
identified because of the continuity of population inmigration. These impacts would be
significant because the demographic characteristics of the military population are
considerably different from those of the local civilian population. Many Small ICBM jobs
would be filled by local hires from the nine-county region, with local hires peaking at
2,300 in 1992. However, not all employment opportunities would go to the area
residents. The Proposed Action would increase the population of the deployment area by
nearly 7,600 persons in the operations phase as civilian and military personnel relocate to
the area to fill program jobs. Most of these relocating personnel would change their
places of residence to communities in the region, and would continuously reside in the
area until their work is finished. Others, estimated at about 100 persons, would be long-
distance commuters from other parts of the state. Some construction workers would
likely be in the communities nearest to the Small ICBM worksites Monday through
Friday. They would probably return to their permanent places of residence (such as
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Billings, Bozeman, or Helena) on the weekends. This pattern would likely occur because
of the temporary nature of employment, which makes a permanent move impractical.

During the operations phase, nearly all new residents (7,510 of 7,580 total) would be
military personnel and their dependents. They would begin arriving in 1987 as part of
SATAF and would continue to arrive in increasing numbers through 1996. The number of
new military personnel and their dependents would then stay at about the 7,510 level for
the functional life of the system. The typical duration of military assignments on the
program would be about 3 to 4 years, as is currently the case at Malmstrom AFB;
therefore, there would also be a fairly continuous turnover of personnel.

The secondary employment (approximately 1,250 jobs during the operation phase)
generated by the program is not expected to induce additional population inmigration
into the ROI. These jobs would typically be services-related employment and would be
filled by a combination of the dependents of the inmigrating military personnel and the
existing unemployed labor force.

Cascade County. Most of the population growth associated with the proposed program
would occur in Cascade County, particularly in the Great Falls urban area. The number
of ne-,v, program-related, full-time residents in Great Falls would start at about 770 in
1990, build to a peak of 8,120 in 1996, and stabilize just below this peak at 7,580 by the
year 2000 (Table 4.1.2-3). Additional people associated with construction activities,
probably less than 100 in number, are expected to be Monday-through-Friday residents of
Great Falls during the peak of construction activity. These persons would maintain
homes elsewhere in the state and commute weekly to Great Falls.

This pattern of program-related population growth indicates that there would not be an
overall "boom-bust" cycle associated with the proposed program. Population changes in
the early years of the program would be temporary, and would contain a sizable civilian
component as a result of construction and A&CO activities (Figure 4.1.2-2). The
increase in operations personnel, almost entirely military, would bring about a relatively
steady increase in program-related population even as construction and A&CO activities
phase down. There would be no "bust" or down-turn typical of other large construction
programs.

During the operations phase, the population impact of 7,580 persons would be composed
almost entirely of military personnel and their dependents (7,510 military and
70 civilians). Very few relocating civilian personnel would be needed during the
operations phase, since most jobs could be filled by local residents. The military
population in Great Falls (personnel and dependents, excluding retirees) associated with
current missions and the planned KC-135R air refueling mission is expected to total
10,700 by 1990 and remain at that level through the year 2000. The addition of 7,510 Air
Force personnel and dependents by the year 2000 as a result of the proposed program
would bring the active-duty military and dependents in Great Falls to about
18,210 persons by the year 2000. This represents a long-duration, moderate impact since
program-related population would be 70 percent of the baseline military population level
of 10,700 persons. No short-duration impacts were identified.

The highest share of military population in total community population previously
experienced in the Great Falls area was 20.4 percent, recorded in 1972. Comparable.,
though slightly lower, shares were registered in 1966 and again in 1976. A military
population of 18,210 in the year 2000 would represent 23.6 percent of Great Falls
community population in that year, thereby exceeding the previously experienced
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maximum military population share. Moreover, the new military families would differ in
their demographic characteristics from nonmilitary families residing in the Great Falls
area, just as the current Air Force families differ from the average non-Air Force
family. Based on comparisons derived from the 1980 Census, the Air Force population is
generally younger than the typical Great Falls resident (median age of Malmstrom AFB
personnel and dependents is 21 years compared to 30 years for Great Falls residents).
Air Force personnel are generally more mobile and of different geographic origin than
Great Falls residents. Only 3 percent of Air Force personnel and their dependents lived
in the same house over the 1975 to 1980 period, while 50 percent of Great Falls residents
lived in the same house. Only 12 percent of Malmstrom AFB personnel were born in
Montana compared to 56 percent for Great Falls residents. Household income is also
generally lower for base personnel (median household income in constant 1979 dollars for
base personnel was $12,520 compared to $16,290 for Great Falls residents). Assuming
that the new base personnel exhibit similar patterns, these differences may increase the
difficulty of the community assimilation process, and would constitute a significant
impact. The onbase and offbase housing options would not affect the level or
significance of demographic impacts.

Fergus County. Lewistown would likely experience a small, temporary population
increase while construction activities occur at launch facilities and along roads in the
nearby area. Between 20 and 110 new persons would likely be full-time residents of
Lewistown and its vicinity during these years. An additional small number of persons
(approximately 10) are expected to be residents of the area during the work week,
commuting home on weekends.

Compared to the baseline population of Lewistown, numbering about 7,100 persons, tnese
short-duration population effects would be negligible. No observable changes in the
social structure or interaction patterns of the community would be expected to occur.
Since most new residents would locate in the immediate vicinity of Lewistown, where
housing and services would be available, no changes in the urban-rural composition of the
area's population would be expected.

Pondera County. Conrad, like Lewistown, would probably have a small populat'i4n
increase during the construction phase. New full-time residents would number between
30 and 60, depending on commuting patterns and residence choices. A small number of
additional Monday-through-Thursday residents would also be expected.

Compared to Conrad's baseline population of about 3,500 persons, these short-duration
population impacts would be negligible. No changes in urban-rural or military-civilian
composition of the population would be expected to result fror> the program.

4.1.2.3 Housing

For the Proposed Action, with the onbase or offbase housing option, short-duration
impacts would be moderate, and long-duration impacts would be low due to housing
requirements in Great Falls. However, these impacts would not be significant because
the market (private sector with federal government support) would be able to provide
adequate housing in the ROi. Beneficial effects would occur due to the increased income
generated from the occupancy of available vacant temporary and permanent units.

During the peak construction years of the Proposed Action (1990 and 1991), program-
related employment at Malmstrom AFB is expected to bring approximately 340 inmigrant
workers and 70 weekly commuters into the Great Falls area. Nearly all of these new
workers (390) would be in construction trades with the remainder rcpresenting the Air
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Force SATAF, including COE, personnel. Based on family accompaniment rates and
housing preferences from similar projects, n.!arly 400 housing units would be needed
during this period. Over 40 percent of this requirement is expected to be filled through
temporary (hotel/motel) accommodations, wh-le the balance would be provided by
available rental apartments and houses within the community. These additional rentals
would utilize existing vacancies and provide increased income for the owners of rental
and temporary housing.

Between 1992 and 1996, two additional categories of workers, A&CO and military
operations personnel, would begin inmigrating into the Great Falls area, requiring over
2,000 housing units. This level of housing requirements would continue throughout the
operations phase. Although both of these groups may use temporary hotel/motel
accommodations as they enter or leave the area, most would require permanent housing
over a period of several years.

Historical income and housing preference data for A&CO contract employees suggest
that housing availability in the Great Falls area would not be a problem for this group.
They should be able to afford currently available housing in all price ranges and in some
cases may stimulate new housing construction. However, the majority of military
families with fixed housing allowances would not be able to afford suitable housing
comparable to onbase facilities.

If all Air Force personnel were required to seek suitable and affordable housing in the
community in the absence of any Air Force housing program, some serious consequences
would result. With a majority of military personnel in the lower enlisted grades having
an average monthly housing allowance of about $350, the available supply of low- and
moderate-priced housing would quickly be occupied, resulting in a shortage of over 1,000
units. Since monthly housing expenditures at this modest level are not sufficient for the
development, financing, and construction of new two-, three-, and four-bedroom housing
units, the housing shortfall would be offset through the use of unsuitable qnd potentially
substandard housing. The competition for low- and moderate-income housing between
military and civilian residents in the Great Falls area would cause hardships for both
groups because of increased housing costs and substandard hnusing conditions. In some
cases, Air Force families may displace existing residents, placing an even greater burden
on low-income households. The combined effects of insufficient affordable housing,
higher housing costs, and potential displacement of low-income families resulted in a
predicted high and significant housing impact in the Draft EIS (DEIS). In order to avoid
these significant impacts, the Air Force will provide adequate housing for its personnel
to offset potential shortages.

For the Proposed Action, the Air Force has programmed for up to 1,750 family housing
units to be constructed either on Malmstrom AFB or in the proximity of the base.
However, current projections of housing vacancies and potential new construction in
Great Falls suggest that only about 1,500 would have to be provided by the Air Force
through one of its housing programs. Since these conditions may change, the Air Force
will continue to monitor the housing market in the Great Falls area and will increase or
decrease the extent of its participation as necessary to prevent adverse housing impacts
in the community.

Great Falls Urban Area. Inmigrating program-related military and civilian personnel,
both accompanied and unaccompanied, would require housing while working in the Great
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Falls urban area. Additional housing would be required Monday through Thursday by
weekly commuters. The required housing is expected to fall into two categories:

"* Permanent units for sale or rent, consisting of single/multifamily units,
mobile homes, and onbase dormitories; and

"* Temporary units, consisting of hotel/motel rooms and other temporary
facilities, and recreational vehicle pads/tent spaces.

The demand for temporary units would come from weekly commuters and workers who
are just arriving in the Great Falls area. Temporary housing facilities would be provided
to newly arriving military personnel and their dependents onbase. The program-related
offbase demand is expected to begin at 100 hotel/motel rooms and 40 other facilities and
would decline to about 10 by the year 2000 and remain at that level (Table 4.1.2-4).
Since there are about 400 hotel/motel rooms and 100 other temporary facilities available
during the peak season, it is projected that the program-related demand would not have a
negative effect on temporary housing markets within the Great Falls urban area.

Most unaccompanied military program-related personnel are required to or prefer to live
in dormitory modules onbase. Beginning in 1991, approximately 40 dormitory modules
would be required to house 90 unaccompanied military personnel. By 1996, the number of
dormitory modules necessary to house 1,180 unaccompanied military personnel would
reach about 520 and would remain at that level throughout the operations phase of the
proposed program. These units would be provided onbase.

The initial, peak, and long-duration expected supply of and program-related demand for
permanent housing units in the Great Falls urban area are displayed in Table 4.1.2-5. The
available housing stock represents the total number of units that could be occupied,
including both standard and substandard units. Initial construction inmigration-related
housing demand, including SATAF and COE employees, is forecast to increase from about
230 units in 1990 to 380 units in 1992, before declining to under 10 units in the final
construction year (1998). Demand for permanent housing is forecast to rise from about
160 units in 1991 to a long-duration operations demand level of about 2,010 units,
beginning in 1996. During initial construction years, private-market housing supply would
be sufficient to fill program-induced demand. As operations personnel inmigrate into the
Great Falls area, the Air Force will provide for any shortfall in permanent housing not
supplied through the private market.

For the Proposed Action, short-duration, beneficial effects on temporary housing units
would be expected because of the income generated through the use of otherwise
vacant facilities. Short-duration impacts on the permanent housing market would be
market would be moderate because vacancy rates would approach historical lows. Long-
duration impacts would be low since housing vacancies would be only slightly reduced.
These impacts would not be significant because the local housing market would be able to
meet the program-related housing demand in every year. Long-duration, beneficial
effects would likely occur for landlords and property owners. No major long-duration
impacts are projected for temporary facilities.

City of Lewistown. The construction work on the launch facilities in the Lewistown area
is expected to bring a maximum of 40 new households to the City of Lewistown in 1992.
These households would seek out a mix of permanent and temporary housing units within
the city limits. It is estimated that these workers would require 30 permanent units and
10 temporary units in the peak year (1992). It is estimated that an additional ten
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Table 4.1.2-4

Program-Related Demand for Dormitory Modules,
Hotel/Motel Rooms, and Other Temporary Facilities

in the Great Falls Urban Area
(1990-2000)

1990 1996 2000

Proposed Action and Alternative 3
Dormitory Modules 0 520 520
Hotel/Motel Rooms 100 20 10
Other Temporary Facilities 40 0 0

Alternative 1
Dormitory Modules 0 370 370
Hotel/Motel Rooms 100 20 10
Other Temporary Facilities 40 0 0

Alternative 2
Dormitory Modules 0 600 630
Hotel/Motel Rooms 100 20 10
Other Temporary Facilities 40 0 0

Note: Each dormitory module is assumed to be occupied by an average
of 2.26 unaccompanied military personnel. This average was
derived using the expected rank composition of the unaccom-
panied personnel, and the Air Force regulations regarding number
of personnel occupying modules by rank. Alternative 3 program-
related demands are the same as those for the Proposed Action.
The number of long-duration unaccompanied personnel for the
Proposed Action and Alternative 3 is expected to be 1,180. For
Alternative 1, this number is 834, and for Alternative 2, it is
1,430.

temporary units would be required to house weekly commuters (Monday through
Thursday) in the same year. The supply of available vacant permanent units in the City
of Lewistown is projected to be adequate to meet this demand with no change in the cost
of housing experienced by projected baseline residents. During the peak tourist season in
1992, the supply of temporary housing units would not be exhausted, and since the weekly
commuter demand would be primarily from Monday through Thursday, the proposed
program is expected to have short-duration, beneficial effects on housing. There would
be no long-duration impacts on housing for the City of Lewistown.

City of Conrad. The construction work on the launch facilities near Conrad is expected
to reach a peak in 1993. It is expected that about 20 new households would reside in
Conrad in that year. These new households would seek out a mix of permanent and
temporary housing units within the city limits. It is estimated that these workers would
require 15 permanent units and 5 temporary units in 1993. An additional six temporary
units would be required to house weekly commuters in that same year. The supply of
rental units and the availability of hotel/motel rooms in Conrad is expected to be
sufficient to accommodate this short-duration increase in demand. The program-related
demand for housing in the City of Conrad is expected to help the local housing market
without displacement of any local citizens or major price increases to any current
residents; therefore, the short-duration effects of the proposed program on the housing
market in Conrad are expected to be beneficial. There would be no long-duration housing
impacts on the City of Conrad.
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Table 4.1.2-5

Small ICBM Permanent Housing Requirements and
Projected Housing Response for

Great Falls, Montana
(Proposed Action and Alternative 3)

1990 1996 2000

Program Demand for Permanent Units
Civilian Households 219 208 23
Military Households 7 2,019 1,991

TOTAL Demand: 226 2,227 2,014

Local Availability
Community Housing Stock 28,732 29,234 29,590
Total VacanciesI 1,416 1,410 1,413
Suitable Vacancies 441 421 422
Baseline Vacancy Rate (%) 4.9 4.8 4.8

Private Market Response 0 283 100
MCP or Housing Program Response 0 1,494 1,494
Impact Vacancy Rate (%) 4.1 3.3 3.3

Notes: 'Total vacancies include approximately 500 units that are rented or sold
awaiting occupancy, held for occasional use, and dilapidated or boarded-up
units.

2 Suitable vacancies represent those available vacant housing units that would
be both affordable and large enough to meet the needs of military households.

4.1.2.4 Education

Overall long-duration, high, and significant impacts on education, regardless of the
housing option selected, would occur as a result of the proposed program. This is because
selected elementary schools are expected to experience enrollment increases that would
cause pupil-to-teacher ratios to increas., above state and local standards. Short-duration
impacts on education in the ROI would be negligible because the school systems can
accommodate the increased enrollment.

City of Great Falls. The GFPS system enrollment in 1986-87 was 11,743 regular
classroom students with an additional 450 full-time special education students, or a total
enrollment of 12,193 students. Without the program, baseline enrollment is projected to
increase to approximately 12,649 in 1990-91; 13,187 in 1996-97; and 13,300 in the
academic year 2000-01.
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The program-related enrollment is projected to be 123 students in 1990-91, increasing to
about 1,300 students in 1996-97, and then declining to 1,210 students in 2000-01
(Figure 4.1.2-3). The breakdown for the peak, program-related enrollment is anticipated
to be 710 elementary, 166 junior high, 373 senior high, and 50 special education students
in the 1996-97 school year. The long-duration enrollment is expected to be
660 elementary students, 155 junior high students, 347 senior high students, and
48 special education students as a result of the proposed program. Long-duration
impacts would occur because the program-related enrollment would peak at about 1,300
students in 1996-97 and then stabilize at a slightly lower level.

The GFPS system has a tradition of minimizing the busing of elementary students by
having students attend neighborhood elementary schools. Attendance boundaries are
changed as the number of elementary school-age children increases or decreases within a
neighborhood. Because of the projected elementary enrollment concentration in certain
areas of the City of Great Falls, based on the onbase and offbase housing options, the
long-duration enrollment increase would be most problematic at the elementary level.
Junior high and senior high school students are currently bused to the four secondary
schools and this provides more flexibility for enrollment management by facility. There
should be adequate facilities for the projected secondary enrollment; however, pupil-to-
teacher ratios would be slightly higher than the current local standards.

Depending on where the irmgr•.t population was assumed to be residing, the overall
increase in elementary school enrollment would affect individual schools in the district
differently. Based on the onbase and offbase housing options, the following analyses
provide the school-level impacts.

Onbase Housing Option. The onbase housing option implies housing built on or in the
immediate vicinity of Malmstrom AFB. Out of the projected total of 660 elementary
inmigrating students associated with the program during the operations years, 594 would
be expected to enroll in Loy Elementary School located west of the base. If the
neighborhood school concept for elementary pupils is maintained without additional
facilities, this projected enrollment would increase the pupil-to-teacher ratio at Loy
Elementary School to around 50-to-I. Even if the neighborhood school concept is not
followed, the existing excess capacity in the school system would likely be used by future
baseline projected enrollment, including children associated with the KC-135R air
refueling mission. Therefore, this projected enrollment increase would create a need for
another elementary school located near Malmstrom AFB. Otherwise, class sizes would
be much larger than the existing local levels (23 students per teacher at the elementary
level). Therefore, the program-related enrollment impacts for the Great Falls schools
for the onbase housing option would be high. These long-duration impacts would be
persistent and would be significant due to the class sizes exceeding state standards, and
would require new personnel and facilities without available funding. The short-duration
impacts would be negligible.

Offbase Housing O pt~ipn. The offbase housing option implies housing dispersed
throughout the community, primarily to the west and southwest of the base. In the case
where none of the program-related military population would be housed onbase, the
projected elementary school enrollments would be distributed more widely among all
schools of the Great Falls school districts. The two areas projected to have the greatest
increases in population and elementary enrollments are located west and southwest of
the base. Elementary schools that would be most likely affected by the offbase housing
option would be Chief Joseph, Lewis and Clark, Morningside, Mountain View, and
Sunnyside. During the operations phase of the Small ICBM program, the projected
additional elementary enrollment for the five schools is 480 students. This increased
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enrollment would result in serious overcrowding in spite of its distribution among the
area schools. The pupil-to-teacher ratios are expected to rise to around 30-to-i for each
of the five schools, which represents an increase of around five pupils per classroom.
The projected pupil-to-teacher ratio is larger than tfle local norm, and would require
substantial staffing and some facility modification without available funding. Therefore,
the long-duration impacts on Great Falls schools for the offbase housing option would be
high. These impacts would be significant due to class sizes exceeding state standards.
The short-duration impacts would be negligible.

It is likely tnat the private schools in Great Falls would experience a slight increase in
enrollment from program-related students, thereby reducing public enrollment.
However, the existing private schools have excess capacity, and it is not anticipated that
the increase would require additional staff, equipment, or facilities. Short- and long-
duration impacts would be negligible.

The College of Great Falls and the Vocational Technical Center may also experience
increased enrollment because of the Proposed Action. Any program-related increases in
enrollment are not expected to result in additional staff, equipment, or facilities.

City of Lewistown. The Lewistown Public School system enrolled 1,631 students
in 1986-87, and the enrollment is expected to remain stable for the next several years.
Peak-year, program-related students are expected to number approximately 15 in
1992-93. The Lewistown Public School system would be able to accommodate the
anticipated program-induced increase in enrollment without increasing staffing,
equipment, or facilities. Because the program-related enrollment would be absorbed into
the Lewistown Public School system with no observable change in the pupil-to-teacher
ratios, the short-duration impacts on the Lewistown Public S'-hool system would be
negligible. No long-duration impacts are expected.

City of Conrad. The Conrad Public Schools system had 742 students enrolled in the
1986-87 school year. The enrollment at the Conrad school districts is expected to remain
stable with the exception of an increase of approximately 20 to 40 students in 1987-88
resulting from an Air Force Strategic Training Range detachment locating in Conrad.
Peak-year, program-related enrollment is expected to be about ten students in 1993-94.
The Conrad Public School system would be able to accommodate the aiticipated
program-induced increase in enrollment without increasing sta-ffing, equipment, or facili-
ties. Because the program-related enrollment would be absorbed into the Conrad Public
Schools system with no observable change in the pupil-to-teacher ratios, the short-
duration impacts on the Conrad Public Schools system would be negligible. No long-
duration impacts are expected.

4.1.2.5 Public Services

Short-duration public service impacts, for both the onbase and offbase housing options,
would be moderate because of potential increases in emergency service calls of up to
9 percent and an increase in demand for human services in Cascade County; however,
impacts would not be significant because existing staff and facilities would be adequate
to handle such increases. Overall long-duration impacts on public services, for both the
onbase and offbase housing options, would be moderate because of increased calls for
service per officer for the Great Falls Police Department and Cascade County Sheriff's
Department of apprcximately 9 percent and because of increased demand for human
services in Cascade County. Although public services in the Great Falls area generally
have tl], capacity to absorb the increased demands resulting from the program
population, effects on public facilities would be considered significant prirmnrilv because
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this population inmigration is expected to exert additional demands on the Cascade
County jail and some human services. The jail facility is currently used in excess of its
designed capacity; no funds are currently available for a new or expanded jail. All other
jurisdictions would experience long-duration increases in workload of less than 3 percent.
The existing facilities of these jurisdictions would be adequate to meet the needs of the
respective communities and the resulting program-induced demands.

It is projected that the program would increase baseline population by 10 percent in the
Great Falls urban area during the operations phase. Therefore, additional demands would
be placed on most public services that are provided in the area. Personnel projections as
well as expenditure forecasts were conducted to see the effect the program-induced
population increase would have on the respective public service agencies. A more
detailed analysis was undertaken for public safety and specific health and human service
agencies in the area, since it was expected that these agencies would be affected the
most. Impacts were evaluated for both the onbase and offbase housing options; however,
for many public services, the location of housing for the inmigrating military population
was not important because demand for services would occur regardless of residence
location.

City of Great Falls.

Onbase Housing Option. The onbase housing option implies housing built on or in the
immediate vicinity of Malmstrom AFB. Program-induced inmigration would require an
increase in staffing in order to maintain existing service levels. Projected increases in
city employment would range from a few additional workers in 1990 to approximately 21
personnel in 1996, increasing city government employment in that year from 419 to a
total of approximately 440. Six additional officers are projected to be needed in the
Police Department, and additional personnel would also be required in departments such
as Public Works, Library, and Park and Recreation. No additional personnel requirements
are projected for the Fire Department. Personnel requirements would decline to a total
of 20 persons during the operations phase.

The Great Falls Police Department had 63 officers in March 1987 and responded to
approximately 21,000 calls for service in 1986. Staffing levels, for the most part, are
tied to population levels. Program-induced population inmigration could be expected to
generate additional calls for service.

The number of calls for service per sworn officer was used as a measure of service levels
for the Police Department. Military personnel and their dependents who are housed
onbase would generate less of a demand for police services since they are under the
jurisdiction of the military police. For the onbase housing option, calls for service are
projected to be 23,810 in 1995 and 24,230 in 1996 compared to baseline projections of
22,155 and 22,185, respectively. This would lead to an 8-percent increase in calls per
officer in 1995 and a 10-percent increase in 1996. This could lead to a reduction in
current service levels because of increased response time for some calls. In order to
maintain existing service levels, five sworn officers in 1995 and one more in 1996 would
be needed above baseline projections. During the operations phase, calls for service are
projected to be 24,305 in the year 2000, compared to a baseline projection of 22,425.
This would be an 8-percent increase in calls per officer above baseline projections and
require an additional six officers above baseline projections to maintain existing service
levels. To support the additional personnel, two new patrol vehicles would be needed
above the baseline projections from 1995 on. The Police Department holding facility,
which would approach capacity under baseline growth, would reach or exceed capacity
with the program-induced population inmigration.
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The City of Great Falls Fire Department had 68 firefighters in March 1987 and responded
to 1,107 fire alarms in 1986. The City of Great Falls, with a current population of
58,400, has firefighting facilities that are estimated by local officials, to be capable of
serving a population of 80,000. Program-induced population inmigration would be
expected to generate additional demands for service in the form of increased fire alarms
and lead to instances of increased response times. Staffing levels, however, are more a
function of area than population. Additional personnel requirements do not generally
coincide with population increases, but rather are based on when population dispersion in
the community reaches a critical point in terms of longer response times.

For the onbase housing option, with the majority of military personnel and their
dependents residing on or near the base, demands for additional fire protection would be
minimal because Malmstrom AFB provides service for the base. Structural fires account
for approximately 50 percent of all alarms received by the city Fire Department. The
majority of the new stLruetues associated with the program would be onbase and would
not be handled by the city Fire Department.

Long-duration impacts on public services in the City of Great Falls, for the onbase
housing option, are expected to be moderate because of increases in calls per police
officer in the 8-percent range during the operations phase of the program. This effect
would not be significant since existing facilities would be able to accommodate this
growth. No short-duration impacts were identified.

Offbase Housing Option. The offbase housing option implies housing dispersed
throughout the community, primarily to the west and southwest of the base. Program-
induced inmigration into the City of Great Falls would require staffing levels to increase
by 30 positions above baseline in 1996 in order to maintain existing service levels. With
this housing option, military families residing in Great Falls would receive many services
from city departments rather than from Malmstrom AFB. Seven additionai police offi-
cers would be needed and additional personnel would also be needed in other departments
such as Public Works, Library, and Park and Recreation. No additional personnel would
be required for the Fire Department. Program-induced city employment requirements
would decline to 28 positions above baseline projections during the operations phase.

The offbase housing option would lead to the largest increase in the number of calls for
service to the Great Falls Police Department since a vast majority of the population
would be living in areas where the city police would respond to calls. Calls for service
are projected to reach approximately 24,115 in 1995, compared to the baseline projection
of approximately 22,154. In order to maintain existing service levels, an additional seven
sworn officers above baseline projections would be needed in 1996. Calls for service are
projected to reach 24,665 in the year 2000, compared to the baseline projection of
22,425. This 9-percent increase in calls for service per officer would require continua-
tion of seven additional sworn officers above baseline projections to maintain existing
service levels.

For the offbase housing option, fire alarms could be expected to increase since a larger
portion of the program-induced population influx would reside in areas serviced by the
City of Great Falls Fire Department. New housing developments in certain areas (across
the river to the north or anywhere east of the base) would require an additional station as
well as firefighters and equipment in order to maintain existing service levels. Since the
majority of the new residents are not expected to reside in these areas, no new person-
nel, equipment, or facility requirements are foreseen.
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Long-duration impacts would be moderate because of the increased number of calls for
service per officer of up to 9 percent as compared to baseline projections. This impact
would not be significant since existing facilities would accommodate this growth. No
short-duration impacts were identified.

Cascade County. In 1986, Cascade County had 587 government employees in 45 depart-
ments. Program-induced population inmigration would result in the need for additional
staffing even if the majority of the people reside in the City of Great Falls. For the
Proposed Action, with both the onbase and offbase housing options, population growth
would require an additional 20 government employees above baseline projections in 1996,
declining to 19 government personnel above baseline projections during the operations
phase. The Sheriff's and the Surveyor's departments would be expected to hire additional
employees. Beginning in 1994 and continuing throughout the life of the program, an
additional three deputies would be needed by the Sheriff's Department to maintain
existing service levels.

The Cascade County Sheriff's Department had 34 sworn officers in January 1987 and
responded to approximately 3,300 calls for service in 1986. Population inmigration
associated with the program would be expected to increase demands on the Sheriff's
Department that would lead to the deterioration of existing service levels. Even if the
majority of the inmigrant population resides within the city limits of Great Falls, as is
expected, demands would still be placed on the department. These demands would be
manifested by increased time spent in administering the jail, civil lawsuits, and drug-
team operations.

In the last 2 years, staffing in the Sheriff's Department has decreased by five sworn
deputies and seven administrative positions. In addition, patrol time has decreased due
to increased workload in transporting prisoners as well as time spent in court
proceedings. Therefore, staffing would have to respond in kind to any additional demands
in order to maintain the already low service levels. Calls for service are projected to
reach 3,775 in 1996, compared to a baseline projection of approximately 3,460 for that
year. This is a 9-percent increase in the number of calls for service per officer above
baseline levels for that year. In order to maintain existing service levels, an additional
three deputies above baseline projections would be needed for that year. During the
operations phase, calls are projected to reach 3,790 in the year 2000 as compared to a
baseline projection of 3,495 for that year. This would require continuation of the
additional three deputies hired during the buildup phase in order to maintain existing
service levels. To support these additional deputies, three extra vehicles would also be
needed. In addition, the county jail currently has an average daily population of between
55 and 65 prisoners. If the department adhered to federal regulations, the county jail
would have the maximum capacity capped at approximately 45 prisoners. The program-
induced population inmigration could be expected to exert additional pressures on the
overcrowding problem.

Long-duration impacts on the Cascade County Sheriff's Department are considered to be
moderate because of increases in calls for service per officer of up to 9 percent. These
effects would be considered significant since the program-induced population inmigration
is expected to place additional demands on the Cascade County jail which is already over
capacity. No funds are currently available for a new facility.

The Cascade County Fire Council, comprised of 15 fire stations, has between 200 and 300
volunteer firefighters and responds to an average of 180 to 250 fire alarms per year. The
majority of the proposed program's inmigrating population would reside in the Great Falls
area as opposed to the rural areas that are serviced by the council. Those who do reside
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in the rural areas are expected to generate some additional demands, but the magnitude
would be small, given that brush fires make up a majority of the calls and are not really
driven by population increases. Current volunteer staffing levels would be sufficient to
respond to any additional demands, though participation rates for vol nteers have
decreased among the younger population. Program-induced population increases,
regardless of the housing option, would not have a noticeable effect on the council since
most inmigrants would live in the Great Falls urban area.

Thirty full-time employees staffed the City-County Health nepartment in 1986. Under
baseline conditions, it is expected that two additional staff members would be required
to accommodate increases in service demands. No change in facility needs is projected
under baseline conditions. For program-related growth, two additional staff members
may be required during the early construction years, increasing to four during the
operations phase. It is anticipated that the women/infant/children education program
would be expanded to handle the increased military population. Other areas of expansion
may include the immunization clinics and preschool exam programs.

The City-County Health Department is expected to be supported by both the city,
principally through contributions raised by an approximate 4 mill property-tax levy, and
the county, through a combination of property taxes, user charges, other taxes, and
county-directed federal and state grants. Monies raised in support of the City-County
Health Department are generally earmarked for that purpose and are accounted for
within special revenue accounts.

The Golden Triangle Mental Health Center is staffed by 63 FTE employees for an eight-
county area. With 45 total personnel, the Great Falls office is the largest and is
expected to be affected the most by the Proposed Action. The Golden Triangle Mental
Health Center is a private, nonprofit organization and is supported by client fees,
contracts with state agencies, county contributions, and gifts from private sources. The
baseline population growth may require another position for the Great Falls office, but
there should be no change in facility requirements. For program-related growth, an
additional staff member may be needed to accommodate any increased demand for
service, but no additional facility requirements are projected.

The Montana Office of Human Services in Cascade County was staffed by 72 employees
in 1986. Under baseline conditions, it is expected that staffing would increase by an addi-
tional position, assuming funding levels remain constant. It is not expected that
additional baseline facilities would be needed.

The Montana Department of Family Services office in Cascade County is expected to
need additional staff in both the construction and operations phases because of the
projected increase in caseloads. During the operations phase, the Department of Family
Services would continue to be affected because of the required coordination by law
between Malmstrom AFB and Department of Family Services representatives for child
abuse cases.

During the construction phase, the Proposed Action may attract some unsuccessful job
seekers and their families to the Great Falls urban area. It was estimated that up to
10 percent of the total civilian inmigrants may be in this category. As a result of this
component of inmigration, some public assistance programs may experience an increase
in demand for their services during the construction phase through 1992. There could be
some increases in demand for the Aid to Families with Dependent Children program by
unsuccessful job seekers migrating into the area. During the construction phase, the
increased demand for services may require an additional staff member, but no additional
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facility needs are projected. In the operations phase, military personnel and their
dependents are not expected to have as great a demand for these services as the general
population.

Overall long-duration public service impacts for Cascade County would be moderate
because of the potential increase in calls for service per officer in the Sheriff's
Department of up to 9 percent. Impacts would be significant because of the existing
insufficient jail capacity in Cascade County and the unavailability of funds for new
facilities. Impacts would be the same for both the onbase and offbase housing options for
the Proposed Action. Whether the population resides onbase or offbase, a vast majority
would live in areas where services would be provided by either the City of Great Falls or
Malmstrom AFB, as opposed to departments under the jurisdiction of Cascade County.
No short-duration impacts were identified.

Services Provided by Private Agencies in Cascade County. Malmstrom AFB provides a
wide range of health and human services for their personnel including medical care, child
and spouse abuse program counseling, child care, and other family services. Therefore, a
majority of the additional demands for private agency services would be of short duration
because of the presence of unsuccessful job seekers.

During the construction phase, there may be some increases in the use of private service
agencies by inmigrating unsuccessful job seekers. However, the increased population and
stimulus to the local economy could be expected to generate additional charitable
contributions to local service agencies and therefore support some of the needed
programs. Some private agencies may have trouble offering all the programs they have
traditionally offered if timely funding is not available. However, during the operations
phase, only minor increases in demands on private service agencies are expected because
of the presence of employed military personnel and their dependents.

The medical community in the CILy of Great Falls includes two major facilities:
Columbus Hospital and Montana Deaconess Medical Center, with ozecupancy rates of
around 50 percent. In addition to these regional medical centers, three nursing homes
are located in Great Falls with a 100-percent occupancy. Baseline population projections
would require additional staff at both Columbus Hospital and the Montana Deaconess
Medical Center, but facilities would be adequate. The nursing homes would require
additional staffing and facilities.

The Proposed Action, for both the onbase and offbase housing options, is expected to
increase demand for medical services in the Great Falls area. The projected population
increase during the construction phase would require health care services at the same
rate as that of the existing population. Long-duration inmigrants would consist of
military personnel and their dependents and they would not be expected to require health
care services at the same rate as that of the existing or baseline populations. The local
experience has been that the military and their dependents are generally healthier
because of age, emphasis on fitness, and physical screening prior to enlistment.
However, obstetrics and gynecology care is used to a greater extent by this group. These
facilities should continue to be adequate during program operations. It is not expected
that the program would increase the demand for long-duration health care for either
elderly or infirm inmigrants.

Columbus and Montana Deaconess plan to accommodate the Malmstrom AFB Health
Care Center referrals and should be able to do so for both baseline and Proposed Action
conditions. The Malmstrom AFB Hospital is a 20-bed unit that is scheduled to be
replaced in 1988 by a newly constructed comprehensive health care center. In addition
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to the local medical facilities, the Malmstrom Air Force Base Comprehensive Health
Care Center may refer patients to regional military facilities such as lairchild AFB in
Spokane, Washington and Fitzsimons Army Medical Center in Denver, Colorado. The
specifications of the new center account for the anticipated Malmstrom AFB missions
and resulting increase in patient loads.

The population inmigration associated with the program could lead to additional demands
placed on the emergency-services sector. Additional traffic- and construction-related
activity could cause an increase in calls for service for Biesak Ambulance and the North
Central Mercy Flight. Instances of increased response time or lack of vehicle avail-
ability may occur but these situations would be limited. Currently, Biesak responds to
about 10 calls for service per day, down from a 1979 peak of approximateiy 12 calls per
day. The North Central Mercy Flight has been in operation about 5 years and currently
responds to approximately one call for service per day. Increases in calls for service of
up to 30 percent can be provided with existing personnel and vehicles. Traffic-related
accidents make up a large portion of the calls for service. During the construction
phase, the largest increases in traffic are expected to occur in 1990 and 1991 and are
expected to cause calls for emerg-ncy service- to :ncrease by 6 percent and 9 percent,
respectively, in those 2 years, ana would result in a moderate impact. During the
operations phase, emergency calls are expected to stabilize at 4 percent above baseline
projections.

The Great Falls Community Help Line totaled 13,830 calls during 1986; approximately
half were referred to Mercy Home, a fa ility for battered and abused women. The Help
Line is staffed by 1.5 paid full-time personnel and approximately 100 volunteers. Under
baseline conditions, it is expected that the number of calls would increase to about
15,000 calls per year and more volunteers would be required to handle the additional
demand for service. The Proposed Action, for both the onbase and offbase housing
options, is expected to create additional calls for service during the construction and
operations phases. As a result of the increased demand for service, it may become
necessary to increase the numbers of volunteer hours and/or paid staff by an additional
person. Because of projected increased demands for service, it is a!so likely that thc
Mercy Home would increase staffing.

Opportunities, Inc. was staffed by 20 full-time and 25 part-time employees in 1986.
Under baseline conditions, it is expected that some of the service demands, especially
the number of families receiving federal commodities and the number requesting housing
referrals, would increase. Because Opportunities, Inc. operates programs that h.clp
people make a transition from public as z'Lance to self-sufficiency, it is not expected
that the Proposed Action would create a demand on most of the existing service levels
except the housing referral program and the federal commodity distribution program.
These programs would likely be used by unsuccessful job seekers during the construction
phase and possibly the lower-ranked military during the operations phase.

The Salvation Army had a full-time staff of 20 employees during 1986. The baseline pro-
jections would require an additional employee to handle the increased demand for
services. No new or expanded facilities would likely be needed. The program-related
population inmigration during the construction phase, particularly some unsuccessful job
seekers and their families, may require the services, including temporary shelter, meals,
and thrift store use, offered by the Salvation Army. The shelter was used at 40-percent
capacity during 1986, and under baseline conditions would be at 50-percent capacity.
Therefore, the Salvation Army has the capacity to accommodate transients needing
tenivorary shelter during the construction phase. The Salvation A-my served meals to an
average of 70 persons per day in 1986 ard has the facilities to serve up to 400 persons a
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day. Therefore, they should be able to meet short-duration derriand if enough funding is
available. During the operations phase, additional demands on the Salvation Army are
expected to he minimal since military personnel would be the main component of the
population ir lux and would not be expected to use these services extensively. The thrift
store would likely increase its inventory under baseline and program-induced conditions;
therefore, no shortages in goods available to transients would be expected.

Short-duration impacts on private health and human services would be moderate and not
significant. Calls for emergency services are projected to rise by 9 percent during the
construction phase. It is expected that the unsuccessful job seekers would place a
demand on Salvation Army services, and as a result, a minor d&gradation ih, service levels
would occur. Long-duration impacts would be low and not ,ignifcant because of minor
increases in demand for health and human-related services and increases in calls for
emergency services of approximately 4 percent.

City of Lewistown. Short-duration impacts on public services in the City of Lewistown
would be negligible. The population inmigration associated with the construction phase is
expected to increase calls for service per officer less than 2 percei.ý. during these years
and would have a minimal effect on fire services. No long-duration impacts were
identified.

Fergus County. Short-duration public services impacts would be low due to projected
increases in the number of calls for emergency service of up to 5 percent. These effects
would not be considered significant since no additional personnel or facilities would be
required. No long-duration impacts were identified.

City of Conrad. Short-duration impacts on public services in the City of Conrad would
be negligible. The population inmigration associated with the construction phase is
expected to increase calls per officer less than 2 percent during these years and would
have a minimal effect on fire services. No long-duration impacts were identified.

Pondera County. Short-duration impacts on county public services would be negligible
because increases in the number of calls per officer and the number of emergency calls
would be less than 2 percent. No long-duration impacts were identified.

4.1.2.6 Public Finance

Fiscal impacts on local governments in the Great Falls area were evaluated for both
housing options. The onbase housing option assumed that military family housing would
be constructed onbase and therefore would not contribute to local jurisdictions' property
tax base. The offbase housing option assumed that military family housing would be
dispersed throughout the community and would contribute to the local jurisdictions'
property tax base.

Overall long-duration public finance impacts with the onbase housing option would be
moderate and significant because of adverse impacts on Cascade County. Long-duration
impacts on the City of Great Falls wou!d be moderate but not significant, while long-
duration impacts on the local school districts would be negligible. However, local school
districts would experience short-duration, moderate, and significant impacts with the
onbase housing option.

Overall long-duration public finance impacts for the offbase housing option would be
moderate and significant because of adverse impacts on the local school districts and
Cascade County. Long-duration fiscal impacts on the City of Great Falls would be
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negligible because of the additional revenue generated by offbase housing developed for
this housing option. However, the City of Great Falls would experience short-duration,
moderate, and not significant impacts with this housing option.

Program-induced changes in local area employment and populationi would provide
additional revenues to local jurisdictions as well as an increase in demand for publicly
provided services and subsequently, additional local government expenditures. Revenue
increases associated with program activities include additional property-tax collections
as housing is developed to support the additional community-based population and
employment increases expand the commercial tax base of the jurisdictions. State-shared
revenues (principally redistributed excise and state income tax collections) are also
expected to increase as the area's economy expands relative to the state's economy.
Other miscellaneous revenues such as fine and fee revenues would also contribute small
amounts to program-related total revenue increases. The additional expenditures
generated by program-related population inmigration would consist of outlays for
additional personnel (e.g., additional police officers and sheriff deputies as well as
nonuniformed personnel, and instructional and counseling personnel in the area schools),
and minor increases in facility maintenance and equipment costs.

The results presented in this analysis reflect the program-induced increases in operating
expenditures and revenues of the general fund, special revenue funds, and capital
program funds of the counties and cities that are analyzed, and the general funds of the
school districts. These funds typically account for the majority of governmental fund
expenditures and revenues. Estimated increases in revenues are presented first and are
followed by operating expenditures, net impacts, and a summary of any major capital and
equipment needs identified in other elements of the analysis. Revenues and expenditures
of enterprise funds (e.g., water and sewer plant operations), internal service funds, and
special assessment funds are not included as these accounts are generally self-supporting
and any increases in expenditures of these accounts (except in -he case of major capital
or equipment needs) would not contribute to the tax burden of the area residents. Major
capital or equipment needs supported by these accounts that would be funded by general
obligation bond indebtedness are identifieJ in the summary of major capital and
equipment needs.

Finally, the results presented were prepared assuming that the tax reform measures,
which were being considered by the Montana State Legislature in the 1987 session, would
be revenue neutral. Through the regular (1987) session of the Montana State Legislature,
a bill to freeze property taxes on all classes of property was passed though no new
revenue sources (e.g., a sales or other similar tax) were implemented to provide
alternative revenues to replace foregone property tax revenues as mandated by Initia-
tive 105. Special session action is anticipated and, as applicable, would be evaluated as
more information on actual tax reform provisions becomes available.

City of Great Falls. Impacts on public finance in the City of Great Falls were evaluated
for both the onbase and offbase housing options.

Onbase Housing Option. Program-induced revenues are estimated to increase gradually
over the FY 1990 to FY 1996 period, reaching approximately $1.6 million in FY 1996 and
stabilizing at approximately $1.5 million in FY 2000 and thereafter (Table 4.1.2-6).
Program-induced expenditures would follow a similar pattern. Assuming expenditures
increase in proportion to the estimated growth in population, program-induced expendi-
tures are estimated to grow to $1.7 million by FY 1996 and stabilize at $1.6 million in
FY 2000 and thereafter. Because of the limited effect onbase housing development has
on the city's tax base, the City of Great Falls is projected to face annual shortfalls in
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revenues over the FY 1992 to FY 2000 period. However, these shortfalls would represent
less than 0.5 percent of the city's projected budget over these years. No major city-
provided capital outlays are expected with this housing option.

Long-duration fiscal impacts would occur because program-induced revenue shortfalls
would persist throughout most of the years during the buildup phase and continue over
the life of the program. Impacts would be moderate because the revenue shortfalls would
be less than those historically experienced by the city. The impact would not be
significant because the shortfalls represent less than 0.5 percent of the city's projected
budget over these years and the cumulative effect of the shortfalls ($3.5 million over the
operations phase) would not reduce fund balances below historical levels (current
balances measure $11.8 million and the historical low measured $4.8 million).

Offbase Housing Option. Program-induced revenues are estimated to increase gradually
over the FY 1990 to FY 1996 period, reaching a little over $1.7 million in FY 1996 and
stabilizing at slightly below $1.7 million in FY 2000 and thereafter (Table 4.1.2-6).
Program-induced expenditures would follow a similar pattern, reaching nearly
$1.8 million in FY 1996 and stabilizing at slightly less than $1.7 million in FY 2000 and
thereafter. With the offbase housing option, program-induced revenues would exceed
expenditures beginning in FY 1997 and would continue to exceed expenditures over the
life of the program. However, annual revenue shortfalls ranging up to $60,000 would be
experienced over the buildup phase. Facility and equipment needs would remain the
same as those required for the onbase housing option.

Because program-induced expenditures exceed revenues in most years over the buildup
phase, while program-induced revenues exceed expenditures from FY 1997 and continue
over the life of the program, short- and long-duration fiscal impacts would occur. The
short-duration impacts would be moderate and not significant because the revenue
shortfalls are less than those historically experienced and the cumulative effect of the
shortfalls ($180,000 over the buildup phase) would not reduce fund balances below
historical levels. The long-duration impacts would be negligible.

Cascade County. Impacts on public finance in Cascade County were evaluated for both
the onbase and offbase housing options.

Onbase Housing Option. Program-induced revenues in Cascade County are estimated to
increase gradually over the FY 1990 to FY 1996 period, reaching approximately $670,000
in FY 1996 and stabilizing at approximately $640,000 in FY 2000 and thereafter
(Table 4.1.2-7). Program-induced expenditures would follow a similar pattern, increasing
from $87,000 in FY 1990 to approximately $1 million in FY 1996 and stabilizing
at $940,000 in FY 2000 and thereafter. Annual revenue shortfalls ranging from $26,000
to $330,000 are estimated over the FY 1990 to FY 1996 period. These shortfalls would
represent approximately 2.8 percent of the county's projected budget in the peak year.
The long-duration revenue shortfalls are expected to be slightly lower and are estimated
to be approximately $300,000 in FY 2000 and thereafter.

Program-induced population inmigration would exacerbate conditions at the already
crowded jail facility, possibly requiring additional expenditures to house prisoners in
alternative facilities. No other major capital or equipment needs were identified.

Long-duration fiscal impacts are expected because program-induced revenue shortfalls
would persist throughout the buildup phase and continue over the life of the program.
These impacts would be moderate because the revenue shortfalls would be less than
historically experienced by the county. Long-duration impacts would be significant
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because the cumulative effects of the shortfalls would reduce fund balances below
historical levels by FY 1995. Current fund balances of $2.7 million would be reduced to
below the historical low of $2.2 million by FY 1994 because the shortfalls would
cumulatively total over $500,000 by this year.

Offbase Housing Option. Unlike the onbase housing option, offbase housing
development would increase revenues available to the county. Program-induced revenue
increases are estimated to reach approximately $850,000 by FY 1997 and stabilize at
approximately $820,000 in FY 2000 and thereafter (Table 4.1.2-7). Although program-
induced expenditures would remain the same as for the onbase housing option, the
estimated revenues for the offbase housing option would still not be sufficient to meet
program-induced expenditure demands. Revenue shortfalls ranging up to approximately
$180,000 in FY 1996 and $120,000 in FY 2000 and thereafter are estimated. Major
capital and equipment needs would remain the same as those for the onbase housing
option.

Long-duration fiscal impacts are expected because program-induced revenue shortfalls
would persist throughout the buildup phase and continue over the life of the program.
These impacts would be moderate because the revenue shortfalls would be less than
historically experienced by the county. Long-duration impacts would be significant
because the cumulative effect of the shortfalls would reduce fund balances below
historical levels by FY 1995. Current fund balances of $2.7 million would be reduced to
below the historical low of $2.2 million by FY 1995 because the shortfalls would
cumulatively total to more than $500,000 by this year.

Great Falls Public Schools System. Program impacts on school district finances were
evaluated separately for the two Great Falls school districts.

Program-induced Elementary School District No. 1 expenditures would be the same for
both the onbase and offbase housing options (Table 4.1.2-8). Assuming expenditures
increase in proportion to the estimated growth in student enrollments, program-induced
district expenditures are estimated to reach approximately $2.3 million in FY 1996 and
stabilize at $2.1 million during the operations phase. If a new elementary school is
constructed, additional funds would be required. For the offbase housing option, no new
construction would be required though expansion or renovation of existing facilities in
the vicinity of the base would be required. Current district indebtedness is relatively low
and the reserve bonding capacity of the district of over $30 million would be adequate,
given voter approval, to meet any costs incurred with new facility construction or
expansion.

However, program-induced revenue increases would vary slightly for each housing option.
School districts receive federal aid under P.L. 81-874 programs for pupils whose parents
live and/or work on federal installations. For the two housing options presented, school
districts would stand to receive more federal aid under P.L. 81-874 programs with the
onbase housing option than would be recovered in property taxes if the offbase housing
option were selected. The annual differences amount to approximately $210,000 during
the operations phase ($2,170,000 in program-induced revenues for the onbase housing
option versus $1,960,000 for the offbase housing option). Because of the lag between
when state foundation monies and property taxes are received by the district and when
the additional pupils arrive, revenue shortfalls ranging up to $570,000 in FY 1992 for the
offbase housing option and $430,000 for the onbase housing option are estimated.
Revenue shortfalls of approximately $180,000 are estimated in FY 2000 and thereafter
for the offbase housing option, while revenues and expenditures would be relatively equal
for the onbase housing option.
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Long-duration fiscal impacts are expected with the offbase housing option because
program-induced revenue shortfalls would persist throughout the buildup phase and
continue over the life of the program. No short-duration impacts were identified. Long-
duration impacts would be moderate because the revenue shortfalls would be less than
historically experienced by the districts. These impacts would be significant because the
cumulative effect of the shortfalls would reduce fund balances below historical levels by
FY 1992. Current fund balances of $4.4 million would be reduced below the historical
level of $4 million by FY 1992 because the shortfalls would cumulatively total over
$400,000 by this year. For the onbase housing option, short-duration revenue shortfalls
would occur. No long-duration impacts were identified. The impact would be moderate
because the shortfalls would be less than historically experienced. The impact would be
significant because the shortfalls would reduce fund balances to below historical levels
by FY 1992.

Program-induced High School District No. A expenditures would also be the same for
both the onbase and offbase housing options. High school district expenditures are
estimated to exceed $1.4 million in FY 1996 and stabilize at $1.3 million in FY 2000 and
thereafter (Table 4.1.2-9). However, no new high school facilities would be required for
either the onbase or offbase housing options.

Like the elementary school district revenues, program-induced high school district
revenues would vary slightly for each housing option, ranging from $1.2 million for the
offbase housing option to $1.3 million for the onbase housing option in FY 2000 and
thereafter. Because of the lag between when state foundation monies and property taxes
are received by the district and when the additional pupils arrive, annual revenue
shortfalls ranging up to $330,000 in FY 1992 for the offbase housing option and $240,000
for the onbas- housing option are estimated. Revenue shortfalls of approximately
$90,000 are estimated in FY 2000 for the offbase housing option while revenues and
expenditures would be relatively equal for the onbase housing option.

Long-duration fiscal impacts are expected with the offbase housing option because
program-induced revenue shortfalls would persist throughout the buildup phase and
continue over the life of the program. No short-duration impacts were identified. Long-
duration impacts would be moderate because the revenue shortfalls would be less than
historically experienced by the districts. The impacts would be significant because the
cumulative impact of the shortfalls would reduce fund balances below historical levels by
FY 1993. Current fund balances of $3.2 million would be reduced to below the historical
low of $2.6 million by FY 1992 because the shortfalls would cumulatively total to over
$600,000 by this year. For the onbase housing option, short-duration revenue shortfalls
would occur. No long-duration impacts were identified. The impact would be moderate
because the shortfalls would be less than historically experienced by the district. The
impact would be significant because the cumulative effect of the shortfalls would reduce
fund balances to below historical levels by FY 1996.

City of Lewistown. Short-duration impacts on Lewistown would be negligible. No long-
duration impacts were identified. Additional city personnel would not be required and
the city's capital facilities would be adequate to serve the needs associated with the
temporary population increase.

Fergus County. Short-duration impacts on Fergus County would be negligible. No long-
duration impacta were identified. Additional county personnel would not be required and
the county's capital facilities would be adequate to serve the needs associated with the
temporary population increase.
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Lewistown Public Schools System. Short-duration impacts on Lewistown public schools
would be negligible. No long-duration impacts were identified. No additional staff or
facilities would be required to serve the temporary increases in student enrollments.

City of Conrad. Short-duration impacts on Conrad would be negligible. No long-duration
impacts were identified. Additional city personnel would not be required and the city's
capital facilities would be adequate to serve the needs associated with the temporary
population increase.

Pondera County. Short-duration impacts on Pondera County would be negligible. No
long-duration impacts were identified. Additional county personnel would not be
required and the county's capital facilities would be adequate to serve the needs
associated with the temporary population increase.

Conrad Public Schools System. Short-duration impacts on Conrad public schools would be
negligible. No long-duration impacts were identified. No additional staff or facilities
would be required to serve the temporary increases in student enrollments.

State of Montana. Annual program-induced personal income increases of approximately
$84 million during the operations phase would generate additional state income tax
revenue of $1.8 million. Small increases in other tax and nontax revenues would also be
expected (e.g., motor vehicle license fees, motor fuel excise taxes, and liquor taxes). The
program would not affect severance tax collections (oil and coal severance taxes).

Program-induced population inmigration would represent less than a 1-percent increase
over forecasted baseline population levels and result in negligible increases in the
demand for state services. Some increases in staffing for selected departments are,
however, expected.

4.1.3 Impacts of Alternatives

Three alternatives to the Proposed Action were evaluated. Alternative 1 is defined as
200 Hard Mobile Launcher (HMLs) in pre-engineered buildings at 100 launch facilities,
requiring 2,200 direct jobs in the operations phase. Alternative 2 is defined as 250 HMLs
in earth-covered igloos at 125 launch facilities, requiring 3,760 direct jobs in the
operations phase. Alternative 3 is defined to be 200 HMLs in pre-engineered buildings at
200 launch facilities, requiring 3,100 direct jobs in the operations phase. For the
socioeconomic resource elements of housing, education, public services, and public
finance, each alternative was analyzed for two scenarios: onbase and offbase housing.

Short- and long-duration impacts for the economic base element would be moderate and
not significant for Alternatives 1, 2, and 3. Because Alternative 2 proposes more
military personnel than the Proposed Action or Alternatives 1 and 3, the demographic
element would have a high and significant impact for Alternative 2 only, compared to
moderate and significant for Alternatives 1 and 3. Short-duration impacts on housing
would be moderate and not significant for Alternatives 1 and 3 and low and not signifi-
cant for Alternative 2. For housing, long-duration impacts associated with Alternatives
1, 2, and 3 would be low and not significant. Long-duration education impacts would be
high and significant for Alternatives 1, 2, and 3 because of the lack of capacity at Great
Falls neighborhood elementary schools. Short-duration impacts on public services for all
alternatives would be moderate and not significant. Long-duration impacts on public
services for Alternatives 1, 2, and 3 would be low and significant, high and significant,
and moderate and significant, respectively. Public finance impacts of the three alterna-
tives would remain the same as for the Proposed Action. The beneficial effects
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associated with higher employment and lower vacancy rates would occur throughout the

life of the program.

4.1.3.1 Economic Base

Alternative 1. Direct employment requirements of Alternative 1 would increase from
1,100 jobs in 1990 to 2,520 jobs in 1996 before leveling off at 2,200 in 1997
(Table 4.1.3-I). These requirements would be about 900 personnel less than those of the
Proposed Action by the year 2000 and less in the implementation phases as well, since
fewer support facilities would be needed. Total employment (Figure 4.1.3-1), income,
and spending would be comparably reduced. The program-related jobs and income would
be beneficial effects of this alternative. Short- and long-duration effects on the
construction sector for this alternative would be smaller than for the Proposed Action,
but would remain moderate and not significant.

Alternative 2. The direct employment requirements of Alternative 2 would increase
from 1,140 jobs in 1990 to 4,010 in 1997 and 1998 before stabilizing at 3,760 by the year
2000 (Table 4.1.3-2). These job levels would be about 660 jobs more than those for the
Proposed Action by the year 2000. Construction employment is comparably greater than
the Proposed Action since more facilities would be needed to support the larger
operations workforce (Figure 4.1.3-1). Total employment, income, and spending would
consequently be higher than those estimated for the Proposed Action. Therefore, the
beneficial economic effects of Alternative 2 would be greater than those of the Proposed
Action. However, for Alternative 2, short- and long-duration adverse construction
resource impacts would be somewhat greater than those of the Proposed Action, though
they would remain moderate and not significant when all areas within the ROI are
considered.

Alternative 3. Manpower and resource requirements for Alternative 3 would be virtually
equal to those of the Proposed Action. Consequently, the impacts for Alternative 3
would be the same as those presented for the Proposed Action.

4.1.3.2 Demographics

Alternative 1. The long-duration demographic effects of this alternative would be less
than the Proposed Action (Figure 4.1.3-2). Total population change in the Great Falls
area would peak at 5,890 in 1996, with a long-duration population gain of 5,360 (5,310 of
which would be military personnel and dependents). The operations-phase military popu-
lation change would be about 50 percent greater than the baseline military population,
and consequently, result in a moderate impact. Projected total military population is
estimated to be 21.4 percent of Great Falls community population, which is higher than
the previous maximum of 20.4 percent. Since the demographic characteristics of the
new population would be substantially different from the average characteristics of area
residents, demographic impacts would be significant. There would be no short-duration
impacts.

Alternative 2. Demographic impacts of Alternative 2 would be greater than the
Proposed Action (Figure 4.1.3-2). Total population change would peak in 1997
at 9,620 persons, declining to 9,200 by the year 2000 (9,110 of which are military
personnel plus dependents). Long-duration impacts would be high, since there would be
an 85-percent change above the baseline military population. Impacts would also be
significant, since the new population is expected to differ demographically from other
area residents and the with-program military share of community population would
increase to 25.2 percent. There would be no short-duration impacts.
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Alternative 3. Population inmigration for Alternative 3 would be virtually equal to the
results presented for the Proposed Action. Consequently, long-duration impacts would be
moderate and significant. There would be no short-duration impacts.

4.1.3.3 Housing

For Alternatives 1, 2, and 3, no adverse impacts on temporary housing in Great Falls,
Lewistown, or Conrad would be expected. However, as operations workers inmigrate into
the area, the demand for low- and moderate-income housing would exceed the available
supply. This housing shortage would cause hardships for both civilian and Air Force
families with increased housing costs and potentially substandard housing conditions. In
order to prevent these significant housing impacts, the Air Force will provide additional
family housing as required to offset potential shortages. Monitoring of the permanent
housing market in Great Falls will determine the actual number of units to be provided
by the Air Force. This will assure the greatest possible private-sector participation in
the provision of permanent housing while avoiding potential adverse impacts.

Alternative 1. For Alternative 1, short-duration effects on temporary and permanent
housing units are expected to be beneficial because of the income generated through the
use of otherwise vacant facilities. Short-duration impacts would be moderate and not
significant because of the presence of construction, SATAF, A&CO, and operations
personnel in 1996 in Great Falls, causing vacancy rates to approach historical lows.
Long-duration impacts would be low and not significant.

City of Great Falls. Program-related offbase demand for temporary units is expected
to begin in 1989 at about ten hotel/motel rooms. This demand is expected to peak in
1990 at about 100 hotel/motel rooms and 40 other temporary facilities, before falling to
about 10 hotel/motel rooms in 1997 and remain at that level thereafter. Since there are
about 400 hotel/motel rooms and 100 other temporary facilities available during the peak
season, the program-related demands would have a beneficial effect on temporary
housing facilities within the Great Falls urban area.

The demand for onbase dormitory modules for Alternative 1 is expected to begin at
40 units in 1991, and rise to 370 units by 1996, continuing at this level during the
operations phase.

The long-duration demand for permanent housing units in the Great Falls area for
Alternative 1 would be 1,420 units. Up to 1,230 of these units would be provided by the
Air Force. However, based on local availability and the possibility of private new
construction, only 930 would be provided by the Air Force. An additional 490 units would
be provided through the use of vacancies (420) and private new construction (70). The
expected supply of and program-related demand for permanent housing units is presented
in Table 4.1.3-3. Construction ininigration-related housing demand is forecast to
increase from 220 units in 1990 to a peak of 360 units in the year 1992, and then fall to
under 10 units in the final construction year (1998). Operations-related housing demand
is forecast to rise from about 190 units in 1991, to the long-duration level of about
1,420 units beginning in 1996. The program-related demand for housing would drop avail-
able vacancy rates below 2.1 percent beginning in 1992. This rate is expected to decline
to 1.4 percent in 1996 before leveling off at 1.5 percent in the operations phase (1998 1110
thereafter).

Short-duration, beneficial effects on temporary housing units are expected becau ';
the income generated through the use of otherwise vacant facilities. Short-dura"
impacts on permanent housing would be moderate because vacancy rates would
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Table 4.1.3-3

Small ICBM Permanent Housing Requirements and
Projected Housing Response for

Great Falls, Montana
(Alternative 1)

1990 1996 2000

Program Demand for Permanent Units
Civilian Households 216 201 17
Military Households 7 1,445 1,407

TOTAL Demand: 223 1,646 1,424

Local Availability
Community Housing Stock 28,732 29,234 29,590
Total Vacancies 1  1,416 1,410 1,413
Suitable Vacancies 2  441 421 422
Baseline Vacancy Rate (%) 4.9 4.8 4.8

Private Market Response (New Construction) 0 253 70
MCP or Housing Program Response 0 934 934
Impact Vacancy Rate (%) 4.1 3.2 3.3

Notes: ITotal vacancies include approximately 500 units that are rented or sold
awaiting occupancy, held for occasional use, and dilapidated or boarded-up
units.

2 Suitable vacancies represent those available vacant housing units that would
be both affordable and large enough to meet the needs of military households.

approach historical lows. This impact would not be significant because the local housing
market would be able to meet the program-related housing demand in every year. Long-
duration impacts on the permanent housing market are expected to be low because
vacancy rates would only be slightly reduced. These impacts would not be significant
because the local housing market with Air Force funding or construction would be able to
meet the housing demand in every year. Long-duration effects would be beneficial to
landlords and property owners since the number of vacant units would be reduced.

'ity of Lewistown. The construction work on the launch facilities in the Lewistown
area is expected to bring a peak of about 50 new households to the City of Lewistown
in 1992. These households would seek out a mix of permanent and temporary housing
units within the city limits. It is estimated that these workers would require
35 permanent units and 15 temporary units in the peak year (1992). An additional ten
temporary units may be required to house weekly (Monday through Thursday) commuters
in the same year. The supply of available vacant permanent units in the City of
Lewistown is projected to be adequate to meet this demand with no change in the cost of
housing experienced by projected baseline residents. During the peak tourist season
in 1992, the supply of temporary housing units would not be exhausted.
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The program-related demand for housing in the City of Lewistown is expected to help the
local housing market without any displacement of local citizens or price increases to
current residents. Therefore, similar to the Proposed Action, Alternative 1 is expected
to have a short-duration, beneficial effect on housing. There would be no long-duration
impacts on housing for the City of Lewistown.

City of Conrad. The construction work on the launch facilities near Conrad is expected
to reach a peak in 1993. It is expected that about 25 new households would reside in
Conrad in that year. It is estimated that these workers would require 15 permanent units
and 10 temporary units in 1993. An additional ten temporary units may be required to
house weekly commuters in the same year. The supply of rental units and the availability
of hotel/motel rooms in Conrad is expected to be sufficient to accommodate this short-
duration increase in demand.

The program-related demand for housing in the City of Conrad is expected to help the
local housing market without displacement of any local citizens or price increases to any
current residents; therefore, similar to the Proposed Action, the short-duration effects
of Alternative 1 on the housing market in Conrad would be beneficial. There would be no
long-duration housing impacts on the City of Conrad.

Alternative 2.

City of Great Falls. Program-related offbase demand for temporary units is expected
to begin in 1990 at about 100 hotel/motel rooms and 40 other temporary facilities before
falling to about 10 hotel/motel rooms from 1999 and thereafter. Since there are about
400 hotel/motel rooms and 100 other temporary facilities available during the peak
season, it is projected that the program-related demands would have a beneficial effect
on temporary housing facilities in the Great Falls urban area.

For Alternative 2, short-duration impacts on temporary housing units are expected and
would be beneficial because of the revenues generated through the use of otherwise
vacant facilities.

The demand for onbase dormitory modules for Alternative 2 is expected to begin
at 40 units in 1991 and rise to an operations-related demand of 630 units by the
year 1997.

The long-duration demand for permanent housing units in the Great Falls area with
Alternative 2 would be 2,450 units. Up to 2,000 of these housing units would be provided
by the Air Force. However, based on local availability and the possibility of private
construction, only 1,910 of these units would be supplied by the Air Force. The additional
540 units would be provided through the use of vacancies (420) and private new construc-
tion (120). The expected supply of and program-related demand for housing units in the
Great Falls area are presented in Table 4.1.3-4. Initial construction-related housing
demand is forecast to increase from 230 units in 1990 to a peak of 400 units in 1992, and
fall to under 10 units in the final construction year (1998). Operations-related housing
demand is forecast to rise from about 160 units in 1991 to the long-duration level of
about 2,450 units beginning in 1997. During the construction phase, it is estimated that
vacancy rates would fall below 2.3 percent beginning in 1990. In 1996, the available
vacancy rate would drop to 1.5 percent and remain at that level during the operations
phase.
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Table 4.1.3-4

Small ICBM Permanent Housing Requirements and
Projected Housing Response for

Great Falls, Montana
(Alternative 2)

1990 1997 2000

Program Demand for Permanent Units
Civilian Households 224 170 32
Military Households 7 2,438 2,413
TOTAL Demand: 231 2,608 2,445

Local Availability
Community Housing Stock 28,732 29,326 29,590
Total VacanciesI 1,416 1,411 1,413
Suitable Vacancies 2  441 421 422
Baseline Vacancy Rate (%) 4.9 4.8 4.8

Private Market Response 0 283 121
MCP or Housing Program Response 0 1,905 1,905
Impact Vacancy Rate (%) 4.1 3.3 3.3

Notes: 1Total vacancies include approximately 500 units that are rented or sold
awaiting occupancy, held for occasional use, and dilapidated or boarded-up

2 units.
Suitable vacancies represent those available vacant housing units that would
be both affordable and large enough to meet the needs of military households.

Short- and long-duration impacts on the permanent housing market would be low because
vacancy rates would decrease only slightly. These impacts would not be significant
because the local housing market would be able to meet the housing demand in every
year. Short- and long-duration, beneficial effects would be generated for landlords and
property owners.

City of Lewistown. At its peak, the construction work on the launch facilities in the
Lewistown area is expected to bring 55 new households to the City of Lewistown in 1992.
It is estimated that these workers would require 40 permanent units and 15 temporary
units in 1992 (the peak year). An additional 15 temporary units may be required to house
weekly commuters in the same year. The supply of available vacant permanent units in
the City of Lewistown is projected to be adequate to meet this demand with no change in
the cost of housing experienced by projected baseline residents. During the peak tourist
season in 1992, the supply of temporary housing units would not be exhausted.

The program-related demand for housing in the City of Lewistown is expected to help the
local housing market without any displacement of local citizens or price increases to
current residents. Therefore, Alternative 2 would have a short-duration, beneficial effect
on housing. There are no long-duration impacts on housing in the City of Lewistown.
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City of Conrad. The construction work on the launch facilities near Conrad is expected
to reach a peak in 1993. It is expected that about 30 new households would reside in
Conrad in that year. It is estimated that these workers would require 20 permanent units
and 10 temporary units in 1993. An additional ten temporary units may be required to
house weekly commuters in the same year. The supply of rental units and the availability
of hotel/motel rooms in Conrad is expected to be sufficient to accommodate this short-
duration increase in demand.

The program-related demand for housing in the City of Conrad is expected to help the
local housing market without displacement of any local citizens or price increases to any
current residents; therefore, the short-duration impact of Alternative 2 on the housing
market in Conrad is expected to be beneficial. There would be no long-duration housing
inmoacts on the City of Conrad.

Alternative 3. Housing requirements for Alternative 3 would be virtually the same as
those presented for the Proposed Action; consequently, LOI and significance determina-
tions would remain the same.

4.1.3.4 Education

Alternative 1.

City of Great Falls. Compared to the Proposed Action, Alternative 1, with the onbase
housing option, would bring 350 fewer students (Table 4.1.3-5) during the operations
phase to the GFPS system since fewer operations personnel would be required. Of the
total projected enrollments, slightly more than half, or approximately 472 students,
would be expected to be elementary students. Loy Elementary School, located just
outside Malmstrom AFB, would be most affected by the program-related enrollments for
the onbase housing option. Although fewer students are projected for this alternative,
the overall elementary enrollment increase of 425 estimated for Loy Elementary School
would seriously overcrowd the school. The increased enrollment represents an additional
18 pupils per classroom, and added to the baseline pupil-to-teacher ratio, would be much
higher than local or state maximum standards. Therefore, the long-duration LOI and
significance evaluation of Alternative 1, with the onbase housing option, would be similar
to the Proposed Action and would remain high and significant. Short-duration impacts
would be negligible. The short- and long-duration impact on private schools would be
negligible.

Fc, r the offbase housing option, approximately 343 of the total projected elementary
students would be expected to attend five elementary schools: Chief Joseph, Lewis and
Clark, Morningside, Mountain View, and Sunnyside. These projected enrollments would
increase the pupil-to-teacher ratios to approximately 29-to-I, which would be higher
than local or state standards. Therefore, the long-duration LOI and significance
evaluation of Alternative 1, with the offbase housing option, would remain high and
significant. The short-duration impacts would be negligible. Both the short- and long-
duration impacts on private schools would be negligible.

City•of Lewistown. Compared to the Proposed Action, Alternative 1 would bring a few
additional students to the Lewistown Public Schools system. However, the short-
duration, negligible impact evaluation of the Proposed Action would remain unchanged
because of the ability of the Lewistown Public Schools to handle increased enrollments.
There would be no long-duration impacts.
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Table 4.1.3-5

Great Falls Public Schools Projected Enrollment for the
Proposed Action, Alternatives 1, 2, and 3,

and Cumulative Impacts
1990-91 Through 2000-01

1990-91 1991-92 1992-93 1993-94 1994-95 1995-96

Proposed Action 123 210 600 786 870 1,058
Alternative 1 122 210 541 643 696 797
Alternative 2 126 218 613 802 874 1,077
Alternative 3 123 210 600 786 870 1,058
Cumulative Impacts 123 210 659 904 987 1,174

1996-97 1997-98 1998-99 1999-2000 2000-01

Proposed Action 1,299 1,256 1,216 1,210 1,210
Alternative 1 942 901 861 858 858
Alternative 2 1,467 1,539 1,538 1,509 1,472
Alternative 3 1,299 1,256 1,216 1,210 1,210
Cumulative Impacts 1,416 1,374 1,333 1,330 1,330

City of Conrad. The inmigration projections to Conrad for the Proposed Action and
Alternative 1 would be the same. Therefore, the short-duration, negligible impact
evaluation of the Proposed Action would remain unchanged. There would be no long-
duration impacts.

Alternative 2.

City of Great Falls. Compared to the Proposed Action, Alternative 2, with the onbase
housing option, would bring approximately 260 more students (Table 4.1.3-5) to the GFPS
system during the operations phase. Slightly more than half of these projected
enrollments would be elementary students and therefore, would increase enrollment at
Loy Elementary School by approximately 72 percent. This increased enrollment
represents an additional 32 pupils per classroom, and added to the baseline pupil-to-
teacher ratio, would be much higher than local or state maximum standards. Therefore,
the long-duration evaluation of LOI and significance for the Proposed Action of high and
significant would be applicable to Alternative 2 with the onbase housing option. Short-
duration impacts would be negligible. The short- and long-duration impact on private
schools would be negligible.

If no military family housing is built onbase, elementary enrollments are projected to be
distributed to schools located west and southwest of Malmstrom AFB. Chief Joseph,
Lewis and Clark, Morningside, Mountain View, and Sunnyside elementary schools would
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be affected. About 580 elementary students out of the 810 projected for the operations
years would be expected to attend these five schools resulting in an average pupil-to-
teacher ratio of over 31-to-1 for the five schools. This compares to a ratio of 30-to-i
for the Proposed Action with the offbase housing option. Therefore, long-duration
impacts would remain high and significant. Short-duration impacts would be negligible.
The short- and long-duration impact on private schools would be negligible.

City of Lewistown. Compared to the Proposed Action, Alternative 2 would bring a few
additional students to the Lewistown Public School system. However, the short-duration,
negligible impact evaluation of the Proposed Action would remain unchanged. There
would be no long-duration impacts.

City of Conrad. Compared to the Proposed Action, Alternative 2 may bring a few
additional students to the Conrad Public Schools system. However, the sLort-duration,
negligible impact evaluation of the Proposed Action would remain unchanged. There
would be no long-duration impacts.

Alternative 3. Education requirements for Alternative 3, for both housing options, are
the same as those presented for the Proposed Action; consequently, the LOIs and
significance determinations would remain the same as those of the Proposed Action.

4.1.3.5 Public Services

Alternative 1. For Alternative 1, there would be a smaller inmigrant population than
that associated with the Proposed Action. This reduction in population would lead to a
relative reduction in demands placed on public services in the ROL. The major effects of
this reduction would be felt by the jurisdictions of Great Falls and Cascade County. For
Alternative 1, with the onbase housing option, Cascade County would need five fewer
additional positions as compared to the Proposed Action, including one less deputy in the
Sheriff's Department. Changes in impacts in the other cities and counties would be
minor. Overall short-duration impacts would remain moderate and not significant.
Long-duration impacts would be low because of increases in calls for service per officer
for the Cascade County Sheriff's Department and the Great Falls Police Department of
up to 6 percent. Impacts would be significant because of the existing overcapacity use of
the county jail and lack of funding for a new facility.

For Alternative 1, with the offbase housing option, there would be a smaller increase in
demands placed on public services in the City of Great Falls than with the Proposed
Action. Calls for service per officer are expected to increase by approximately
6 percent compared to a 9-percent increase with the Proposed Action. Impacts would
remain the same as those for Alternative I with the onbase housing option.

Alternative 2. For Alternative 2, there would be a larger inmigrant population as
compared to the Proposed Action. This increase in population would lead to a relative
increase in demands placed on public services in the ROI, especially in the City of Great
Falls and Cascade County. For Alternative 2, with the onbase housing option, Cascade
County would need three more positions in 1996 as compared to the Proposed Action and
five more positions during the operations phase as compared to the Proposed Action,
including one additional deputy in the Sheriff's Department. Changes in impacts in the
other cities and counties would be minor. Overall short-duration impacts would remain
moderate and not significant. Long-duration impacts would be high because of increases
in calls for service per officer of greater than 10 percent for the Cascade County
Sheriff's Department. Impacts would be significant due to the current lack of capacity in
the county jail and the unavailability of funding for a new facility.
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For Alternative 2, with the offbase housing option, there would be a larger increase in
demands placed on public services in the City of Great Falls than with the Proposed
Action. Calls for service per officer are expected to increase by approximately
12 percent compared to a 9-percent increase with the Proposed Action. Impacts would
remain the same as those for Alternative 2 with the onbase housing option.

Alternative 3. Public service demands for Alternative 3 would be similar to those
presented for the respective housing options for the Proposed Action. Short-duration
impacts would remain moderate and not significant, and long-duration impacts would be
moderate and significant.

4.1.3.6 Public Finance

Alternative 1. Lower employment and population levels for this alternative as compared
to those for the Proposed Action would result in lower service demands and,
subsequently, lower expenditure requirements by the potentially affected local
government units in the study area. The lower employment and population levels would
also effectively result in lower property taxes collected, lower state intergovernmental
transfers, and lower revenues from the other nontax revenue sources. Alternative 1
revenues and expenditures would be approximately one-third less than those estimated
for the Proposed Action. Revenue shortfalls would also decrease by similar levels.
However, the LOI and significance would remain the same for each jurisdiction as those
for the Proposed Action.

Onbase Housing Option. Program-induced revenues for the City of Great Falls are
estimated to increase gradually over the FY 1990 to FY 1996 period with Alternative 1,
reaching approximately $1.1 million by FY 1996 and stabilizing at approximately
$1 million in FY 2000 and thereafter (Table 4.1.3-6). Program-induced expenditure
increases follow a similar pattern, increasing to approximately $1.2 million by FY 1996
and stabilizing at $1.1 million in FY 2000 and thereafter. Shortfalls of only $37,000 are
estimated in FY 1990 and under $100,000 in FY 1992 through FY 2000 and thereafter.
These shortfalls would represent less than 0.5 percent of the city's projected budget over
these years. Capital facility requirements would remain the same as those for the
Proposed Action.

Long-duration fiscal impacts would occur for the City of Great Falls because program-
induced revenue shortfalls would persist throughout most of the years during the buildup
phase and continue over the life of the program. Impacts would be moderate because the
revenue shortfalls would be less than historically experienced by the city. The impact
would not be significant because the cumulative effect of the shortfalls would not reduce
fund balances below historical levels.

Cascade County program-induced revenues are estimated to increase gradually over the
FY 1990 to FY 1996 period, reaching approximately $490,000 in FY 1996 and stabilizing
at approximately $450,000 in FY 2000 and thereafter. Program-induced expenditures are
estimated to increase to approximately $720,000 by FY 1996 and stabilize at $660,000 in
FY 2000 and thereafter. Annual revenue shortfalls ranging from $26,000 in FY 1990
to $230,000 in 1996 are estimated. Long-duration revenue shortfalls are estimated to be
approximately $210,000 in FY 2000 and thereafter. Capital facility requirements would
remain the same for this alternative as those for the Proposed Action. Long-duration
fiscal impacts would occur for the county because program-induced revenue shortfalls
would persist over the buildup phase and continue over the life of the program. The
impacts would be moderate because the revenue shortfalls would be less than historically
experienced. Impacts would be significant because the cumulative effect of the
shortfalls would reduce fund balances below historical levels by FY 1994.
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For Great Falls Elementary School District No. 1, program-induced revenues are
estimated to increase gradually over the FY 1990 to FY 1997 period, reaching
approximately $1.6 million in FY 1997 and stabilizing at $1.5 million in FY 2000
(Table 4.1.3-7). Program-induced expenditures are estimated to peak in FY 1996
at $1.7 million and stabilize at $1.5 million in FY 2000. Because of the lag time between
when state foundation monies and property taxes are received by the district and when
the additional pupils arrive, revenue shortfalls ranging up to $360,000 in FY 1992 are
estimated. During the operations phase, program-induced revenues and expenditures
would be approximately equal. Short-duration impacts would be moderate because the
revenue shortfalls over the buildup phase are less than historically experienced by the
district. The impact would be significant because the cumulative effects of the shortfalls
would reduce fund balances below historical levels by FY 1992. Long-duration impacts
would be negligible.

For the Great Falls High School District No. A, program-induced revenues are estimated
to increase gradually over the FY 1990 to FY 1997 period, reaching approximately
$1 million in FY 1997 and stabilizing at $940,000 in FY 2000. Program-induced expendi-
tures are estimated to peak in FY 1996 at $1 million and stabilize at $910,000
in FY 2000. Revenue shortfalls ranging up to $210,000 in FY 1992 are estimated over the
buildup phase. During the operations phase, program-induced revenues and expenditures
would be approximately equal. Short-duration impacts would be moderate because the
revenue shortfalls would be less than historically experienced. Because these shortfalls
would reduce fund balances below historical levels by FY 1996, the fiscal impacts for the
high school district would be significant. Long-duration impacts would be negligible.

Offbase Housing Option. Program-induced revenues for the City of Great Falls are
estimated to increase gradually over the FY 1990 to FY 1996 period reaching
approximately $1.3 million in FY 1996 and stabilizing at approximately $1.2 million
in FY 2000 and thereafter (Table 4.1.3-6). Program-induced expenditure increases would
fcilow a similar pattern, increasing to approximately $1.3 million by FY 1996 and
stabilizing at $1.2 million in FY 2000 and thereafter. With the offbase housing option,
program-induced revenues and expenditures during the operations phase would be
approximately equal to each other, and long-duration impacts would be negligible.
Moderate and not significant impacts are projected during the buildup phase.

Cascade County's program-induced revenues for the offbase housing option are estimated
to increase graduaily over the FY 1990 to FY 1997 period, reaching approximately
$610,000 in FY 1997 and stabilizing at approximately $580,000 in FY 2000 and
thereafter. Program-induced expenditures are estimated to increase to approximately
$720,000 in FY 1996 and stabilize at $660,000 in FY 2000 and thereafter. Annual
revenue shortfalls ranging from $30,000 to $150,000 are estimated over the FY 1990
to FY 1999 period. Long-duration revenue shortfalls are estimated to be approximately
$80,000 in FY 2000 and thereafter.

Long-duration fiscal impacts would occur for Cascade County because program-induced
revenue shortfalls would persist throughout the buildup phase and continue over the life
of the program. Impacts would be moderate because the revenue shortfalls would be less
than those historically experienced by the county. The impact would be significant
because the cumulative effects of the shortfalls would reduce fund balances below
historical levels by FY 1995.

For Great Falls Elementary School District No. 1, program-induced revenues are
estimated to increase gradually over the FY 1990 to FY 1997 period, from $70,000
in FY 1990 to approximately $1.5 million in FY 1997 and stabilizing at $1.4 million
in FY 2000 and thereafter (Table 4.1.3-7). Program-induced expenditures are estimated
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to peak at $1.6 million in FY 1997 and stabilize at $1.5 million in FY 2000 and
thereafter. Revenue shortfalls of up to $490,000 in FY 1992 are estimated over the
buildup phase. Shortfalls of approximately $130,000 are estimated in FY 2000 and
thereafter. Long-duration, moderate impacts would occur because the program-induced
revenue shortfalls are estimated over the buildup phase and continue over tie life of the
program, but at levels below those historically experienced. Because these shortfalls
would reduce fund balances below historical levels by FY 1993, the fiscal impacts would
be significant. No short-duration impacts were identified.

For Great Falls High School District No. A, program-induced revenues are estimated to
increase gradually over the FY 1990 to FY 1998 period, from $44,000 in FY 1990 to
approximately $920,000 in FY 1997 and stabilizing at $850,000 in FY 2000 and
thereafter. Program-induced expenditures are estimated to peak at $1 million in
FY 1996 and stabilize at $910,000 in FY 2000 and thereafter. Annual revenue shortfalls
of up to $280,000 are estimated over the buildup phase. Shortfalls of approximately
$60,000 are estimated in FY 2000 and thereafter. Long-duration, moderate impacts
would occur because program-induced shortfalls are estimated over the buildup phase and
would continue over the life of the program, but at levels below those historically
experienced. Because these shortfalls would reduce fund balances below historical levels
by FY 1995, the fiscal impacts would be significant. No short-duration impacts were
identified.

Alternative 2. Higher employment and population levels for this alternative, with the
onbase housing option, would result in higher service demands and, subsequently, higher
expenditure requirements. The higher employment and population levels would also result
in higher property taxes collected, higher state intergovernmental transfers, and
higher revenues from other nontax revenue sources. Program-induced revenues and
expenditures would be approximately 20 percent greater than those estimated for the
Proposed Action. However, fiscal impacts would remain the same for each jurisdiction
as those for the Proposed Action.

Onbase Housing Option. Program-induced revenues for the City of Great Falls with this
housing option are estimated to increase gradually over the FY 1990 to FY 1998 period,
reaching approximately $1.9 million by FY 1998 and stabilizing at approximately
$1.8 million in FY 2000 and thereafter (Table 4.1.3-8). Program-induced expenditure
increases would follow a similar pattern, increasing to approximately $2 million by
FY 1998 and stabilizing at $2 million in FY 2000 and thereafter. Shortfalls of under
$100,000 are estimated in FY 1990 and in FY 1992 to FY 1995 and would be about
$150,000 in FY 2000 and thereafter. Capital facility requirements would remain the
same for this alternative as those for the Proposed Action.

Long-duration fiscal impacts would occur for the city because program-induced revenue
shortfalls would persist throughout most of the years during the buildup phase and
continue over the life of the program. Impacts would be moderate because the revenue
shortfalls are less than historically experienced by the city. Long-duration impacts
would not be significant because the size of the shortfalls would not reduce fund balances
below historical levels. No short-duration impacts were identified.

Cascade County program-induced revenues are estimated to increase gradually over
the FY 1990 to FY 1998 period, reaching approximately $810,000 in FY 1998 and
stabilizing at approximately $78G,000 in FY 2000 and thereafter. Program-induced
expenditures are estimated to increase to approximately $1.2 million by FY 1997 and
stabilize at approximately this level in FY 2000 and thereafter. Annual revenue
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shortfalls ranging from $30,000 in FY 1990 to $390,000 in FY 1997 are estimated. Long-
duration revenue shortfalls are estimated to be approximately $370,000 in FY 2000 and
thereafter.

Long-duration fiscal impacts would occur in Cascade County because program-induced
revenue shortfalls would persist throughout the buildup phase and continue over the life
of the program. Impacts would be moderate because the revenue shortfalls are less than
historically experienced by the county. The impact would be significant because the
cumulative effect of the shortfalls would reduce fund balances below historical levels by
FY 1994. No short-duration impacts were identified.

For Great Falls Elementary School District No. 1, program-induced revenues are
estimated to increase gradually over the FY 1990 to FY 1998 period, reaching approx-
imately $2.7 million in FY 1998 and stabilizing at $2.6 million in FY 2000
(Table 4.1.3-9). Program-induced expenditures are estimated to peak in FY 1997
at $2.7 million and stabilize at $2.6 million in FY 2000. Because of the lag time between
when state foundation monies and property taxes are received by the district and when
the additional pupils arrive, revenue shortfalls of up to $430,000 in FY 1992 are
estimated during the buildup phase. Long-duration revenues and expenditures are
estimated to be approximately equal. Short-duration impacts would be moderate because
the revenue shortfa'Is would be less than historically experienced by the district. The
impact would be significant because the cumulative effect of the shortfalls would reduce
fund balances below historical lesels by FY 1992. Long-duration impacts would be
negligible.

For Great Falls High School District No. A, program-induced revenues are estimated to
increase gradually over the FY 1990 to FY 1998 period, reaching approximately
$1.7 million in FY 1998 and stabilizing at $1.6 million in FY 2000. Program-induced
expenditures are estimated to peak in FY 1997 at $1.6 million and stabilize at approxi-
mately these levels in FY 2000. Revenue shortfalls of up to $240,000 in FY 1992 are
estimated over the buildup phase. Revenues and expenditures would be approximately
equal over the operations phase. Short-duration impacts would be moderate because the
revenue shortfalls would be less than historically experienced by the district. The impact
would be significant because the cumulative effect of the shortfalls would reduce fund
balances below historical levels by FY 1996. Long-duration impacts would be negligible.

Offbase Housing Option. Program-induced revenues for the City of Great Falls are
estimated to increase gradually over the FY 1990 to FY 1998 period reaching approxi-
mately $2.1 million in FY 1998 and stabilizing at approximately $2 million in FY 2000
and thereafter (Table 4.1.3-8). Program-induced expenditure increases would follow a
similar pattern, increasing to approximately $2.1 million by FY 1997 and stabilizing at
$2 million in FY 2000 and thereafter. With the offbase housing option, program-induced
revenues and expenditures during the operations phase are approximately equal to each
other, and long-duration impacts would be negligible. Short-duration, moderate, and not
significant impacts are estimated during the buildup phase.

Cascade County program-induced revenues for the offbase housing option are estimated
to increase gradually over FY 1990 to FY 1997, reaching approximately $1 million
in FY 1997 and stabilizing at approximately $980,000 in FY 2000 and thereafter.
Program-induced expenditures are estimated to increase to approximately $1.2 million in
FY 1997 and stabilize at this level in FY 2000 and thereafter. Annual revenue shortfalls
ranging from $27,000 to $210,000 are estimated over the FY 1990 to FY 1999 period.
Long-duration revenue she-tfalls are estimated to be approximately $170,000 in FY 2000
and thereafter.
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Long-duration fiscal impacts would occur for Cascade County because program-induced
revenue shortfalls would persist throughout the buildup phase and continue over the life
of the program. Impacts would be moderate because the revenue shortfalls would be less
than those historically experienced by the county. The impact would be significant
because the cumulative effects of the shortfalls would reduce fund balances below
historical levels by FY 1995. No short-duration impacts were identified.

For Great Falls Elementary School District No. 1, program-induced revenues are
estimated to increase gradually over the FY 1990 to FY 1993 period, reaching approxi-
mately $2.4 million in FY 1998 and stabilizing at this level in FY 2000 and thereafter.
Program-induced expenditures are estimated to reach $2.7 million in FY 1998 and stabi-
lize at $2.6 million by FY 2000 and thereafter. Revenue shortfalls of up to $560,000 in
FY 1992 are estimated over the buildup phase. Shortfalls of approximately $190,000 are
estimated in FY 2000 and thereafter. Long-duration, moderate impacts would occur
because the program-induced revenue shortfalls are estimated over the buildup phase and
would continue over the life of the program, but at levels below those historically
experienced. Because these shortfalls would reduce fund balances below historical levels
by FY 1992, the fiscal impacts would be significant. No short-duration impacts were
identified.

For Great Falls High School District No. A, program-induced revenues are estimated to
increase gradually over the FY 1990 to FY 1998 period, reaching approximately
$1.5 million in FY 1998 and stabilizing at this level in FY 2000 and thereafter. Program-
induced expenditures are estimated to reach $1.6 million in FY 1997 and stabilize at this
level in FY 2000 and thereafter. Annual revenue shortfalls of up to $325,000 are
estimated over the buildup phase. Shortfalls of approximately $90,000 are estimated
in FY 2000 and thereafter. Long-duration, moderate impacts would occur because
program-induced shortfalls are estimated over the buildup phase and would continue over
the life of the program, but at levels below those historically experienced. Because
these shortfalls would reduce fund balances below historical levels by FY 1993, the fiscal
impacts would be significant. No short-duration impacts were identified.

Alternative 3. Public finance impacts for Alternative 3 would be the same as those
presented for the Proposed Action. Consequently, the LOI and significance deter-
minations would remain the same for each jurisdiction.

4.1.4 Cumulative Impacts

4.1.4.1 Economic Base

Simultaneous deployment of the Small ICBM and Peacekeeper in Rail Garrison programs
at Malmstrom AFB would slightly increase the effects of Small ICBM deployment alone.
Cascade County employment and income benefits would be larger. Construction-sector
effects from 1991 through 1993 would be somewhat exacerbated, but short- and long-
duration impacts would remain moderate and not significant. Total regional jobs created
by the Small ICBM and Peacekeeper in Rail Garrison (most of which would be in Cascade
County) would reach 5,040 in 1993, 5,150 in 1996, and 4,725 by the year 2000.

The Peacekeeper in Rail Garrison program is not expected to have any measurable
adverse impacts or beneficial economic effects on Fergus or Pondera counties. Short-
and long-duration cumulative impacts would remain moderaie and not significant.

4.1.4.2 Demographics

Deployment of the Peacekeeper in Rail Garrison program at Malmstrom AFB is expected
to add about 700 people to the military population of the Great Falls urban area. This
additional population is not expected to change the level or significance of the area's
demographic effects (Table 4.1.4-1). Long-duration cumulative impacts would remain
moderate and significant.
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4.1.4.3 Housing

Approximately 160 additional construction workers are expected to inmigrate into the
Great Falls area as a result of the Peacekeeper in Rail Garrison program. This would
increase total worker inmigration from 340, for the Small ICBM alone, to 500 during the
1990 to 1991 period. Because of the short-term nature of their jobs, nearly 40 percent of
these workers would be expected to use temporary (hotel/motel) accommodations while
the remainder would use available permanent housing. The cumulative demand for
temporary housing is not projected to exceed available facilities in Great Falls and would
generate beneficial effects through increased occupancy and ineome.

A total of 190 additional family housing units would be needed for Peacekeeper in Rail
Garrison operations personnel. The private housing market is expected to provide about
ten new units in the Great Falls area as a result of increased demand from inmigrating
Peacekeeper in Rail Garrison-related military personnel. For operations personnel, an
additional 150 units would be provided either onbase or offbase by the Air Force through
MCP or through private-sector programs in the Great Falls area. The remaining 30
personnel would live in existing offbase housing, decreasing the vacancy rate only
nominally. The demand for onbase dormitory modules would increase by 50 because of
the Peacekeeper in Rail Garrison program. The short- and long-duration cumulative
impact on the housing market in the Great Falls area would be moderate due to reduced
vacancy rates. Short- and long-duration, beneficial effects would still occur due to lower
vacancies and higher income. These impacts would be not significant since adequate
housing could be provided by the local housing market.

Table 4.1.4-1

Population Impacts of the Small ICBM
and Peacekeeper in Rail Garrison Programs at

Malmstrom AFB
(1990-2000)

Calendar Year
1990 1991 1992 1993 1994 1995

Proposed Action 770 1,310 3,750 4,910 5,440 6,610
Rail Garrison 0 0 370 740 730 730
Cumulative 770 1,310 4,120 5,650 6,170 7,340

Calendar Year
1996 1997 1998 1999 2000

Proposed Action 8,120 7,850 7,600 7,580 7,580
Rail Garrison 730 740 730 730 730
Cumulative 8,850 8,590 8,330 8,310 8,310
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4.1.4.4 Education

City of Great Falls. Compared to the Proposed Action, the cumulative impacts of the
Small ICBM and Peacekeeper in Rail Garrison programs would increase school enrollment
by 120 students (Section 4.1.3.4, Table 4.1.3-5), 66 of which are estimated to be elemen-
tary school-age children. The LOI and significance evaluation of the Proposed Action
would remain unchanged (long-duration, high, and significant impacts).

City of Lewistown. The Lewistown Public Schools system would not be affected by the
Peacekeeper in Rail Garrison program. Therefore, the LOI and significance assessment
of negligible would remain unchanged.

City of Conrad. The Conrad Public Schools system would not be affected by the
Peacekeeper in Rail Garrison program. Therefore, the LOI and significance assessment
of negligible would remain unchanged.

4.1.4.5 Public Services

The concurrent basing of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB is expected to bring in an additional 700 people to the Great Falls urban
area. This increase in population, above the effects of the Proposed Action, is projected
to create the need for two additional personnel in government employment for both the
City of Great Falls and Cascade County. No measurable effects are expected to be felt
in the other study areas. Short-duration cumulative impacts on public services would
remain the same as those for the Proposed Action, moderate and not significant. Long-
duration impacts would remain moderate and significant.

4.1.4.6 Public Finance

With concurrent deployment of the Small ICBM and Peacekeeper in the Rail Garrison
programs at Malmstrom AFB, revenues and expenditures of the potentially affected
jurisdictions would be slightly higher than those for the Proposed Action. Program-
induced revenues and expenditures of the city, county, and school districts would
increase approximately 9 percent over levels estimated for the Proposed Action.
Because of the limited effect onbase development has on the tax base of the jurisdictions
and the relatively small employment increases associated with the Peacekeeper in Rail
Garrison program relative to the Proposed Action, revenue shortfalls would increase only
slightly. Impacts would remain the same as those for the Proposed Action.

4.1.5 Impacts of the No Action Alternative

With the No Action Alternative, socioeconomic activity associated with maintenance of
the current Minuteman force and other missions would continue indefinitely at
Malmstrom AFB.

Employment and population in north-central Monte ia are projected to increase gradually
through the year 2000 without the Proposed Action or Alternatives 1, 2, and 3. Most of
this growth would be concentrated in Great Falls and Helena, with little growth or even
modest declines expected in the rural counties. Unemployment rates should decrease to
the regional average of 6 percent. The military population (active-duty personnel plus
dependents) of the Great Falls urban area should stay at about 10,500 persons, or
15.2 percent of total community population. Some anticipatory growth, followed by
decline, could occur if individuals and businesses speculate on the likelihood that the
program would be implemented.

The supply of housing units in the Great Falls urban area is expected to increase from
about 30,300 units in 1990 to 31,200 units by the year 2000. The vacancy rate for
available units is expected to decline slightly from 3.5 percent to 3.1 percent during this
period. No increase in housing stock or vacancy rates is projected for either Lewistown
or Conrad.
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The GFPS system enrollments have steadily decreased since 1976-77, from a total of
16,579 students to a 1986-87 enrollment of 12,193. Enrollments are expected to increase
gradually over the next 10 years, to about 13,300 in the year 2000-01. Staffing levels
have followed the enrollment trend, and some school buildings have been closed since the
peak year of enrollments in 1970-71 at around 20,000 students. Under baseline
conditions, it is likely that additional staff would be hired and that one or more empty
schools may be reopened to accommodate the increased enrollment.

The enrollment in the Lewistown Public Schools system peaked in 1977-78 at
2,138 students and has steadily declined to an enrollment of 1,631 students in 1986-87.
The projected enrollment for the Lewistown Public Schools system would remain stable,
if not decrease slightly in the next few years.

The Conrad Public Schools system enrolled around 1,500 students in 1976-77, but
enrollments have decreased since that time to 742 students in 1986-87. The enrollments
at the Conrad Public Schools system are expected to remain stable with the exception of
an increase of approximately 20 to 40 students expected in 1988 as a result of an Air
Force Strategic Training Range detachment locating in Conrad.

The City of Great Falls government is projected to need an additional 17 personnel by
the year 2000, including 4 additional sworn police officers. Cascade County government
is projected to need an additional 14 personnel by the year 2000, including 2 more
deputies in the Sheriff's Department. The Cascade County jail would be further burdened
by the added use resulting from the population growth. Current staffing and facilities
for public services in other jurisdictions under study are projected to be adequate to
meet the needs of the communities in the near future.

Revenues and expenditures of the City of Great Falls are estimated to remain around
current levels through FY 1988 and gradually increase to historical levels by the 1990s.
However, revenues and expenditures of Cascade County are expected to continue to
decline if current trends continue. Improvements in the county's fiscal position is
assumed to be limited to a stabilization of revenues and expenditures at these lower
levels. School district revenue and expenditure levels are assumed to increase slightly as
projected enrollments increase, assuming state foundation program monies remain at
current per pupil rates.

4.1.6 Potential Mitigation Measures

Mitigations are measures that could be undertaken to reduce or eliminate potential
significant program impacts. All, some, or none of the measures identified for socio-
economics may be implemented. For each measure, the agencies that may be involved in
implementation are identified. Potential mitigation measures for socioeconomics include
the following:

Package contracts to afford local firms with limited bonding capacities the
opportunity to bid on contracts. Contract awards to local firms would reduce
population inmigration during the construction phase and enhance local reve-
nues. This approach was used for the Peacekeeper program at F.E. Warren
AFB, Wyoming. As a result, around 40 percent of the prime contracts were
awarded to Wyoming firms and over 50 percent of all subcontractors used
were based in Wyoming (U.S. Army COE and the Federal Highway Admini-
stration).
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* Provide information to the Montana Job Service about availability of jobs (by
type) and the requisite skills needed for them. This information could then be
passed on to local offices throughout the state in an effort to reduce the
number of job seekers inmigrating into the area (U.S. Air Force contractors
and the Montana Job Service).

Extend community in-briefings to all program-related workers and include
information that will assist them in the process of assimilation into the
community. The Air Force and local organizations should work together to
implement this plan before the construction phase starts. This information
should describe the character of the community and its people, cultural
opportunities, human service organizations, health care facilities, and recrea-
tion areas (U.S. Air Force and local organizations).

Coordinate the community orientation program with local government, social,
and religious organizations. This coordination will ensure a comprehensive
program. The Air Force will include community groups in the preparation of
its orientation program at the time that the program is developed prior to the
operations phase (U.S. Air Force and local agencies).

Develop measures to accommodate increased school enrollment associated
with inmigrating program personnel. Measures are presented to accom-
modate program-induced school enrollments as they progress from slight
increases during early construction years to major increases during opera-
tions.

- Establish a working group to (1) better define the extent and timing of the
educational impact problems, (2) research possible alternative solutions to
these problems, and (3) suggest preferred mitigations. This working group
would include superintendents of schools, the state superintendent of public
instruction, and appropriate Air Force and other federal officials and would
be appointed as soon as the program begins (State of Montana school
officials, U.S. Air Force, and other federal agencies).

- Hire additional staff to maintain satisfactory pupil-to-teacher ratios.
Districtwide elementary teacher requirements are projected to be
approximately 25 to 30 additional teachers. This measure would provide
staffing levels similar to levels experienced over the past 10 years (GFPS
system).

- Redefine the elementary school attendance boundaries to better utilize
existing facilities. This mitigation would retain the neighborhood school
concept and would distribute new enrollments more evenly (GFPS system).

- Purchase additional new school buses, as required, to transport students
from Malmstrom AFB to area schools. This measure would be effective in
reducing pressure for new facilities around the Malmstrom AFB area but
would not support the maintenance of the neighborhood school concept
within the GFPS system (GFPS system).

- Convert the currently vacant Paris Gibson Junior High School to an ele-
mentary school. The Paris Gibson Junior High School is currently not
utilized for regular classroom purposes. Conversion to an elementary
school would be effective in reducing pressure for new facilities around the
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Malmstrom AFB area, but would require more busing for elementary enroll-
ments. In relieving the overcrowding of elementary facilities by this
conversion, the existing junior high schools may experience some facility
constraints (GFPS system).

- Convert to a middle school concept where grades 6 through 8 would enroll
in middle schools, thereby removing grade 6 from overcrowded elementary
schools. This would provide the use of over 30 additional classrooms for
grades K through 5, but would require that the existing two operational
junior high schools and one empty junior high absorb the grade 6 enroll-
ments (GFPS system).

- Construct an elementary school in Great Falls as necessary to maintain the
neighborhood school concept. This school would incorporate facilities for a
special education magnet program to serve the base and community at
large. For example, Loy Elementary School serves the Malmstrom AFB
area; with the onbase housing option, it would experience a projected
increase of approximately 600 elementary students during the operations
phase which would more than double current enrollment. The GFPS system
has a tradition of neighborhood elementary schools. This measure would be
effective in maintaining this concept and provide the needed classrooms
and facilities required by program-induced enrollment increases (GFPS
system).

"* Establish a working group to coordinate human service activities among local
agencies. This action would be effective for identifying areas of potential
increased demands, allow for planning, and would not be too costly. The Air
Force would participate in the working group which would be activated as
soon as funding for the Small ICBM program is authorized. Other members of
this working group would include directors of human service agencies and city
and county officials (U.S. Air Force and local human service agencies).

"* Supply detailed construction site maps and schedules to emergency services
agencies who operate in and around the construction areas. Educate local
emergency service agency personnel about the program and potential risk of
accidents. This measure would alleviate problems of access to worksites as
well as reduce response times. The Air Force should initiate this process
before the start of the construction phase (U.S. Air Force).

"* Develop educational programs for pertinent social issues. This action may
help to prevent problems such as child abuse, domestic violence, and
alcoholism. It may also alleviate many of the service demands placed on
local agencies. The local agencies would coordinate in developing these
programs in the early years of the program. This action may require periodic
updates (local service agencies).

"* Summarize and distribute information on available human and social services.
This action would be effective in optimizing available services, but could
place additional demands on local agencies. Currently, Great Falls has a
community resource directory, but knowledge of an access to this directory is
limited. The local agencies would coordinate in compiling these data during
the early years of the program. This action may require periodic updates
(local human and service agencies).
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Promote volunteerism by compiling lists of needs by agencies. This action
would promote effective use of local talent, increase social awareness, assist
in the assimilation process of inmigrants, and build good relations between
the base and the community. However, staff time would be needed to
coordinate this action. The Air Force and local agencies would coordinate in
the promotion of volunteerism on an ongoing basis (U.S. Air Force and local
agencies).

"* Encourage construction contractors to participate in the local United Way
campaign. This action would increase revenue to local human service
agencies and would build goodwill between the community and the base. The
Air Force would cooperate by presenting the campaign fund materials at
meetings such as the preconstruction meetings of construction contractors on
an ongoing basis (U.S. Air Force, contractors, and the local United Way).

"* Expand onbase human and social service programs for military personnel. This
action would reduce many of the service demands on local agencies. The Air
Force would make the required expansions in advance of the operations years
(U.S. Air Force).

"* Expand cooperative agreements with neighboring counties to help alleviate
overcrowding in Cascade County jail. This measure would reduce overcrowd-
ing at the jail as well as circumvent the need for reduced prison sentences
and early releases brought on by the overcrowding. The Cascade County
Sheriff's Department should work out the feasibility of this approach with the
respective agencies in the area (Cascade County).

"* Help promote private construction of a new jail facility. This action would
eliminate overcrowding of the jail; the start-up costs would be financed by a
third party; and the facility would add to the local tax base. Additional staff
would be required to man the new facility. The leasing arrangements would
have to be worked out between the private contractors and the county.
Tentative plans indicate that construction could begin within 12 months;
therefore, any preliminary support to make the project viable needs to be
undertaken as soon as possible (local government agencies).

- Explore P.L. 81-874 Sections 2, 3, and 6 as potential funding sources for
affected schools. Section 2 refers to compensation to the local school
district by the federal government when land is purchased by the federal
government thereby reducing the tax base of the district. Section 3 refers
to payments by the federal government to the school districts to compen-
sate for children residing on, or whose parents are employed on, federal
property. Section 6 schools are built on federal land, but could be admini-
stered by the local public school administration and school board. This
program has limited current funding (GFPS system, Montana Office of
Public Instruction, and U.S. Air Force).

- Explore possible classification of students associated with this program into
Super A or Super B categories rather than Regular A or Regular B
categories as is the present situation. Currently the Regular categories are
when between 3 percent and 20 percent of a school district's enrollment
qualifies for P.L. 874 funding; the Super categories are when more than
20 percent of a school district's membership qualifies for P.L. 874
funding. The A categories refer to when a student's parents live and work
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on federal land. The B categories refer to when a student's parent works on
federal property. Such a reclassification would lead to priority funding as
opposed to residual funding for impact students (GFPS system, DOD,
Department of Education, and U.S. Air Force).

- Pursue funding for new facilities under the School Assistance in Federally
Affected Areas Program (P.L. 81-815). This program has very limited
current funding. Application is made to the Secretary of Education through
the state educational agency (GFPS system, Montana Office of Public
Instruction, and U.S. Air Force).

- Maximize participation in P.L. 81-874 entitlement program by encouraging
parents who live or work on federal facilities to respond to school district
requests for information. This federal program provides aid to local school
districts which have had substantial increases in school enrollments as a
result of new or expanded federal activities. For the Peacekeeper program
at F.E. Warren AFB, Wyoming, Air Force officials assisted Laramie County
School District No. 1 by providing coverage of the P.L. 874 program in the
base newspaper, sending a letter to all Air Force Peacekeeper contractors
and subcontractors outlining the survey procedures and importance of the
P.L. 874 program, and coordinated data requests from the school district as
a result of completed 874 surveys with incomplete or questionable informa-
tion (U.S. Air Force, GFPS system, and Montana Office of Public
Instruction).

"* Identify and implement new revenue sources. This would capture fiscal
benefits associated with program activities (e.g., sales and use taxes). It
would also assist in maintaining the financial position depending on the type
of tax and extent of the tax base. This decision would be made by local
residents and lawmakers and would occur at their discretion (local residents
and local government).

"* Reduce expenditures. This action would assist in maintaining the financial
position of local governments, but would reduce service levels that may be
unacceptable to local residents. Local officials would make this decision, on
an ongoing basis (local government).

4.1.7 Irreversible and Irretrievable Resource Commitments

The proposed program requires the use of substantial quantities of labor, materials, and
other economic resources during both the construction and operations phases. The
expected population inmigration and the local procurement of building materials (such as
cement, sand, and gravel) may alter some resource characteristics in the deployment
area. Although these economic factors, once used by the proposed program, generally
cannot be recovered for other purposes, the extent of their use would be small in
comparison to total resource availability.

4.1.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Regional multicounty socioeconomic consequences of the proposed program on the use of
the environment would be minimal during both the construction and operations years.
Over the expected life of the proposed program, additional economic activity would
enhance productivity in all regions considered.

4-86



4.2 Utilities

Deployment of the Small Intercontinental Ballistic Missile (ICBM) program at Malmstrom
Air Force Base (AFB) would create direct and indirect impacts on utility systems serving
Great Falls and the surrounding area. Direct impacts are the result of program-related
construction and operations activities. Indirect impacts would result from the associated
population changes. Both beneficial effects and adverse impacts are addressed. The
analysis of impacts includes potable water treatment and distribution systems,
wastewater systems, solid waste (including hazardous waste) collection and disposal
facilities, and energy utilities.

4.2.1 Impact Analysis Methodology

The impact analysis methodology for utilities involved three separate procedures:
evaluation of program impacts, determination of levels of impact (LOI), and determina-
tion of the significance of impacts. The methodology also included consideration of a
number of assumptions and assumed mitigations. Local-level impacts were considered in
the cities of Great Falls, Lewistown, and Conrad for potable water treatment and
distribution, wastewater, and solid waste. These locations were selected as communities
anticipated to have a notable population change as a result of the proposed program,
based on the socioeconomic analysis and the experience gained on the installation of the
Minuteman system and subsequent upgrades. For energy utilities, impacts were analyzed
at a regional level including the service areas of those firms providing electricity,
natural gas, and liquid fuels to the deployment area, including the cities previously
mentioned. Collective assessments were made for each resource element.

4.2.1.1 Evaluation of Program Impacts

Potable Water Treatment and Distribution. Direct potable water treatment "mpacts
were derived by evaluating types, rates, durations, and locations of water requirements.
Indirect potable water treatment rates were estimated using population projections
provided by the socioeconomic analysis (Section 4.1.2). Per capita rates were
individually developed for Great Falls, Malmstrom AFB, Lewistown, and Conrad after
reviewing historical demands (Section 4.9.1.1). These rates were then multiplied by the
projected population to obtain an estimate of the potable water treatment capacity
needed. Locations of these demands and proposed growth within the Region of Influence
(ROI) were included in the impact analysis.

Changes in demand were estimated by comparing demands in the ROI with and without
the program. Both direct and indirect demands were included. Demands are expressed in
gallons per minute (gpm) or million gallons per day (MGD), and as a percent increase over
the projected demands without the program. Any new capacity constructed as part of
the proposed program was included in the impact analysis.

Cost changes were calculated by comparing the costs of operations and maintenance
(O&M) both with and without the program. Additional costs resulting from the program
(e.g., new facilities, equipment, or employees) were determined and included in the
impact analysis.

Wastewater. Direct wastewater impacts were derived by evaluating the types, rates,
duration, and location of wastewater requirements. Indirect wastewater treatment flows
were estimated using population projections provided by the socioeconomic analysis
(Section 4.1.2). Per capita wastewater flows were developed from historical data and
estimates of future use. These rates were then multiplied by the projected population to
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obtain an estimate of the wastewater treatment capacity needed. Locations of these
demands and proposed growth within the ROI were included in the impact analysis.

Changes in demand were estimated by comparing demands in the ROI with and without
the program. Both direct and indirect demands were included. Demands are expressed
in gpm or as MGD, and as a percent increase over the projected demands without the
program. Any new capacity constructed as part of the proposed program was included in
the impact analysis.

Cost changes were calculated by comparing the costs of O&M both with and without the
program. Additional costs resulting from the proposed program (e.g., new facilities,
equipment, or employees) were determined and were included in the impact analysis.

Solid Waste. Solid waste impacts were derived by evaluating the types, rates, duration,
and location of wastes generated as a result of the program. Direct solid wastes
generated from construction activities were estimated using an average of 0.6 pounds per
construction worker per day. Indirect solid waste generation rates were estimated using
population projections provided by the socioeconomic analysis (Section 4.1.2). Per capita
waste generation rates were developed from historical data and were multiplied by the
projected population to obtain an estimate of the program-related solid waste generation
rate. Locations of generation, disposal, and proposed growth within the ROI were
determined and were included in the impact analysis.

Changes in the generation rates were estimated by comparing the rates in the ROI with
and without the program. Both direct and indirect generation rates were included.
Rates were expressed in cubic yards (cy), and as a percent increase over the projected
generation rates without the program. Total program-related wastes were evaluated in
relation to the remaining capacity of the landfills. A change in capacity was measured
as a reduction in the functional service life of the facility.

Estimates of the amount of program-related hazardous wastes generated were developed
based on the anticipated operational requirements of the program. Provisions for
handling, storage, and disposal were reviewed to determine the adequacy of each of the
onbase disposal process components.

Energy Utilities. Direct energy utility impacts were derived by evaluating the use of
electricity, natural gas, and liquid fuels in the peak-construction years and during the
operations phase. The inventory of existing and planned facilities, distribution systems,
and contract rates of supply provided information on the ability of the systems to meet
baseline and program-induced demands.

Indirect energy utility impacts were estimated from population projections provided by
the socioeconomic analysis (Section 4.1.2). Per capita and energy utility customer use
rates were multiplied by the projected population or housing units to obtain an estimate
of the new energy demands. A factor of 0.6 kilowatt (kW) per person was used to
estimate increased electricity demand and was based on historical usage data and
consultations with local power companies. The location of facilities and distribution
systems, and the contracted rates of supply within the ROI, were included in the impact
analysis, as well as existing conservation programs.

Changes in energy demands were estimated by comparing demands in the ROI with and
without the program. Both direct and indirect demands were determined and included in
the analysis. Electricity demand is expressed in megawatts (MW), natural gas use is
expressed in thousand cubic feet (Mcf), and liquid fuels use is expressed in gallons. Any
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new capacity, transmission lines, pipelines, or contracts for supply established as part of
the program were incorporated into the analysis. Program-related energy use was
measured as a reduction in reserve margin or proven resources, or as a percent change to
baseline demands. The ability to absorb increases in energy demands and to maintain
dependable supply without power outages or service interruptions was an integral part of
the impact analysis.

4.2.1.2 Determination of Levels of Impact

Impacts on utilities elements are directly related to increased service populations,
population-induced land development, and to specific prograin-related construction and
operations activities. For each of the four elements of the utilities analysis (potable
water treatment and distribution, wastewater, solid waste, and energy utilities), program
impacts were evaluated . either beneficial or adverse. The LOIs were formulated in
terms of program-induced change in projected baseline utilities use for those elements
where impacts were judged to be adverse. For energy utilities, LOIs were also
established for each of the subelements (electricity, natural gas, and liquid fuels). A
composite LOI was assigned to the energy utilities element after the relative merits of
each subelement LOI was evaluated. The LOIs were defined generally for all utilities
elements as the following:

"* Negligible Impact -- Program-related demands would create either a minimal
or no measurable increase in service requirements; no use of excess system
capacity; no changes in operating practices or reliability of service.

"* Low Impact -- Program-related demands would create an increase in service
requirements that consume a portion of system capacity; minor changes to
operating practices; reliability of service would be unaffected.

"* Moderate Impact -- Program-induced demands would create an increase in
service requirements that approach the system capacity; temporary
disruptions of service may occur.

"* High Impact -- Program-induced demands would exceed the capacity of the
existing utility system; disruptions to the community and degraded service
would occur.

4.2.1.3 Determination of Significance

The significance of utilities impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of the impacts. The CEQ regulations provide
ten items that should be considered in evaluating intensity. Of these ten items, the
following are applicable to the utilities resource:

"* Impacts that may be both beneficial and adverse. A significant effect may
exist even if the Federal agency believes that on balance, the effect will be
beneficial.

"* The degree to which the proposed action affects public health and safety.

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial.
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"* The degree to which the pt sible effects on the human environment are highly
uncertain or involve unique or unknown risks.

" Whether the action threatens a violation of Federal, St ,e, ui local law or
requirements imposed for the protection of the environmer .

"* Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts.

In addition to these considerations, which are specifically identified in the CEQ regula-
tions, the following consideration is judged appropriate for the utilities resource:

The degree to which the action may cause a change in the price of a resource
or service, such as water use charges, sewer rates, solid waste collection
rates, and electric cooperative energy charges.

On the basis of these intensity considerations and their contexts, impacts were rated as

either significant or not significant.

4.2.1.4 Assumptions and Assumed Mitigations

Assumptions. As part of the environmental analysis of potential impacts on utilities
systems from the program, several assumptions were made and include the following:

"* Per capita water, wastewater, and solid waste generation rates will remain
constant over the entire construction and operations phases.

"* Current (1986) per capita energy consumption rates will remain constant
during the construction and operations phases. This is a conservative
assumption since national trends are toward a reduction of per capita energy
use.

"* The Montana Power Company (MPC) will continue to supply the electrical
needs for Malmstrom AFB. Installation of a 115-kilovolt (kV) transmissior
line and 30-MW substation onbase will be completed prior to the Small ICBM
program demands.

"* Electrical requirements at the launch facilities, with either pre-engineered
buildings or earth-covered igloos, will be 100 kW per site. Requirements will
be reduced to 55 kW per site if only one Hard Mobile Launcher (HML) per site
is deployed.

"* No natural gas will be used for construction activities at the base or in the
deployment area.

"* Adequate petroleum supply will be available at the regional and national level
through the year 2000.

"* Fuel consumption for passenger vehicles will follow the historical trend in
Montana of 80 percent gasoline and 20 percent diesel fuel.

"* Trucks used to haul ccment, aggregate, concrete, steel, and metal for
construction activities will travel one-way distances of 25 miles, and will
make four trips per day. Truck fuel mileage will be 5 miles per gallon (mpg).
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"0 Construction equip~aent and haul trucks will use diesel fuel, and will operate
260 days per year.

"O Operational fuel requirements are based on the number of trips identified in
Section 1.5.2, Table 1.5.2-2; fuel use of 4 mpg for diesel vehicles and 10
or 15 mpg for gasoline vehicles. Mileage estimates are based on the following
one-way figures between the identified launch facilities and Malmstrom
AFB: Proposed Action - 8,519; Alternative 1 - 8,367; Alternative 2 - 10,649;
and Alternative 3 - 16,209.

Assumed Mitigations. In analyzing utilities impacts, the following a.sumed mitigation
measures were used:

"* Local agencies will plan for and inst'll facility expansions currently required
or for baseline growth conditions;

"* Energy planning will be coordinated with local and/or regional suppliers to
ensure a timely and efficient energy supply;

"* Air Force energy conservation design requirements will be incorporated into
all new Air Force buildings;

"* The upgrading of substations, transformers, and transmission lines in the
deployment area required to meet demands at the launch facilities will be
accomplished as part of the proposed program;

"* The Air Force Spill Prevention and Response Plan will be updated incorporat-
ing procedures and cleanup methods necessary if spills occur at the launch
facilities/HML enclosures or in transport between Malmstrom AFB and the
HML enclosure;

"* The Air Force Hazardous Waste Management Plan will be updated to provide
additional guidance concerning the classification, handling, storage, and
transport of hazardous wastes associated with the Small ICBM program.

4.2.2 Impacts of the Proposed Action

The proposed program would result in no short-duration impacts on potable water,
wastewater, and solid waste systems in Great Falls. Program-related demands would
gradually increase beginning in 1990, with peak demands occurring in 1996
(Table 4.2.2-1), and then continuing through the operations phase at slightly reduced
levels. These long-duration impacts are considered low and not signifirant because new
demands can be met by existing facilities without any additional cost to the consumer or
deterioration in their level of service. Short-duration impacts on potable water,
wastewater, and solid waste systems in Lewistown and Conrad would occur since minor
increases in demand would result from construction workers residing in these cities;
however, they are expected to be negligible. No long-duration impacts are expected in
these cities since demands would occur over 5 years. Short- and long-duration impacts
on energy utilities are expected to be low and not significant. Short-duration impacts
would occur as a result of increased demands for diesel fuel during the construction
phase; these demands would be met from local supplies. Long-duration, adverse impacts
would occur as a result of increased energy demands; these demands would be met from
existing facilities without any increased cost to the consumer or deterioration in the
level of service. Long-duration, beneficial effects on energy utilities would occur as the
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Great Falls Gas Company recovers a portion of its sales. Figure 4.2.2-1 summarizes the

impacts on the utilities resource elements.

4.2.2.1 Potable Water Treatment and Distribution

No short-duration impacts for the Great Falls potable water system were identified;
long-duration impacts would be low and not significant, regardless of the housing option
selected. In Lewistown and Conrad, short-duration impacts would be negligible. No
long-duration impacts were identified.

City of Great Falls.

Onbase Housing Option. The onbase housing option implies housing built on or in the
vicinity of Malmstrom AFB and utility service provided by the base. Program-related
potable water treatment requirements in Great Falls would peak in 1996, with an
additional demand totaling 1.31 MGD. This requirement would increase city water
demands, including onbase demands, from 12.88 MGD to 14.19 MGD or 10 percent.
Maximum daily demands in 1996 would reach approximately 44.4 MGD. Capacity of the
treatment plant is 48 MGD and can provide adequate supplies to meet new demands.
Programmed pump and filter replacements would continue to improve the reliability of
the Wlant.

Program-related demands at Malmstrom AFB would increase from 1.16 MGD in 1990 to
2.27 MGD in 1996 or 96 percent. Demands throughout the operations phase would remain
at 2.27 MGD. The City of Great Falls has the capacity to deliver 3.37 MGD to the base
through the two existing pipelines (8- and 12-inch) at 70 pounds per square inch (psi).
Maximum day use would increase from 2.9 MGD to 5.7 MGD in 1996. Onbase storage
facilities are used to meet maximum daily demands and have 2.8 MGD available to sup-
plement the supply from Great Falls. Yearly demands would reach 780 million
gallons (MG) in 1996, which is approximately 70 percent higher than the current yearly
contract of 460 MG. To accommodate this new demand, the base would have to
renegotiate their contract with the City of Great Falls. Based on the current contract,
potable water requirements would increase payments to the city's water fund from
$191,000 to $324,000.

Since program-related potable water demands gradually increase from 1990 to a peak in
1996 and then continue through the operations phase, no short-duration impacts were
identified on the Great Falls facilities. Long-duration impacts are considered low and
not significant because they would consume a portion of the potable water treatment
capacity; however, reliability of service would be unaffected.

Offbase Housing Option. The offbase housing option implies housing built throughout
the City of Great Falls and connected to utility systems currently servicing the city.
Program-related potable water treatment requirements in Great Falls would peak in 1996
with an additional demand totaling 1.48 MGD. This requirement would increase city
water demands, including onbase demands, from 12.88 MGD to 14.36 MGD or 11.5 per-
cent. Maximum daily demands in 1996 are projected to reach 44.9 MGD. Demands
associated with the offbase housing option are 1.4 percent greater than the onbase
housing option due to higher per capita rates for housing located in the city; however, the
impacts would not change. Capacity of the treatment plant is 48 MGD, which is
adequate for the projected demands. Programmed pump and filter replacements would
continue to improve the reliability of the plant.
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Program-related demands at Malmstrom AFB would increase from 1.16 MGD in 1990 to
1.44 MGD in 1996 or 24.1 percent. The City of Great Falls has the capacity to deliver
3.37 MGD to the base through the two existing pipelines (8- and 12-inch) at 70 psi.
In 1996, maximum day use would increase from 2.9 MGD to 3.27 MGD. Onbase storage
facilities are used to meet maximum day demands and have 2.8 MGD available to
supplement the supply from Great Falls. Yearly demands would reach 480 MG in 1996,
which is approximately 4 percent higher than the current yearly contract of 460 MG. To
accommodate this new demand, the base would have to renegotiate their contract with
the city.

No short-duration impacts were identified for the Great Falls facilities since program-
related potable water demands gradually increase from 1990 to 1996 and then continue
through the operations phase. While these demands are 1.4 percent greater than the
onbase housing option, the long-duration impacts are still considered low and not
significant because they would consume a portion of the potable water treatment
capacity; however, reliability of service would be unaffected.

City of Lewistown. Program-related potable water requirements for the Proposed
Action would amount to an increase of 0.02 MGD or 1.3 percent in 1992 as a result of the
inmigration of construction workers. Average daily use would increase to 1.92 MGD with
maximum daily use increasing from 5.55 MGD to 5.76 MGD in 1992. Lewistown has the
capacity to deliver 6.9 MGD from Big Springs through two pipelines (16- and 20-inch).
This capacity is adequate to meet the increase in average day demands. Short-duration
impacts on the potable water system would be negligible since the minimal increase can
be met without any change in operating practices. No long-duration impacts were
identified because program-related demands occur only over 5 years.

City of Conrad. Program-related potable water requirements for the Proposed Action
would amount to an increase of 0.01 MGD or 2.0 percent in 1993 as a result of the
inmigration of construction workers. Average daily use would increase to 0.57 MGD with
maximum daily use increasing from 1.84 MGD to 1.88 MGD in 1993. Conrad has
treatment capacity of 2.85 MGD and access to 3.4 MGD from Lake Frances through two
12-inch pipelines. This capacity is adequate to meet the increase in average daily
demands. Short-duration impacts on the potable water system would be negligible since
the minimal increase can be met without changing current operating practices. No long-
duration impacts were identified since program-related demands are anticipated for only
5 years.

4.2.2.2 Wastewater

Regardless of the housing option selected, no short-duration impacts were identified on
the Great Falls facilities; long-duration impacts on these facilities would be low and not
significant. In Lewistown and Conrad, short-duration impacts would be negligible and no
long-duration impacts were identified.

City of Great Falls.

Onbase Housing Option. Program-related on and offbase wastewater flows to the City
of Great Falls treatment facility would peak in 1996. Average daily flows would
equal 0.98 MGD or 9.8 percent over the projected baseline of 10.0 MGD. Total
treatment requirements, including onbase flows, would increase to 11.0 MGD or
52 percent of the existing capacity. Maximum daily flows in 1996 are projected to
reach 20.9 MGD. Treatment plant capacity is 21 MGD, which will be adequate to process
flows through the year 2000.
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Wastewater flows at Malmstrom AFB would increase from 0.75 MGD to 1.58 MGD by
1996 and continue at this level during the operations phase. Program-related flows
represent an 111-percent increase over the projected baseline. To collect the increased
onbase flows, additional sewers would have to be constructed to service the new
industrial facilities and additional homes and dormitories. In addition, a new lift station
would have to be installed on the eastern side of the base to pump wastes from the
expanded facilities located there. Capacity of the existing force main and pumping
station that deliver sewage to the city is 2.74 MGD. The pumping station would have to
be upgraded to transmit the projected flows. The current contract with the City of
Great Falls provides for the annual treatment of 300 MG at a cost of $150,000. As of
1996, annual flows would equal 580 MG and, based on the existing contract, revenues
collected by the city would increase to $290,000.

Since program-related wastewater flows gradually increase from 1990 to a peak in 1996
and then continue through the operations phase, no short-duration impacts were
identified. Long-duration impacts are considered low and not significant because they
would consume a portion of the wastewater treatment capacity; however, reliability of
service would be unaffected.

Offbase Housing Option. Program-related on and offbase wastewater flows to the city's
wastewater system would average 1.16 MGD in 1996 (the peak year). Program-related
flows would represent an 11.6-percent increase over the projected baseline of 10 MGD.
Total treatment requirements, including onbase flows, would increase to 11.16 MGD or
53 percent of the existing capacity. Maximum daily flows in 1996 would reach
approximately 21.2 MGD. Treatment plant capacity is 21 MGD, which will be adequate
to process flows through the year 2000.

Wastewater flows at Malmstrom AFB would increase from 0.75 MGD to 0.99 MGD
by 1996. Program-related flows represent a 32-percent increase over the projected
baseline. To collect the increased onbase flows, additional sewers would have to be
constructed to service the new industrial facilities. In addition, a new lift station would
have to be installed on the eastern side of the base to pump wastes from the expanded
facilities located there. Capacity of the existing force main and pumping station that
deliver sewage to the city is 2.74 MGD. These facilities would have adequate capacity to
transmit the projected flows. The current contract with the City of Great Falls provides
for the annual treatment of 300 MG at a cost of $150,000. As of 1996, annual flows
would equal 360 MG, and based on the existing contract, revenues collected by the city
would be $180,000.

No short-duration impacts were identified for the Great Falls facilities since program-
related wastewater flows gradually increase from 1990 to 1996 and then continue through
the operations phase. While these demands are 1-percent greater than the onbase
housing option, the long-duration impacts are still considered low and not significant
because they would consume a portion of the wastewater treatment capacity; however,
reliability of service would be unaffected.

City of Lewistown. In 1992 (peak-construction year), wastewater treatment
requirements for the City of Lewistown would increase by 0.01 MGD to 2.33 MGD as a
result of program-related inmigration. Maximum daily flows would increase to
3.02 MGD. The city currently has the capacity to treat 2.83 MGD and has treated flows
exceeding 5 MGD for short periods of time. This capacity will be adequate to meet the
increase in average daily demands. Short-duration impacts on the wastewater system
would be negligible because program-related flows would not noticeably affect total
daily flows or operating practices. No long-duration impacts were identified since
demand would only last for 5 years.
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City of Conrad. In 1993 (peak-construction year), wastewater treatment requirements
for the City of Conrad would increase by 0.01 MGD to 0.36 MGD as a result of the
inmigration of program-related construction workers. Maximum daily flows would
increase to 0.45 MGD. Conrad has treatment capacity of 0.60 MGD. This capacity will
be adequate to meet the increase in average and maximum daily demands. Short-duration
impacts on the wastewater system would be negligible since program-related flows would
not noticeably affect total daily flows or operating practices. No long-duration impacts
were identified since demands would only last for 5 years.

4.2.2.3 Solid Waste

Regardless of the housing option selected, no short-duration impacts were identified on
facilities serving Great Falls and long-duration impacts are expected to be low and not
significant. In Lewistown and Conrad, short-duration impacts would be negligible, and no
long-duration impacts were identified.

City of Great Falls.

Onbase Housing Option. Solid wastes generated in the Great Falls transportation study
area (Mountain West Research-North, Inc. 1985), including Malmstrom AFB, are disposed
at either the city's landfill or the landfill operated by Greens Disposal. Solid waste
generation from the transportation study area would peak in 1996 at 14,441 cy (28 tons
per day [T/day]) or a 6.1-percent increase over the baseline of 235,400 cy. A total of
111,345 cy of program-related wastes would be generated from 1990 to the year 2000. It
is currently estimated that the Great Falls and Greens Disposal landfill sites have
average lifespans of 15 years. Based on that estimate, program-related solid wastes
would reduce the combined lifespan of these sites by 6 months. Both the city and Greens
Disposal have adequate equipment to handle the slight overall increase in solid waste
generation. Future landfill sites have been programmed by both operators that will
provide capacity for an additional 15 years.

Hazardous wastes generated in the ROI outside Malmstrom AFB would not increase as a
result of the program, regardless of the housing option selected. These wastes would
continue to be shipped directly out-of-state unless Special Resources Management, Inc. is
successful in establishing a transfer station in either Billings or Butte, Montana.

Solid waste generation at Malmstrom AFB would peak in 1996 with an increase of
11,476 cy. This represents a 142-percent increase over the annual baseline generation
rate of 8,080 cy. An estimate of the wastes generated during the construction phase
onbase was included in the analysis as direct program-induced solid wastes. From 1997
onward, annual program-related disposal requirements would decrease slightly to
11,465 cy. Currently, the base contracts with Greens Disposal and a new contract bid
are scheduled for 1989.

Periodic maintenance on the 200 HML vehicles would be a source of hazardous wastes.
These wastes would amount to 219,800 pounds annually and would consist primarily of
battery acid (95,500 Ib), antifreeze (58,900 lb), and lubricating oil and transmission and
hydraulic fluids (65,400 Ib). As the wastes are generated, they would be stored at
approved accumulation locations prior to being turned over to the Defense Reutilization
and Marketing Office (DRMO). The DRMO takes every opportunity to recycle wastes and
to minimize the amount of hazardous waste requiring transport and disposal. Certain
used petroleum products may be recycled by private recycling firms. In the past, the
base disposed antifreeze into the Great Falls sanitary sewer system through an existing
oil-water separator. Future disposal requirements will be met through recycling or
disposal with the DRMO.
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By 1996, hazardous waste generation from existing missions is anticipated to equal about
57,000 pounds per year. Disposal of battery acid and used petroleum products would
increase this amount by 160,900 pounds if all or a portion of the petroleum products
cannot be recycled. The DRMO would make arrangements for the storage and removal
of these wastes. Current facilities, procedures, and contracts for hazardous waste
disposal would be expanded to include hazardous wastes from the Small ICBM program.

No short-duration impacts were identified for waste-handling facilities since program-
related wastes gradually increase from 1990 to a peak in 1996 and then continue through
the operations phase. Because program-related solid and hazardous waste disposal
requirements would be managed with a minimal change in handling and collection, and
since the reduction in the combined lifespans of landfill sites for nonhazardous wastes is
only 6 months out of 15 years, the long-duration impact is considered low and not
significant.

Offbase Housing Option. Solid waste generation for the entire area would peak in 1996
at 20,113 cy (39 T/day) or a 8.5-percent increase over the baseline of 235,400 cy. A total
of 154,116 cy of program-related wastes would be generated from 1990 to the
year 2000. It is currently estimated that the Great Falls and Greens Disposal landfill
sites have average lifespans of 15 years. Based on that estimate, program-related solid
wastes would reduce the combined lifespans of these sites by 8 months.

Both the city and Greens Disposal have adequate equipment to handle the slight overall
increase in solid waste generation. Since new offbase family housing would be
constructed with this option, there may be the need for additional collection routes to
service the new homes. Future landfill sites have been programmed by both operators to
provide capacity for 15 additional years.

Solid waste generation at Malmstrom AFB would peak in 1996 with an increase of
1,741 cy. This represents a 22-percent increase over the annual baseline demand of
8,080 cy. An estimate of the onbase wastes generated during the construction phase was
included in the analysis as direct program-induced solid wastes. From 1997 onward,
annual program-related disposal requirements would continue at 1,741 cy. Currently, the
base contracts with Greens Disposal, and a new contract bid is scheduled for 1989.

Generation of hazardous waste at the base and in the ROI is not anticipated to differ
from the onbase housing option.

Since program-related wastes gradually increase from 1990 to peak in 1996 and then
continue through the operaLions phase, no short-dL..ation impacts were identified on
waste-handling facilities. Since program-related solid and hazardous waste disposal
requirements would be managed with a minimal change in handling and collection, and
because the reduction in the combined lifespans of landfill sites for nonhazardous wastes
is only 8 months out of 15 years, the long-duration impacts are considered low and not
significant.

City of Lewistown. A total of 910 cy of additional solid waste would be generated
from 1991 to 1995. In 1992, with a peak inmigration of 120 construction workers, 312 cy
of waste would be generated; this is a 1.8-percent increase in solid waste disposal over
the baseline of 17,300 cy. The disposal of the 910 cy would result in less than 1 month's
change in service life of the two landfill facilities, operated by Seversons Disposal and
Mister "M" Disposal, which serve the area. The existing collection systems are adequate
to handle the new demands. Short-duration impacts would be negligible because the
minimal increase in waste generation would not noticeably affect the service life of the
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landfills. No long-duration impacts were identified as a result of the wastes generated
from 1991 to 1995.

City of Conrad. A total of 240 cy of additional solid waste would be generated
from 1991 to 1995. In 1993, with a peak inmigration of 70 construction workers, 105 cy
of waste would be generated; this is a 0.4-percent increase in solid waste disposal for
that year. This increase would result in less than I month's change in the service life of
the city-owned landfill. Since the increase in solid waste generation would not have a
noticeable effect on the city's collection and disposal system, short-duration impacts
would be negligible. No long-duration impacts were identified as a result of the waste
generated from 1991 to 1995.

4.2.2.4 Energy Utilities

Regardless of the housing option selected, overall short- and long-duration impacts are
expected to be low and not significant. Short-duration impacts would occur as a result of
increased demands for diesel fuel during the construction phase; these demands would be
met from local supplies. Long-duration, adverse impacts would occur as a result of
increased energy demands; these demands would be met from existing facilities without
any increased cost to the consumer or deterioration in the level of service. Long-
duration, beneficia! effects on energy utilities would occur as Great Falls Gas Company
recovers a portion of its sales.

Electricity. Impacts on electrical systems have been evaluated for the MPC, which
serves most of the ROI, Malmstrom AFB, and for the Fergus, Marias River, and Sun
River rural electric cooperatives.

Montana Power Company.

Onbase Housing Option. The electrical demands associated with the construction and
operations phases in Great Falls, Lewistown, Conrad, Malmstrom AFB, and at selected
launch facilities would affect the projected peak loads and reserve margins of the MPC.
Increases in demand would reach a maximum of 15.3 MW by 1996 and would reduce
the 10.4-percent projected reserve margin to 9.3 percent. The load forecasts of MPC
include surplus power as well as plans to purchase electricity and upgrade some existing
plants. A load increase of 15.3 MW, including 4.1 MW in the deployment area, would not
affect the timing or need for major resource acquisitions and the reduced reserve margin
would not affect the company's obligation to maintain a 9- to 13-percent reserve margin
above peak demand. No short-duration impacts were identified, and long-duration
impacts would be negligible.

Malmstrom AFB increased demands are included in the program-induced demands on
MPC. By 1990, the projected future baseline demand at Malmstrom AFB will be
10.85 MW. A planned 30-MW substation and 115-kV transmission line may be installed
onbase prior to the proposed program replacing the use of the MPC northeast substation.
The existing demand will use 36 percent of the new substation capacity. Following the
construction phase, onbase demand would increase as a result of new support facilities
and housing loads.

Demand would increase at the base by 6.37 MW in 1991. By 1996, when onbase
construction is completed and new facilities are operational, total onbase demand would
be 21.32 MW and would use 71 percent of the new substation capacity.
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Offbase Housing Option. Demand would increase by 14.2 MW, including 4.1 MW in the
deployment area, and would reduce the 10.4-percent reserve margin to 10.3 percent.
The MPC anticipates a small resource surplus through the year 2000. Planned resource
acquisition and use of adequate reserve margins would supplement this surplus. No short-
duration impacts were identified, and long-duration impacts would be negligible.

Total onbase demand at Malmstrom AFB would equal 16.67 MW and would use 56 percent
of the substation capacity.

Rural Electric Cooperatives. Electricity for construction at the launch facilities would
be supplied by power from portable generators. The direct program-induced operational
use of electricity at the launch facilities would be approximately 100 kW per site, which
includes technical and nontechnical loads. This increased load would more than double
the present load at the facilities. The existing transformer capacities are not sufficient
to meet the new load, and would have to be upgraded along with associated system
upgrades (e.g., conduits and wire sizes).

The capacities of the 50 substations serving the launch facilities range between 1 and
2 megavolt-amperes. Some of the substations would be able to handle the increased
loads because of the excess capacity that is a result of overestimated load requirements
for the Minuteman missiles. However, a portion of the substations would have to be
upgraded to serve the increased demands at those launch facilities identified for
proposed program deployment. In addition, the transmission lines at these substations
would have to be upgraded. This would be constructed as part of the proposed program.
Testing would be conducted to determine which substations need upgrading to serve the
increased demands and to ensure that no service interruptions occur to other connected
loads (e.g., private homes) at these substations.

The Proposed Action would increase the peak demands of the rural electric cooperatives
that serve the launch facilities as identified in Table 4.2.2-2. The impact on Fergus
Electric represents an 3.8-MW increase in peak demand or a 16.8-percent increase, and
would require an increase in the company's power requirements. For Marias River
Electric, the increased load of 0.40 MW represents a 1.3-percent increase in the
programmed peak load. For Sun River Electric, the increased load of 1.7 MW represents
a 6.0-percent increase in peak demand. This load represents an increase above the
projected 0.6-percent annual rise in peak load for the cooperative.

Additional power would have to be acquired through the Central Montana Electric Power
Cooperative from Basin Electric Cooperative, the Western Area Power Administration,
or MPC thermogeneration plants. Since this power would be more expensive than the
current supply from hydrofacilities, the cost to each rural cooperative may increase with
the use of this power. The Air Force has already met with the cooperatives and is
assisting them in developing a strategy for meeting the program-related demands to the
satisfaction of both groups.

No short-duration impacts were identified on the rural electric cooperatives, and long-
duration impacts on the Fergus and Sun River systems would be low and not significant
because program-related demands would not approach the capacity of the system and its
interconnections with its suppliers. Long-duration impacts on the Marias River system
would be negligible since the increase is within the range of the programmed annual
increases in peak loads for the cooperative.

Natural Gas and Heating. Impacts on natural gas systems have been evaluated for both
the Great Falls Gas Company and the MPC.
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Table 4.2.2-2

Deployment Area Power Requirements

Proposed Alternatives
Action 1 2 3

Montana Power Company
Baseline Peak Demand-1996 (MW) 1,567 1,567 1,567 1,567
Launch Facilities 41 43 53 88
Program-Related Demand (MW) 4.1 4.3 5.3 4.8
Percent Increase 0.26 0.27 0.34 0.31

Fergus Electric
Baseline Peak Demand-1996 (MW) 22.6 22.6 22.6 22.6
Launch Facilities 38 35 45 63
Program-Related Demand (MW) 3.8 3.5 4.5 3.46
Percent Increase 16.8 15.5 19.9 15.3

Marias River
Baseline Peak Demand-1996 (MW) 31.1 31.1 31.1 31.1
Launch Facilities 4 5 7 8
Program-Related Demand (MW) 0.40 0.50 0.70 0.44
Percent Increase 1.3 1.6 2.3 1.4

Sun River
Baseline Peak Demand (MW) 28.4 28.4 28.4 28.4
Launch Facilities 17 17 20 41
Program-Related Demand (MW) 1.7 1.7 2.0 2.26
Percent Increase 6.0 6.0 7.0 7.9

Great Falls Gas Company. Regardless of the housing option selected, the total natural
gas sales for the Great Falls Gas Company would increase. Differences for the housing
options would occur in relation to increased consumption in the city versus the increased
consumption at Malmstrom AFB.

With the onbase housing option, the 500 new residential customers in the City of Great
Falls would increase sales by 1 percent in 1996 and by 0.5 percent in 1999. Onbase use in
the community center and housing units would increase use by a maximum of 80 percent
in 1996 with the completion of the housing and other facilities.

With the offbase housing option, natural gas consumption in the City of Great Falls would
increase by 4.4 percent in 1996 and by 4 percent in 1999. Onbase use would increase by
7 percent in 1996 with the use of new support facilities.

Regardless of the housing option selected, total sales for Great Falls Gas Company of
278,875 Mcf would represent a maximum increase of 4.7 percent in 1996, and would
decline slightly from 1997 onward. The company has a 30-percent excess capacity
margin, and would easily supply the increased consumption. Presently, the infrastructure
exists for Great Falls Gas Company to supply the increased demands at the base because
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of the recent decline in onbase natural gas use with the installation of the coal-fired
central heat plant. This loss of sales to Malmstrom AFB represented 6 percent of the
company's total sales. No short-duration impacts were identified for the Great Falls Gas
Company since program-related consumption gradually increases from 1990 to a peak in
1996 and then continues through the operations phase. Since the program-related
consumption would recover some of the lost sales from Malmstrom AFB, the long-
duration effect is considered beneficial.

Malmstrom Air Force Base. In 1986, a coal-fired, high-temperature water heat plant
was installed onbase and replaced 50 percent of the natural gas-fired boilers. Onbase
industrial- and commercial-type facilities are heated from the coal-fired central heat
plant, while housing units and some other dispersed facilities continue to use natural
gas. Peak load on the plant is estimated to be 163 million British thermal units per
hour (MBtu/h) by 1990, with a reserve capacity of 95 percent. Regardless of which
housing option is selected, the peak load on the heat plant would increase to 233 MBtu/h
by 1991. This would reduce the reserve capacity to 73 percent, and require additional
capacity to ensure a minimum reserve capacity of 75 percent. By the end of 1995, the
peak load would be 270 MBtu/h. With the addition of a fourth 85-MBtu/h boiler, the
reserve capacity would be 94 percent, well above the assumed minimum reserve capacity
of 75 percent. Additional coal consumption as a result of the new load is estimated to
be 38,000 tons per year.

Montana Power Company. The program-induced increase in natural gas sales for MPC
represents increased sales to Great Falls Gas Company and increased sales in Lewistown
and Conrad. Regardless of the housing option selected, increased sales by MPC would
reach a maximum of 0.8 percent in 1996 and 0.7 percent in the year 2000. The MPC
retains a 25-year reserve of natural gas, which would adequately supply the increased
demands in the ROI. No short-duration impacts were identified, and long-duration
impacts on the MPC would be negligible since the program-related demands would not
noticeably affect their ability to supply natural gas.

Liquid Fuels. The direct program-related use of gasoline and diesel fuel would result
from construction equipment use and support vehicle use during the operations phase.
Indirect fuel requirements would result from personal vehicle use associated with the
inmigrating population. Liquid fuel impacts have been evaluated for the cities of Great
Falls (including Malmstrom AFB), Lewistown, and Conrad. No modifications are
currently programmed to the existing fuel storage tanks located at each launch facility.

Direct fuel use attributable to the Proposed Action would begin in 1990 with the start of
construction at Malmstrom AFB and in the deployment area. It is estimated that
40,000 gallons of diesel fuel would be used for construction equipment and haul trucks at
the base and a similar amount in the deployment area, for a total of 80,000 gallons
during 1990. At the peak of construction, approximately 1 MG per year of diesel fuel
would be used for construction and haul vehicles at the base and in the deployment area.

Operations-related use of gasoline and diesel fuel would be required for the identified
support vehicles. Beginning in 1996, it is estimated that the operations requirements
would total 468,000 gallons of gasoline and about 256,000 gallons of diesel fuel per year.
Operations requirements for gasoline and diesel fuel use would be contracted by the
Defense Fuel Supply Center for delivery to Malmstrom AFB. The contract for gasoline,
which is renewed annually, would have to be increased to meet the new requirements
associated with the Proposed Action. The present (1987) supplier of ground fuels,
Conoco, would have the supply to meet the increased requirements, and delivery to the
base would be by the existing tanker truck system, or through a combination of tanker
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truck and the Yellowstone Pipeline delivery system to the bulk petroleum products
storage yard. An additional 4,500-barrel (189,000-gal) L el storage tank is programmed
for construction as part of the HML maintenance area in fiscal year 1991.

City of Great Falls. Indirect fuel requirements in the Great Falls transportation study
area (including Malmstrom AFB) would peak in 1996 with the inmigration of
8,120 personnel. The Proposed Action, regardless of the housing option selected, would
result in a 10.7-percent increase in tie projected baseline use of gasoline in the area, and
a 9.8-percent increase in baseline diesel fuel use. During the operations phase, program-
induced use associated with the 7,580 inmigrants in Great Falls and at Malmstrom AFB
would result in a 9.9-percent increase in projecited baseline gasoline use and a
9.1-percent increase in baseline diesel fuel use.

City of Lewistown. The inmigrating population associated with construction in the
deployment area would increase gasoline and diesel fuel consumption in the Lewistown
area by 1.7 percent in 1992 (the peak year of inmigration). Local retailers would have
adequate supply to meet the increased use.

City of Conrad. Inmigrating personnel associated with construction in the Conrad area
would increase gasoline and diesel fuel consumption by 2 percent in 1993 (the peak year
of inmigration). Local retailers would have adequate supply to meet the increased use.

Regardless of the housing option selected, program-induced gasoline use in the peak-
construction year represents a 10.6-percent increase in the projectec baseline
consumption in the ROT. During the operations phase, program-induced gasoline use
would increase baseline use in the ROI by 9.0 percent. Both the short- and long-duration
impacts would be negligible because the baseline and program-related gasoline
requirements would be supplied by local and regional refineries and the existin u
distribution network without any changes in operating practices. In adlition, the
increased use represents a small portion of total gasoline use in Montana, and adequate
production facilities and supplies are available to meet the new reqairements.

Regardless of the housing option selected, program-induced diesel fuel use in the peak-
construction year represents e 25.5-percent increase in the projected baseline use in
the ROT. During the operations phase, program-induced diesel fuel use would represent a
13.7-percent increase in the projected baseline use in the ROT. Diesel fuel use during the
construction phase represents a measurable increase in local and regional use of diesel
fuel. The production facilities and distribution network in the ROI would be adequate to
meet the new diesel demands; therefore, the short-duration impact ":ould be low and not
significant. The long-duration impact would ue negligible because the increase in diesel
fuel use during the operations phase represents only a small increase in statewide diesel
fuel use, and would not affect the ability of ocal and regional suppliers to meet diesel
fuel demands.

4.2.3 Impacts of Alternatives

Impacts on utility systems for all three alternatives are rated the same as the Proposed
Action, either negligible or low and not significant. Peak-year impacts on utility systems
in the ROI are identified in Section 4.2.2, Table 4.2.2-1.
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4.2.3.1 Potable Water Treatment and Distribution

Alternative 1. The City of Great Falls potable water treatment system, including
Malmstrom AFB, would experience a peak increase in average daily water use in 1996
of 0.95 MGD with the onbase housing option as compared to 1.31 MGD for the Proposed
Action. Onbase use for Alternative 1 would increase by 0.78 MGD compared to
1.11 MGi) for the Proposed Action. The base's interconnections with the city's water
system would be adequate to meet the forecasted demands; however, the existing
contract would require renegotiation. No short-duration impacts were identified, and
long-duration impacts are considered low and not significant since the total demand
in 1996 of 13.84 MGD is well within the plant capacity of 48 MGD.

With the offbase housing option, average daily use in 1996 would equal 1.08 MGD
compared with 1.48 MGD for the Proposed Action. Onbase use would equal 0.20 MGD.
No short-duration impacts were identified, and long-duration impacts are considered low
and not significant since the total demand in 1996 of 13.96 MGD is well within the plant
capacity of 48 MGD.

Program-related potable water requirements for the City of Lewistown would increase to
a peak of 0.03 MGD or 1.4 percent in 1992. This increase is slightly greater than the
Proposed Action. Short-duration impacts are considered negligible since program-related
demands would be minimal and Lewistown has adequate capacity to meet the increased
demands. No long-duration impacts were identified since program-related demands
would cease by 1995.

Program-related potable water requirements for Alternative 1 in the City of Conrad
would peak in 1992 at 0.01 MGD instead of 1993 and would be slightly greater than the
Proposed Action. Short-duration impacts would remain negligible since program-related
demand are minimal and Conrad has adequate capacity meet the increased demands. No
long-duration impacts were identified since program-related demands would cease by
1995.

Alternative 2. The City of Great Falls potable water treatment system, including
Malmstrom AFB, would experience a peak increase in average daily water use in 1997 of
1.49 MGD with the onbase housing option as compared to 1.31 MGD in 1996 for the
Proposed Action. Onbase use for Alternative 2 would increase by 1.22 MGD as compared
to 1.11 MGD for the Proposed Action. The base's interconnections with the city's water
system would be adequate to meet the forecasted demands; however, the existing
contract would require renegotiation. No short-duration impacts were identified, and
long-duration impacts are considered low and not significant since the total demand is
well within the plant capacity of 48 MGD.

With the offbase housing option, average daily use would peak in 1997 equaling 1.7 MGD
compared to 1.48 MGD in 1996 for the Proposed Action. Onbase use would equal
0.28 MGD. No short-duration impacts were identified, and long-duration impacts are
considered low and not significant since the total demand in 1997 of 14.62 MGD is well
within the plant capacity of 48 MGD.

Program-related potable water requirements for the City of Lewistown would increase to
a peak of 0.04 MGD or 1.9 percent ;n 1994. Short-duration impacts are considered
negligible since program-related demands are minimal and Lewistown has adequate
capacity to meet the increased demands. No long duration impacts were identified since
program-related demands would cease oy 1995.
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Program-related potable water requirements for the City of Conrad would increase to a
peak of 0.01 MGD or 2.3 percent in 1993. Short-duration impacts would remain
negligible since program-related demands would not require chariges to operating
practices and Conrad has adequate capacity to meet the increased demands. No long-
duration impacts were identified since program-related demands would cease by 1995.

Alternative 3. Potable water treatment requirements are the same as those presented
for the Proposed Action; consequently, the LO[ and significance ratings do not change.

4.2.3.2 Wastewater

Alternative 1. With the onbase housing option, wastewater flows to the Great Falls
treatment plant would increase by 0.75 MGD in the peak year (1996). This flow includes
0.62 MGD from program-related flows at Malmstrom AFB. The additional flows
represent a 2.3-percent decrease from the Proposed Action. While program-related
wastewater flows would use a portion of the available capacity of the city's treatment
plant, they would not adversely affect the operation of the plant or require expansion of
any of the systems at the plant. The existing contract between the city and Malmstrom
AFB would have to be renegotiated. No short-duration impac-s were identified, and
long-duration impacts would be low and not significant.

With the offbase housing option, wastewater flows to the Great Falls treatment plant
would increase by 0.84 MGD in the peak year (1996). This flow includes 0.17 MGD from
program-related flows at Malmstrom AFB. Capacity of the city's treatment plant would
be adequate to treat the additional flows. The existing contract between the city and
Malmstrom AFB would have to be renegotiated. No short-duration impacts were
identified, and long-duration impacts would be low and not significant.

Wastewater flows in the City of Lewistown for Alternative 1 would increase by
0.01 MGD to 2.33 MGD in the peak year (1992). This 0.04-percent increase over the
Proposed Action is associated with additional construction activity in the Lewistown
area. The city currently has the capacity to treat 2.83 MGD, which is adequate to meet
the increase in demands. Short-duration impacts on the wastewater system are
considered negligible. No long-duration impacts were identified since program-related
flows would cease by 1995.

Wastewater flows in the City of Conrad for Alternative 1 would increase by 0.01 MGD
to 0.36 MGD in 1992. This is a 1.4-percent increase over the Proposed Action. The city
currently has the capacity to treat 0.6 MGD, which is adequate to meet the increase in
demands. Short-duration impacts on the wastewater system are considered negligible.
No long-duration impacts were identified since program-related flows would cease
by 1995.

Alternative 2. With the onbase housing option, wastewater flows to the Great Falls
treatment plant would increase by 1.17 MGD in the peak year (1997). This flow includes
0.96 MGD from program-related flows at Malmstrom AFB. These flows represent a
1.9-percent increase from the Proposed Action. While program-related wastewater flows
would use a portion of the available capacity of the city's treatment plant, they would
not adversely affect the operation of the plant or require expansion of any of the systems
at the plant. The existing contract between the city and Malmstrom AFB would have to
be renegotiated. No short-duration impacts were identified, and long-duration impacts
would be low and not significant.
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With the offba: housing option, wastewater flows to the Great Falls treatment plant
would increase by 1.17 MGD in the peak year (1996). This flow includes 0.26 MGD from
program-related flows at Malmstrom AFB. While program-related wastewater flows
would use a portion of the available capacity G, the city's treatment plant, they would
not adversely affect the operation of the plant or require expansion of any of the systems
at the plant. The existing contract between the city and Malmstrom AFB would have to
be renegotiated. No short-duration impacts were identified, and long-duration impacts
would be low and not significant.

Wastewater flows in the City of Lewistown for Alternative 2 would increase by
0.02 MGD in 1994, a 0.2-percent increase over the daily flows for the Proposed Action.
Total average daily flows wou d increase to 2.35 MGD. The city currently has the
capacity to treat 2.83 MGD, whfch is adequate to meet the increase in demands. Short-
duration impacts on the wastewater system would be negligible. No long-duration
impacts were identified since program-related flows would cease by 1995.

Wastewater flows in the City of Conrad for Alternative 2 would increase by 0.1 MGD
in 1993, a 0.3-percent increase over the Proposed Action. Total average daily flows
would increase to 0.36 MGD. The city currently has the capacity to treat 0.6 MGD,
which is adequate to meet the increase in demands. Short-duration impacts on the
wastewater system are considered negligible. No long-duration impacts were identified
since program-related flows would cease by 1995.

Alternative 3. Wastewater treatment requirements are the same as those presented for
the Proposed Action; consequently, the LOI and significance ratings do not change.

4.2.3.3 Solid Waste

Alternative 1. With the onbase housing option, solid waste generation in the Great Falls
transportation study area, including Malmstrom AFB, would peak in 1996 at 10,653 cy.
This amount represents a 1.6-percent decrease over the Proposed Action. Onbase solid
waste generation would peak in 1996 with an increase of 8,026 cy. This represents a
decrease of 42 percent from the Proposed Action. A total of 85,440 cy of program-
related wastes would be generated in the Great Falls/Malmstrom AFB area between 1990
and the year 2000. This would reduce the combined lifespan of the two landfills
by 4 months. Generation of hazardous wastes in the ROI is not expected to vary from
the Proposed Action regardless of the housing option selected. The amount of hazardous
waste generated at Malmstrom AFB should not change for this alternative since the
number of HMLs and maintenance activities remain basically the same as the Proposed
Action. No short-duration impacts were identified, and long-duration impacts would be
low and not significant.

With the offbase housing option, solid waste generation in the same area would peak
in 1996 with an increase of 14,610 cy. This represents a 1.1-percent decrease from the
Proposed Action with the offbase housing option. Onbase solid waste generation would
peak in 1996 with an increase of 1,243 cy. Between 1990 and the year 2000, a total
of 166,560 cy of program-related waste would be generated. This amount would reduce
the combined lifespan of the two landfills by 6 months. No short-duration impacts were
identified, and long-duration impacts would be low and not significant.

Alternative 1 would increase solid waste generation by 338 cy or 2 percent in the City of
Lewistown in 1992. A total of 936 cy of program-related solid wastes would be
generated between 1991 and 1995. These amounts are slightly greater than the Proposed
Action; however, the short-duration impact would remain negligible. Capacity of the

4-107



landfills servicing Lewistown would be reduced by less than 1 month as a result of the
disposal of program-related wastes from 1991 to 1995; no long-duration impacts were
identified.

Alternative 1 would have the same impacts as the Proposed Action for the City of
Conrad.

Alternative 2. With the onbase housing option, solid waste generation in the Great Falls
transportation study area, including Malmstrom AFB, would peak in 1997 at 17,361 cy.
This increase is about 2,900 cy greater than the Proposed Action. Onbase solid waste
generation would peak in 1996 with an increase of 13,150 cy. This is a 15-percent
increase over the Proposed Action. A total of 129,027 cy of program-related wastes
would be generated in the Great Falls/Malmstrom AFB area between 1990 and the
year 2000. This would reduce the combined lifespan of the two landfills by 6 months.
With an additional 50 HMLs stationed in the ROI, hazardous waste generation would
increase by 25 percent over the Proposed Action. The base would continue to follow its
guidelines in the Hazardous Waste Management Plan and use its onbase storage facility
prior to shipping the wastes to approved treatment and disposal facilities. No short-
duration impacts were identified, and long-duration impacts would be low and not
significant.

With the offbase housing option, solid waste generation in the same area would peak
in 1997 with an increase of 23,800 cy. This represents a 1.3-percent increase over the
Proposed Action with the offbase housing option. Onbase solid waste generation would
also peak in 1997 with an increase of 2,130 cy. A total of 175,500 cy of program-related
wastes would be generated reducing the combined lifespan of the two landfills
by 9 months. No short-duration impacts were identified, and long-duration impacts
would be low and not significant.

Alternative 2 would increase solid waste generation by 468 cy or 2.7 percent in the City
of Lewistown in 1994. A total of 1,352 cy of additional wastes would be generated
between 1991 and 1995. These amounts are slightly greater than the Proposed Action;
however, the short-durat;on impact would remain negligible. Capacity of the landfills
servicing Lewistown would be reduced by less than 1 month as a result of the disposal of
program-related wastes from 1991 to 1995; no long-duration impacts were identified.

Alternative 2 would increase waste generation by 120 cy or 0.5 percent in the City of
Conrad in 1993. A total of 315 cy of additional waste would be generated in Conrad
between 1991 and 1995. These amounts are 0.1 percent greater than the Proposed
Action; however, the short-duration impact would remain negligible. Capacity of the
landfill servicing Conrad would be reduced by less than 1 month as a result of the
disposal of program-related wastes from 1991 to 1995; no long-duration impacts were
identified.

Alternative 3. Solid waste disposal requirements are the same as those presented for the
Proposed Action; consequently, the LOI and significance ratings do not change.

4.2.3.4 Energy Utilities

Electricity.

Alternative 1. With the onbase housing option, demands on the MPC system would
increase by a maximum of 15.1 MW in 1996. This would reduce the projected reserve
margin of 10.4 percent to 9.3 percent. This change is 1.1 oercent less than the change
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associated with the Proposed Action. If offbase housing is constructed, the demands
would be 13.2 MW. These demands would not affect resource planning, service reliability
and quality, or customer rates. No short-duration impact was identified, and the long-
duration impact would remain negligible.

Alternative 1 would increase the peak demands of the rural cooperatives serving the
launch facilities. Peak demand for Fergus Electric would increase by 3.5 MW or
15.5 percent and would necessitate a change in the amount of power purchased by the
cooperative and may affect the purchased price as well. The long-duration impact would
be low and not significant. For Marias River Electric, peak demand would increase by
1.6 percent, and the long-duration impact would remain negligible. Peak demand for Sun
River Electric would be increased by 6 percent, and would require changes in the amount
of power purchased by the cooperative and may increase the purchased price as well.
This increase is the same as that for the Proposed Action; therefore, the long-duration
impact would remain low and not significant. No short-duration impacts were identified
for the rural electric cooperatives.

Alternative 2. With the onbase housing option, demands would increase on the MPC
system by a maximum of 16.7 MW in 1997. This would reduce the projected 10.3-percent
reserve margin to 9.2 percent. This change is 1.1 percent greater than the change
associated with the Proposed Action. If offbase housing is constructed, demands would
decrease to 16.1 MW. Resource planning would provide the necessary requirements to
meet the demands. The reduction in the company's obligated reserve margin should not
affect service reliability or quality. No short-duration impacts were identified, and the
long-duration impact would remain negligible.

Alternative 2 would increase Fergus Electric's projected peak load of 22.6 MW by 4.5 MW
or 19.9 percent, as compared to a 16.8-percent increase with the Proposed Action. The
cooperative has planned resource requirements based on a 1-percent average annual
compound growth rate in peak demand. The program-induced increase would create the
need for additional peak-load capacity, and would necessitate changes to the cooper-
atives purchased power requirements from Central Montana Electric. The purchase price
may also be affected by the increased demand, but demands would not approach the
capacity of the system and its interconnections with its suppliers. Therefore, the long-
duration impact would be low and not significant.

Alternative 2 would increase Marias River Electric's projected peak demand of 31.1 MW
by 0.7 MW or 2.3 percent, a 1-percent increase above the Proposed Action. There would
be no change to the long-duration, negligible impact rating. Alternative 2 would increase
Sun River Electric's projected peak demand of 28.4 MW by 2.0 MW or 7 percent, which is
1-percent greater than the Proposed Action. The company's projected resource
requirements would have to be altered to account for the program-induced load. This
would create change- in the quantity of power that they would purchase from Central
Montana Electric, and may affect the price that Sun River pays for the power. The long-
duration impact would be low and not significant. No short-(Curation impacts were
identified on the rural electric cooperatives.

Alternative 3. With the onbase housing option, demands on the MPC system would
increase by a maximum of 16.0 MW in 1996. This alternative would reduce the MPC
projected reserve margin of 10.4 percent to 9.3 percent, which is slightly less than that
associated with the Proposed Action. If offbase housing is constructed, demands would
increase by 14.9 MW. No short-duration impacts were identified and the long-duration
impacts would remain negligible regardless of the housing option. Alternative 3 would
create increases on the peak demands of the rural cooperatives supplying the launch
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facilities. With the use of 200 launch facilities, loads at each facility with one HML are
estimated to be 50 kW per HML and 5 kW for the crew quarters, for a total of 55 kW per
launch facility.

Fergus Electric's peak demand would be increased by 3.46 MW or 15.3 percent as a result
of this alternative. This change is 1.5 percent less than the change associated with the
Proposed Action. The increase in peak demand would necessitate changes to the
cooperative's power requirements and purchases, and may affect the price paid by the
cooperative, but demands would not approach the capacity of the system and its
interconnections with its suppliers. The long-duration impact would be low and not
significant. Marias River Electric's peak demand would increase by 0.44 MW or
1.4 percent as a result of Alternative 3, a 0.1-percent increase above the change
associated with the Proposed Action. This would not affect the cooperative's power
requirements and purchases, as they project an annual increase in peak demand of
2.6 percent. The long-duration impact would remain negligible. Sun River's peak demand
would increase by 2.26 MW or 7.9 percent with this alternative, 1.9 percent above the
change associated with the Proposed Action. This would necessitate changes to the
cooperative's power purchases, and may affect the price paid for the power; therefore,
the long-duration impact would be low and not significant. No short-duration impacts
were identified for the rural electric cooperatives.

Natural Gas and Heating.

Alternative 1. Regardless of the housing option selected, total sales for the Great Falls
Gas Company would increase by a maximum of 3.6 percent in 1996 and 3 percent in the
year 2000. These increases are 1.1 percent less than those associated with the Proposed
Action and would result in a negligible impact. Alternative 1 would increase sales to
MPC by a maximum of 0.6 percent in 1996 and by 0.5 percent in the year 2000. These
increases are 0.2 percent less than those associated with the Proposed Action. No short-
duration impacts were identified, and the long-duration impact would be negligible.
Long-duration impacts would also be beneficial since program-related consumption would
recover some of the lost sales at Malmstrom AFB.

Alternative 1 would increase the peak load on the Malmstrom AFB central heat plant
to 233 MBtu/h by 1991. By 1995, the peak load would be 270 MBtu/h. With the addition
of a fourth 85-MBtu/h boiler, the reserve capacity would be 94 percent, well above the
required reserve capacity of 75 percent.

Alternative 2. Regardless of the housing option selected, total sales for Great Falls
Gas Company would increase by a maximum of 5.3 percent in 1996 and by 4.4 percent in
the year 2000. These increases are similar to those for the Proposed Action, and would
help the company to recover a majority of the lost sales to Malmstrom AFB. This long-
duration effect is considered to be beneficial. Alternative 2 would increase sales to MPC
by a maximum of 0.8 percent in 1996 and in the year 2000. These increases are similar
to those associated with the Proposed Action and would not change the negligible long-
duration impact rating. No short-duration impacts were identified.

Alternative 2 would increase the peak load on the Malmstrom AFB central heat plant
to 233 MBtu/h in 1991 and to 270 MBtu/h by 1995. With the addition of a fourth
85-MBtu/h boiler, reserve capacity would be 94 percent in 1995, well above the required
75-pereent reserve capacity.

Alternative 3. Natural gas requirements for Alternative 3 are the same as those
presented for the Proposed Action; consequently, the LOI -nd significance determina-
tions would remain the same as the Proposed Action.
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Liquid Fuels.

Alternative 1. The program-induced gasoline use in the peak year (1996) would
represent a 8.0-percent increase in the projected baseline use in the ROI. During the
operations phase, program-induced gasoline use would increase the projected use in the
ROI by 7.5 percent. These increases are about 2.6 percent less than the Proposed
Action. The baseline and program-induced gasoline requirements would be supplied by
local and regional refineries and the existing distribution network. The short- and long-
duration impacts are considered negligible since there are adequate production facilities
and supplies available in the ROI to meet the new gasoline use.

Program-induced diesel fuel use for Alternative 1 in the peak-construction year (1992)
represents a 21.3-percent increase in the projected baseline use in the ROI. During the
operations phase, program-induced diesel fuel use represents a 11.2-percent increase in
the projected baseline use in the ROI. Diesel fuel use during the construction phase for
this alternative would be 4.2 percent less than the Proposed Action; however, it
represents a measurable increase in local and regional use of diesel fuel. The production
facilities and distribution network in the ROI would be adequate to meet the new diesel
fuel demands; therefore, the short-duration impact would be low and not significant. The
long-duration impact is considered negligible because the increase in diesel fuel use
during the operations phase is 2.5 percent less than the Proposed Action; however, it
would not affect the ability of local and regional suppliers to meet the diesel fuel
demands.

Alternative 2. The program-induced gasoline use in the peak year (1997) would
represent a 12.6-percent increase in the projected baseline use in the ROL. During the
operations phase, program-induced gasoline use would increase the projected use in the
ROI by 12.9 percent. These increases are about 2 percent greater than the Proposed
Action; however, the baseline and program-induced gasoline requirements would continue
to be supplied by local and regional refineries and the existing distribution network. The
short- and long-duration impacts are considered negligible since there are adequate
production facilities and supplies available in the ROI to meet the new gasoline use.

Program-induced diesel fuel use for Alternative 2 in the peak-construction year (1993)
would represent a 27.6-percent increase in the projected baseline use in the ROL. During
the operations phase, program-induced diesel fuel use would represent a 16.8-percent
increase in the projected baseline use in the ROL. Diesel fuel use during the construction
phase for this alternative is 2.1 percent greater than the Proposed Action and represents
a measurable increase in local and regional use of diesel fuel. The production facilities
and distribution network in the ROI would be able to meet the new diesel demands;
therefore, the short-duration impact would be low and not significant. The increase in
diesel fuel use during the operations phase is 3 percent greater than the Proposed Action;
however, it would not affect the ability of local and regional suppliers to meet the diesel
fuel demands. Therefore, the long-duration impact is considered negligible.

Alternative 3. The program-induced gasoline use in the peak year (1996) would
represent an 11.7-percent increase in the projected baseline use in the ROT. During the
operations phase, program-induced gasoline use would increase the projected use in the
ROT by 11.1 percent. These increases are 1.1 percent greater than the Proposed Action
due to increased use during the operations phase. The baseline and program-induced
gasoline requirements would continue to be supplied by local and regional refineries and
the existing distribution network. There are adequate production facilities and supplies
available in the ROI to meet the new gasoline use; therefore, the short- and long-
duration impacts are considered negligible.
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Program-induced diesel fuel use for Alternative 3 in the peak-construction year (1991)
would represent a 25.5-percent increase in the projected baseline use in the ROI. During
the operations phase, program-induced diesel fuel use would represent an 18.7-percent
increase in the projected baseline use in the ROI. Diesel fuel use during the construction
phase is similar to the Proposed Action and represents a measurable increase in local and
regional use of diesel fuel. The production facilities and distribution network in the ROI
would be able to meet the new diesel demands; therefore, the short-duration impact
would be low and not significant. The increase in diesel fuel use during the operations
phase is slightly higher than the Proposed Action; however, the increase would not affect
the ability of local and regional suppliers to meet the diesel demands. Therefore, the
long-duration impact is considered negligible.

4.2.4 Cumulative Impacts

The concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison
programs would add additional personnel at Malmstrom AFB and require new construc-
tion amounting to approximately 285,000 square feet. These additions would commence
in 1991 and be completed by 1993. The effects of this program in conjunction with the
Proposed Action on the utilities resources of the City of Great Falls and Malmstrom AFB
are discussed in the following sections.

4.2.4.1 Potable Water Treatment and Distribution

Impacts on the City of Great Falls potable water treatment system would peak in 1996 as
water use increases by 1.43 MGD or 11.1 percent. Of the increase, 1.21 MGD would be
attributable to demands at Malmstrom AFB. Demands associated with Peacekeeper in
Rail Garrison basing would increase average daily demands by 1.0 percent over the
Proposed Action. Total average daily use for the entire system would reach 14.3 MGD.

No short-duration impacts were identified, and long-duration impacts would be low and
not significant since the program-related increase would use only a portion of the
available capacity of the Great Falls treatment facility. In addition, the base's
interconnections with the city's water system can supply 3.37 MGD, which would be
adequate to meet average daily demands. The base's contract with the city allows for
the annual use of 460 MG. During the operations phase, annual use would increase to
870 MG requiring renegotiation of the existing contract.

The potable water systems of Lewistown and Conrad would not be affected as a result of
the Peacekeeper in Rail Garrison program.

4.2.4.2 Wastewater

Wastewater flows to the Great Falls treatment plant would increase by 1.07 MGD to a
peak of 11.08 MGD by 1996. The additional flows represent a 0.9-percent increase over
the Proposed Action. Wastewater flows at Malmstrom AFB would increase by 0.91 MGD
in 1996 and continue at this level during the operations phase. Capacity of the existing
pump station and force main that deliver sewage to the city is 2.74 MGD and the
treatment plant capacity equals 21 MGD. These facilities have adequate capacity to
transmit and process the projected flows. The current contract with the City of Great
Falls provides for the annual treatment of 300 MG at a cost of $150,000. As of 1996,
annual flows would equal 605 MG, and costs, based on the existing contract, would
increase to $302,500.
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No short-duration impacts were identified, and long-duration impacts would be low and
not significant since program-related wastewater flows would use only a portion of the
available capacity of the city's treatment plant and would not adversely affect the
operation of the plant or require expansion of any of the systems at the plant. The
existing contract between the city and Malmstrom AFB would have to be renegotiated.

The wastewater systems of Lewistown and Conrad would not be affected as a result of
the Peacekeeper in Rail Garrison program.

4.2.4.3 Solid Waste

The cumulative effects on solid waste generation in Great Falls, the surrounding area,
and at Malmstrom AFB would peak in 1996 with an additional 15,784 cy. This increase
is 0.6 percent greater than the Proposed Action. Program-related onbase waste
generation would peak in 1996, and 12,428 cy of additional wastes would be generated.
This is a 8.3-percent increase over the Proposed Action. Total program-related solid
wastes generated in the Great Falls/Malmstrom AFB area between 1990 and the
year 2000 would be 122,319 cy. This would reduce the remaining service life of the two
landfills by 5.5 months.

Generation of hazardous wastes in the ROI is not expected to vary from the Proposed
Action. However, the amount of hazardous waste generated at Malmstrom AFB with the
Peacekeeper in Rail Garrison program may be greater. No short-duration impacts were
identified for solid waste-handling facilities. Because program-related solid and
hazardous waste disposal requirements would be managed with a minimum change in
handling and collection, and since the reduction in the combined lifespans of the landfill
sites is only 5.5 months out of 15 years, the long-duration impact is considered low and
not significant.

Solid waste generation at Lewistown and Conrad would not be affected by the
Peacekeeper in Rail Garrison program.

4.2.4.4 Energy Utilities

Electricity. The Small ICBM and Peacekeeper programs would cumulatively increase
demand on MPC by a maximum of 16.4 MW in 1996. This would reduce the projected
10.4-percent reserve margin by 1.1 percent. This change is similar to the Proposed
Action, and no short-duration impact was identified. Long-duration impacts would
remain negligible.

The cumulative effects of the Small ICBM and Peacekeeper in Rail Garrison programs
would increase the projected peak load of Fergus Electric by 16.8 percent, the same as
that for the Proposed Action. This increase would necessitate changes in the amount of
power purchased by the cooperative and may have the effect of increasing the price paid
for power by the cooperative. The long-duration impact would be low and not
significant. The cumulative effects of the two programs on the peak demand for Marias
River would be similar to that of the Proposed Action. Because the 1.3-percent increase
would not create the need for additional power purchases, the long-duration impact
would be negligible. For Sun River Electric, the cumulative effects of the two programs
would increase peak demand by 6 percent, the same as that for the Proposed Action.
Because this would necessitate changes in the amount of power purchased by the
cooperative, and may also affect the price paid for power by Sun River, the long-duration
impact would be low and not significant. No short-duration impacts wera identified for
any of the four suppliers of electrical power.
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Natural Gas. The cumulative effects would result in an increase in sales for the Great
Falls Gas Company of a maximum 5.1 percent in 1996, and 4 percent in the year 2000,
similar to the Proposed Action. This would help to recover a majority of the reduced
sales to Malmstrom AFB as a result of the installation of the onbase central heat plant.
No short-duration impacts were identified; the long-duration effect on the Great Falls
Gas Company would be beneficial. The increase in total sales of 300,725 Mcf for MPC
would be slightly greater than the Proposed Action and would amount to a maximum of
0.8 percent in 1996 and in the year 2000. No short-duration impacts were identified, and
long-duration impacts would remain negligible. The cumulative effects on the heating
load at Malmstrom AFB would amount to a peak load of 239 MBtu/h by 1991, reducing
the reserve capacity to 71 percent. By the end of 1995, peak load would be 275 MBtu/h.
These increases in peak load are slightly higher than the Proposed Action. With the
installation of an additional 85-MBtu/h boiler in 1991, there would be sufficient reserve
capacity to meet any peak loading requirements.

Liquid Fuels. The cumulative effects of the Small ICBM and Peacekeeper in Rail
Garrison programs would result in a 11.5-percent increase over projected baseline
gasoline use in the ROI in the peak year (1996). During the operations phase, program-
induced gasoline use would increase the projected use in the ROI by 10.9 percent. The
baseline and program-induced gasoline requirements would be supplied by local and
regional refineries and the existing distribution network. There are adequate production
facilities and supplies available in the ROT to meet the new gasoline use; therefore, the
short- and long-duration impacts would be negligible.

Cumulative effects of the Small ICBM and Peacekeeper in Rail Garrison programs during
the construction phase would represent a 25.5-percent increase in the projected baseline
diesel fuel use in the ROT. During the operations phase, program-induced diesel fuel use
would represent a 14.4-percent increase in the projected baseline use in the ROT. The
impact on diesel fuel use during the construction phase is the same as the Proposed
Action and represents a measurable increase in local and regional use of diesel fuel. The
production facilities and distribution network in the ROI would be able to meet the new
diesel fuel demands; therefore, the short-duration impact would be low and not
significant. The increase in diesel fuel use during the operations phase is slightly higher
than the Proposed Action, but it would not affect the ability of local and regional
suppliers to meet the diesel fuel demands. Therefore, the long-duration impact would be
negligible.

4.2.5 Impacts of the No Action Alternative

With the No Action Alternative, activities associated with maintenance of the current
Minuteman program would continue indefinitely at Malmstrom AFB.

4.2.6 Potential Mitigation Measures

No mitigation measures are recommended for utilities beyond those assumed in

Section 4.2.1.4.

4.2.7 Irreversible and Irretrievable Resource Commitments

Direct program energy requirements for the construction and operations phases represent
the only irreversible and irretrievable resource commitment of energy resources required
for the program.
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4.2.8 Relationship Between the Local Short-Term Use of Man's Environment and
the Maintenance and Enhancement of Long-Term Productivity

The quantities of energy required for proposed program construction and operations
phases are small in a local and regional context. The use of these resources now would
not materially affect their availability for future use. The proposed program would not
affect future energy development.
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4.3 Transportation

The deployment of the proposed Small Intercontinental Ballistic Missile (ICBM) program
at Malmstrom Air Force Base (AFB) has the potential to increase congestion and delay on
transportation systems. As a result, the impact analysis process for transportation
included consideration of roads, public transportation, railroads, and commercial
airports. Emphasis is placed on impacts affecting the road/highway system.

4.3.1 Impact Analysis Methodology

The impact analysis methodology for transportation involved three separate procedures:
evaluation of program impacts, determination of levels of impact (LOI), and
determination of the significance of impacts. The methodology also included
consideration of a number of assumptions and assumed mitigations. Impacts were
evaluated at the site and local levels and a collective assessment was made for each
resource element. For roads, local-level impacts were evaluated for principal arterial
streets in Great Falls, Lewistown, and Conrad, and on primary, secondary, and county
roads in the deployment area. Site-level impacts on roads were evaluated for potential
construction sites along the transporter/erector (T/E) route network. For public
transportation, local-level impacts were evaluated for the City of Great Falls. For
railroads and airports, impacts were evaluated at the local level for Great Falls,
Lewistown, and Conrad.

4.3.1.1 Evaluation of Program Impacts

Roads. The analysis of the effects of the proposed program on roads is centered on the
potential impacts of direct and indirect worker commuting. Proposed program impacts
on roads were examined in terms of peak-hour commuting levels of service (LOS) (Sec-
tion 3.3.2.2, Table 3.3.2-1). The analysis involved an estimation of the number of
workers and inmigrants that would use specific lengths of roads/highways, conversion of
these program-induced commuters to peak-hour traffic volumes, and estimation of the
resultant with-program LOS.

Program manpower estimates and their classes of activity (construction, assembly and
checkout [A&CO], operations, etc.) were obtained from the proposed program
description. Both direct and indirect transportation impacts were addressed in this
study. Direct transportation impacts were derived from program-induced traffic such as
commuting by construction and operations personnel, construction traffic, and Hard
Mobile Launcher (HML) maintenance movements. Indirect transportation impacts were
induced by traffic generated by worker dependents, service and utilities operations, and
indirect employment.

Program-related travel patterns were evaluated on the basis of proposed program work
locations, work schedules, and vehicle occupancies. A detailed phasing schedule for
launch facility modifications and road improvements will be developed as part of Lhe
siting process. For purposes of this environmental analysis, a general phasing schedule
was assumed. Road and launch facility construction closest to the base would be
accomplished first and then gradually move farther from the base. The most direct
routes from population centers to the worksites were then determined, and the cor-
responding program-induced traffic was assigned to the road/highway system.
Commuters were converted to trips through application of ridership factors. For this
analysis, all workers were assumed to commute by passenger car, with a ridership of
1.1 passengers per vehicle for up to 10 miles, 1.35 passengers per vehicle for distances
between 10 and 15 miles, and 1.55 passengers per vehicle for longer distances. These
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factors are derived from information in the National Cooperative Highway Research
Program Report 187, Quick Response Urban Travel Estimation Techniques and
Transferable Parameters User's Guide (Transportation Research Board 1978) and are
found to be reasonable values for these distance ranges.

Travel patterns by inmigrants within population centers, particularly within Great Falls,
were estimated for the program years by using the procedures for traffic assignment
described in the Transportation Research Board report. The number of additional
inmigrant vehicle trips was combined with baseline traffic projections to determine
impacts on the urban road system. Traffic assignments were made only on principal
arterials within the urban limits. These principal arterials were identified by the
federal-aid urban system. The resulting then-year LOS was subsequently calculated and
compared to the without-program conditions. The LOS for arterial streets was
determined using the procedures in the Highway Capacity Manual (Transportation
Research Board 1985). These procedures provided the basis for evaluating the degree of
congestion on roads in terms of the increase in number of vehicles (including heavy
commercial vehicles) and evaluating the effects of increased queue and delays and
reduction in safety levels.

Public Transportation. The analysis of the effects of the proposed program on public
transportation was centered on the ability of the public transit system to service the
demands of the program-induced population. Program-related public transit demand was
estimated based on the projected population and housing demands identified by the
socioeconomics analysis. These were then added to future without-program conditions,
and the resulting total transit demand was compared to the future or planned baseline
capacity of the public-transit system.

Railroads. The analysis of the effects of the proposed program on railroads was centered
on the potential change in rail-transport demand brought about by specific program
requirements, particularly the movement of heavy construction and operations equipment
and materials. Program-related rail demands were obtained from the proposed program
description and were added to future without-program conditions. The resulting
transport system total demand was then compared to the future or planned baseline
capacity of the rail-transport system.

Airports. The analysis of the effects of the proposed program on airports was centered
on the potential change in air-transport demand and its effect on airport facilities.
Program-related air passenger traffic and freight demands were added to future without-
program conditions. The resulting total air-transport demands were then compared to
the future or planned baseline capacity of the air-transport system.

4.3.1.2 Determination of Levels of Impact

The effect of program-induced traffic on the quality of transportation service would
have different levels of intensity. The measure of quality, or LOI, would vary in relation
to the ratio of the rate of flow to the capacity of the transportation facility. The LOIs
are defined in the following sections for each of the transportation elements.

Roads. For roads, the change in the intensity of the quality of service is measured by
changes in the traffic LOS. The LOI assignments are related to the changes in motorist
safety and satisfaction associated with changes in the LOS rating or with appreciable
increases in volume at degraded service levels. For example, a change from LOS A to B
results in comparatively little inconvenience, delay, or hazard. By contrast, a change
from LOS E to F results in breakdown conditions: the level of annoyance is high, delays
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are severe, and the potential for collisions is sharply increased. An appreciable impact
may be produced even without a change in LOS rating if the roadway section is already
at a degraded LOS rating (LOS D, E, or F) and additional traffic will result in annoyance,
slowing, and increased hazard. An increase in the amount of heavy vehicles in the traffic
stream could also change the LOS rating. Impacts are considered negligible if the
volume of traffic attributable to the proposed program is not appreciable (i.e., is less
than what would occur in 2 yr of normal growth), regardless of the occurrence of a
calculated change in LOS. The operational conditions along freeways and multilane
roads, two-lane highways, and urban arterial streets under each LOS letter score are
described in Section 3.3.2.2, Table 3.3.2-1.

The measurement of the changes in quality of service at arterial sections is also
expressed in terms of changes in the arterial LOS. The same LOI assignments using LOS
changes were applied for measuring effects of increased queue lengths, deklys, and
service operations on arterial streets.

The LOIs reflecting these considerations are characterized as follows:

"* Negligible Impact -- No change would occur in LOS for categories A, B, or C,
even with the addition of appreciable volumes of traffic. Although traffic
volumes may increase, the motorist would perceive no essential difference in
traffic operations.

"* Low Impact -- The LOS would decline from A to B or B to C, or appreciable
volume is added at LOS D. The motorist might perceive a slight charge in
traffic operations.

"* Moderate Impact -- The LOS would decline from A to C, C to D, or D to E, or
appreciable volume is added at LOS E. The motorist would perceive a notice-
able decrease in the quality of service of traffic operations.

"* High Impact -- The LOS would decline from A to D, A to E, A to F, B to D,
B to E, B to F, C to E, C to F, D to F, or E to F, or appreciable volume is
added at LOS F. The motorist would perceive a decided decrease in service
quality of traffic operations, or existing LOS F conditions would be extended
in duration and/or worsened.

Public Transportation. For local passenger bus transit, the quality of service is measured
by scheduling, passenger comfort, and ease of travel. For taxis, the quality of service is
measured by response time, travel time, and size of fleet. Comfort is largely determined
by the degree of crowding in the bus, or the number of passengers who are forced to
stand rather than sit. At some stage, capacity can be exceeded and additional Ldses or
taxis should be placed in service. Additional buses could offer a higher level of passen;ger
comfort, but along with additional taxis, might have a slight adverse effect on overall
traffic flow. The LOIs for public transportation are as follows:

Negligible Impact -- Change in public-transit demand that would cause an
increase in the number of passengers but would require no bus schedule
modifications or no increase in taxi response time or travel time.

Low Impact -- Change in public-transit demand that would require
modifications to bus schedules but all passengers would be seated, or that
would cause an increase in taxi response and travel times. No additional
buses or taxis would be required.
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Moderate Impact -- Change in public-transit demand that would require bus
schedule changes with standees at peak hours, - that would cause increases
in taxi response and travel times. Additional taxis may be addei.d to the fleet.

High Impact -- Change in public-transit demand where buses would be at full
capacity, or increases in taxi response time would be *Uyond reasonable
customer acceptable levels. Additional buses and taxis would be required.

Railroads. For railroads, the LOIs were measured by changes in the various aspects of
rail operations, such as frequency of service, number and capacity of trains, holding
facilities and railyards, and system of operations. The LOIs for railroads are the
following:

"* Negligible Impact -- Change in rail-transport demand that would result in no
change in curruet schedules or no increase in regular services, such as freight
handling, are needed.

"* Low Impact -- Change in rail-transport demand that would require schedule
changes with no additional manpower needed to handle additional freight. No
additional physical facilities would be required.

"* Moderate Impact -- Change in rail-transport demand that would require
additional manpower and modifications to schedules and system of operations
to handle addtional freight. No additional physical facilities would be
required.

"* High Impact -- Change in rail-transport demand that would require additional
manpower and the use of all present capacity of holding facilities, railyards,
and other physical facilities to handle additional freight. Enlargement or
relocating of facilities would be necessary.

Airports. For airports, the LOIs were measured by changes in air operations, safety, and
landside facilities such as terminal building and aircraft and vehicular parking facilities.
The LOIs for airports are the following:

"* Negligible Impact -- Change in air-transport demand that would require no
increases in airport operations or terminal facilities.

"* Low Impact -- Change in air-transport demand that would require changes in
schedules but no additional manpower or terminal facilities would be required
to handle additional passengers and freight.

"* Moderate Impact -- Change in air-transport demand that would require
additional manpower and m difications to schedules and systems of
operations with no additional terminal facilities required.

"* High Impact -- Change in air-transport demand that would approach airport
capacity, requiring changes in projected baseline operations procedures and
expansion of terminal facilities at the present airport site.
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4.3.1.3 Determination of Significance

The significance of transportation impacts was evaluated in accordance with Council on
Environmental Quality (CQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of the impacts. The CEQ regulations provide
ten items that should be considered in evaluating intensity. Of these ten items, the
following are applicable to the transportation resource:

"* Impacts that may be both beneficial and adverse. A significant effect may
exist even if the Federal agency believes that on balance the effect will be
beneficial.

"* The degree to which the proposed action affects public health or safety.

In addition to these considerations, which are specifically identified in the CEQ
regulations, the following consideration is judged appropriate for the transportation
resource:

The degree to which the LOS would be reduced below minimum desirable
design standards requiring facility improvements with related capital
expenditures.

On the basis of these considerations, the following criteria were developed for evaluating
the significance of impacts on each transportation resource element.

Roads. An impact was considered significant if the LOS is affected at or reduced to
LOS D or lower for more than 1 hour per day because of program-related traffic. The
1-hour criterion reflects a daily duration of impact beyond the usually accepted standard
for road design and analysis. The LOS criterion also reflects motorists' exposure to
conditions below minimum desirable design standards. An impact was also considered
significant if substantial queuing and delays would occur, particularly when motorists are
unable to overtake or pass slow-moving vehicles such as the HML transporter convoy.
Both factors imply associated impacts on safety, and potential demands for facility
improvements with related capital expenditures.

Public TranRportation. An impact was considered significant if it could result in an
increase in the number of passengers over a continuous extended period of time which
would require additional vehicles or modifications in schedule and service.

Railroads. An impact was considered significant if it could result in increased railroad
traffic for a continuous extended period of time which would require modification to
facilities or could begin to affect train traffic beyond the program area.

Airports. An impact was considered significant if it could result in increased operations
over a continuous extended period ot time which would require modifications to the
system of operations and terminal facilities.

4.3.1.4 Assumptions and Assumed Mitigations

Assumptions. During the construction phase, most of the traffic will center around the
major cities of Great Falls, Lewistown, and Conrad, and the corresponding construction
sites at the base and in the deployment area. This will include the movement of
construction equipment, deliveriel of materials and supplies, and commuting by
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construction workers, their dependents, and other inmigrants. Based on the construction
scenario described in Chapter 1.0, Program Overview, a general phasing schedule was
developed to better assign traffic on the roads/highways. Depending on the areas where
construction is likely to occur, workers were assumed to commute from the nearest
population centers of Great Falls, Lewistown, or Conrad. Construction workers at the
base were expected to reside in Great Falls. The assignment of construction workers and
the movement of construction equipment, materials, and supplies were then developed
based on this construction program. Of the total number of construction workers, an
average of 70 percent is expected to be filled by local hires, about 10 percent by weekly
commuters from elsewhere in Montana, and about 20 percent by relocating workers
either from outside or within the state. Aggregate sources within 30 miles of each
construction site were identified and the shortest routes between the two were selected
for analysis.

In addition to construction of program facilities, portions of the public road system
currently used and designated as Minuteman T/E routes connecting Malmstrom AFB to
the launch facilities will be improved. Some launch facility access roads will be widened
and the turning radius of the intersection will be increased to accommodate the HML.
Road and bridge construction will cause some temporary disturbances along the public
right-of-way such as the storage of construction equipment and material stockpiles. A
formal process involving the Federal Highway Administration (FHWA), state and local
transportation agencies, Military Traffic Management Command (MTMC), and the Air
Force will determine specific road improvements, location, and resources. In the
interim, estimates were made regarding anticipated changes required to accommodate
the Small ICBM program on existing T/E routes. Proposed improvements may include
upgrading of two-lane paved and gravel roads, widening of intersections and some cattle
guards, the replacement or extension of drainage culverts, and the reconstruction of
bridges evaluated as incapable of accommodating the HML. Existing road and bridge
upgrades were assumed to occur on roads leading to the launch facilities which are to be
constructed during the year.

\ssembly and installation of the missile and the reentry vehicle onto the HML will occur
at Malmstrom AFB. The operational HML will then be moved to the launch facility
under constant surveillance that will include security and safety escort forces providing
traffic and public interface control. The A&CO of the HML enclosure at the launch
facility will be supported from the base. Materials and personnel will be shuttled to and
from the launch facility with commercially available transport vehicles.

During normal operations, each HML will remain stationary and will not move except for
maintenance at Malmstrom AFB, which is anticipated to occur once per year per HML.
Vehicle types and trip frequencies expected to occur during the operations phase are
shown in Section 1.3.2, Table 1.3.2-1.

Operations personnel were assumed to reside at Malmstrom AFB or in the Great Falls
area. All Site Activation Task Force and A&CO personnel were assumed to reside in the
Great Falls area. Traffic commuting to the base was then assigned to principal arterial
streets based on the projected distribution of housing as determined by the land use and
housing analyses.

Assumed Mitigations. Normal construction procedures and practices will be exercised.
Interruptions to daily traffic at road and bridge construction sites will be minimized
through the use of detours or alternating direction of traffic by leaving a single lane
open. Alternate routes will be used where available. In some instances, temporary
detour roads with temporary bridges will be built near the bridge construction sites.
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Increased maintenance work on deployment area roads may be required during the
operations phase to support the proposed program. The local agencies presently
maintaining the roads will continue to be responsible. The Air Force, however, will pay
the local agencies concerned for any extraordinary maintenance work on the roads to
accommodate program operations requirements.

4.3.2 Impacts of the Proposed Action

Overall long-duration impacts on roads would range from low to high depending on the
housing option selected (Figure 4.3.2-1). These impacts would be significant for both
housing options. Long-duration impacts would also be beneficial as the result of road and
bridge improvements. Short-duration impacts would be high and significant for both
housing options. All short- and long-duration impacts on public transportation, railroads,
and airports would be negligible.

4.3.2.1 Roads

Overall short-duration impacts on roads would be high for both housing options due to
increased congestion and delays including the further aggravation of service along roads
already providing degraded service levels. Impacts would be significant because of the
reduction in LOS below minimum desirable standards. Long-duration impacts on roads in
Great Falls for the offbase housing option would remain high because of increased
congestion and delays generated by operations personnel commuting to the base. Impacts
would be significant because the reduction in LOS would continue over an extended
period of time. Long-duration impacts on roads in Great Falls for the onbase housing
option would be negligible because only a few operations personnel would commute to the
base during the peak traffic hours. On deployment area roads, long-duration impacts
would be low and significant. Impacts would be low because traffic volumes on
deployment area roads are low and the LOS would not be reduced below minimum
desirable standards during the peak traffic hours. However, impacts are considered
significant because of the queuing and delays that would occur along the main roads
leading to the base due to the HML transporter convoy. Overall long-duration impacts on
roads would be low for the onbase housing option because of impacts on deployment area
roads and high for the offbase housing option because of impacts on urban roads in Great
Falls. In both cases, impacts would be significant. Long-duration impacts would have
beneficial effects as a result of road and bridge improvements. Both short- and long-
duration impacts on roads in Lewistown and Conrad would be negligible.

Employment opportunities generated by construction and operations activities would
result in a sizable influx of people into the area and a corresponding increase in traffic.
This traffic increase would be most pronounced in Great Falls because of the additional
program-related population. Adverse impacts would occur when increases in traffic
cause delays and inconvenience to motorists or where road improvements are needed to
accommodate the anticipated traffic.

For the Proposed Action, onbase construction would start in 1990 with 785 workers
making an estimated 715 passenger-car equivalent trips to the base during the peak
hour. Technical and personnel support facility construction would continue until 1993.
Total direct construction employment is estimated to generate additional passenger-car
equivalent trips of 480, 800, and 680 in 1991 through 1993, respectively. Onbase
construction activities are expected to be completed by 1994. In addition, operations
personnel residing onbase are expected to generate about 10 passenger-car equivalent
trips starting in 1991, increasing to 265 trips in 1996 and thereafter.
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Deployment area construction would begin in 1990 with 215 workers making an estimated
160 passenger-car equivalent trips to the site during the peak hour. Construction
activity would increase in intensity during 1991 through 1993, with an average of 330
workers making 245 trips during the peak hour, diminishing to 150 workers making 110
trips in 1994. All deployment area construction activities area expected to be completed
by the fall of 1995. Construction activities would peak in 1993 with the modification of
30 launch facilities. Table 4.3.2-1 shows peak-hour trip estimates of construction and
operations personnel by year.

Additional heavy vehicles would be needed to facilitate construction activities and to
transport construction materials and aggregate. The estimated daily movements of
heavy construction vehicles such as haul trucks and construction equipment are shown in
Table 4.3.2-2. The additional heavy vehicle traffic that is expected to occur during the
peak hour is based on an 8-hour day. The heavy vehicles were allocated in proportion to
the estimated workforce likely to commute from each of the three major communities of
Great Falls, Lewistown, and Conrad, where increases in population would likely occur.

Maintenance and security vehicles required during the operations phase include crew
replacement, security, refueling, safety, and service utility vehicles. The frequency of
trips generated by these vehicles, including HML movements to the base for
maintenance, are given in Section 1.3.2, Table 1.3.2-1.

City of Great Falls.

Onbase Housing_Qption. With the construction of military family housing onbase, short-
duration impacts on roads would be high because additional traffic would produce adverse
effects on the 15th Street bridge, River Drive (U.S. 87 Bypass), and 10th Avenue South
(portions of which are already at a degraded LOS). Impacts would be significant because
of the reduction in LOS below minimum desirable standards. Long-duration impacts
would be negligible because additional traffic by operations personnel residing offbase,
who are expected to commute via 10th Avenue South, could use alternate routes such as
ist Avenue North and Central Avenue.

Those construction workers and operations personnel residing offbase would most likely
reside in the southern (south of 10th Avenue South) and northern (Black Eagle area)
sectors of the city, with some also expected to reside in the east-central part of the city
near the base. They are expected to commute to the base via 10th Avenue South, 2nd
Avenue North, 15th Street, and U.S. 87 Bypass (River Drive and 57th Street). Three
access points to the base were considered: the commercial gate through 10th Avenue
North, the main gate through 2nd Avenue North, and the south gate along U.S. 87/89
where most construction workers are expected to commute to the worksites. Conse-
quently, the largest change in LOS related to base construction would occur along 10th
Avenue South and U.S. 87 Bypass.

An estimated 785 construction workers are expected to reside in Great Falls in 1990,
generating 715 passenger-car equivalent trips per day. In addition, 25 heavy construction
vehicles would travel to the base during the peak hour. This could affect the section of
10th Avenue South between 2nd Street and 13th Street, which is estimated to change
from LOS E to F; the section between 13th Street and 26th Street, which is expected to
further degrade at LOS F; and the sections between 26th Street and 38th Str'eet, and 38th
Street and 57th Street, which could drop from LOS C to E and B to C. The LOS along
15th Street from the Black Eagle area to River Drive is expected to drop from LOS C to
D with accompanying congestion occurring on the bridge. River Drive between 15th
Street and 10th Avenue North, and 2nd Avenue North between 38th Street and 57th
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Table 4.3.2-2

Heavy Construction Traffic for the Small ICBM Program
Proposed Action and Alternatives

1990 1991 1992 1993 1994 1995

Proposed Action
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --
Construction Equipment 175 141 112 104 48 --

per Day

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment 197 246 273 214 108 19

per Day

Alternative 1
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --

Construction Equipment 175 141 112 104 48 --
per Day

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment 104 154 211 168 78 16

per Day

Alternative 2
Malmstrom AFB

Haul Trucks 32 72 24 32 32 --

Construction Equipment 176 152 128 121 55 --
per Day

Deployment Area
Haul Trucks 192 208 152 160 104 16
Construction Equipment 147 234 307 285 171 44
per Day

Alternative 3
Malmstrom AFB

Haul Trucks 32 72 24 24 24 --

Construction Equipment 175 141 112 104 48 --
per Day

Deployment Area
Haul Trucks 184 208 152 152 96 16
Construction Equipment 197 246 273 214 108 19

per Day
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Street, could also drop from LOS A to B. Slight increases in queue lengths and delays
could occur at the entrance to the main gate even if most of the construction workers
use the south gate along U.S. 87/89. Service levels along this section of U.S. 87/89 are
expected to change from LOS B to C. These changes in LOS would result in high
impacts. These conditions would continue over the construction phase and would
represent a short-duration, significant impact.

During the operations phase, the 290 personnel residing offbase would generate
265 passenger-car equivalent trips to the base during the peak hour. Most of these
personnel are expected to reside in the area south of 10th Avenue South and therefore
would commute to the base via this street. However, by the year 2000, sections of 10th
Avenue South are projected to be at LOS E and F even without the program. The
additional peak-hour, program-generated traffic that is expected to use this route could
commute to the base via alternate routes such as 1st Avenue North and Central Avenue
without causing an adverse impact on the urban traffic conditions. Traffic flow within
the base would increase, but, as part of the proposed program, onbase roads would be
improved. Long-duration impacts in Great Falls, for the Proposed Action with onbase
housing, would therefore be negligible. Long-duration changes in LOS during the
operations phase along selected urban road segments in Great Falls are shown in
Figure 4.3.2-2 and Table 4.3.2-3.

Offbase Housing Option. This housing option assumes that military family housing
would be dispersed throughout the Great Falls area. Most of the construction and
operations personnel would reside in Great Falls. This would generate a greater traffic
impact than the onbase housing option, resulting in both short- and long-duration, high
traffic impacts in Great Falls because of further degradation of service along the 15th
Street bridge, River Drive (U.S. 87 Bypass), and 10th Avenue South. Short- and long-
duration impacts would be significant because of the reduction in LOS below minimum
desirable standards continuing over an extended period of time.

Until 1992, program impacts would be the same as the onbase housing option, but
thereafter, greater population increases are expected to occur within Great Falls as a
result of more operations personnel residing offbase. An additional 1,450 passenger-car
equivalent trips to the base would be induced within Great Falls during the peak hour in
1992, increasing to 2,155 in 1996, and leveling at 1,855 in the year 2000. During the
construction phase, these would result in changes in service operations from LOS C to F
along 15th Street from Smelter Avenue (Black Eagle area) to River Drive, from LOS A
to C along River Drive from 15th Street to 10th Avenue North, from LOS A to C and
B to D along 2nd Avenue North from 38th Street to the main gate, and from LOS B to E
along 57th Street from 2nd Avenue North to 10th Avenue South. Appreciable increases
in queue length and delay at the base main gate would occur even if most of the
construction workers use the south gate along U.S. 87/89. These conditions would persist
to the year 2000, including the further degradation of service to LOS F along 57th Street
between 10th Avenue South and 2nd Avenue North, and along 10th Avenue South, which
is already at LOS F. Figure 4.3.2-2 and Table 4.3.2-3 show long-duration changes in LOS
along selected urban road segments in Great Falls. This would result in both short- and
long-duration, high, and significant impacts for this housing option.

City of Lewistown. The City of Lewistown is expected to be affected by deployment
area construction activities which would start in 1991 under the assumed scenario with
an estimated 30 workers making some 25 passenger-car equivalent trips to the worksites
during the peak hour. This is estimated to increase to 110 trips during the peak hour
in 1992, decreasing to 100 in 1993, 80 in 1994, and 10 in 1995. Consequently, only a
slight increase in traffic is expected to occur along sections of Main Street (part of
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U.S. 87) with no change in service levels. This represents both a short- and long-
duration, negligible impact on roads in Lewistown.

City of Conrad. The City of Conrad is expected to be primarily affected by deployment
area construction activities which would start in 1991 under the assumed scenario with
an estimated 30 workers making 25 passenger-car equivalent trips to the worksites during
the peak hour. This is estimated to increase to 40 peak-hour trips in 1992 and 70 in 1993,
decreasing to 40 in 1994 and 10 in 1995. This would result in a slight increase in peak-
hour flow along Main Street (part of Business Route 15) but with no change in service
level. This represents a short- and long-duration, negligible impact on roads in Conrad.

Deployment Area Roads. Short-duration impacts along the T/E route network would be
low and not significant because projected traffic volumes would be low and the LOS
would not be reduced below minimum desirable standards. Long-duration impacts would
be low because traffic volumes are low and would be significant because of the queuing
and delays that would occur during the movement of the HML transporter convoy to and
from the base. Long-duration impacts would also be beneficial as a result of road and
bridge improvements.

During the construction phase, changes in service operation levels on rural roads would
be principally affected by movement of construction workers, materials, and equipment,
and the interference to traffic flow caused by road and bridge improvements along T/E
routes. Total additional trips generated by the program in 1990 were estimated at
160 during the peak hour, an average of 245 in 1991 through 1993, 110 in 1994, and 15
in 1995. Traffic impacts on rural roads were evaluated based on an allocation of
construction workers commuting from the three major communities of Great Falls,
Lewistown, and Conrad, which are likely to receive a majority of the program-induced
population.

In addition, movement of construction equipment and haul trucks would increase traffic
along the TIE route network. Heavy construction traffic estimates for the Proposed
Action and alternatives are provided in Table 4.3.2-2. Total daily program estimates
were distributed to the three general areas of construction activity (around Great Falls,
Lewistown, and Conrad) according to the estimated workforce in each general area.

Substantial changes in service operation levels would occur mainly on the main highways
where commuting to the different construction sites could occur simultaneously during
the peak hour. Consequently, the LOS is expected to change only on sections of U.S. 87
and U.S. 89 around Great Falls and Lewistown. U.S. 89, west of Vaughn, is projected to
change from LOS B to C; U.S. 87/89, east of Great Falls to Belt, would drop from LOS B
to C; and the section of U.S. 87 from Belt to Lewistown would drop from LOS A to B.
Therefore, short-duration impacts on rural roads during the construction phase would be
low and not significant.

Information obtained from continuous traffic recorders within the region shows only
normal seasonal fluctuations and no distinct or marked increase in traffic flow from
vehicles used during the harvest season. Grain is usually hauled to storage bins in the
locality and shipped to the market when the rates are good. Therefore, it is anticipated
that program-related traffic would result in minimal adverse impacts on the movement
of agricultural products in the region.

The Proposed Action requires that the existing T/E routes be able to accommodate the
specifications of the HML, including adequate surface condition and width. In order to
support the Small ICBM traffic operations, a number of road and bridge improvements
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have been identified as part of the Proposed Action. For purposes of this analysis, it was
assumed that some intersections would have to be widened, some culverts may have to be
replaced, and 124 bridges would need to be improved. Eight of these bridges are located
along Interstate 15, 83 are along federal-aid primary highways, 20 are along federal-aid
secondary highways, 12 are along local roads, and 1 is on a city street in Great Falls.

Construction activities to upgrade the T/E routes, including certain bridges, would have
short-duration, low, and not significant impacts but would have long-duration, beneficial
effects. Only a short-duration delay around road and bridge improvement sites would
occur, but long-duration, beneficial impacts would result from the upgrading of these
facilities.

During the operations phase, program-related traffic to the deployment area would
include occasional HML movements to the base and crew replacement, security,
refueling, service utility, safety, and patrol vehicles. The sections of the T/E route
network that would most probably be affected by operations vehicles would be the main
roads leading to the base, particularly Interstate 15, U.S. 87, and U.S. 89, where
commuting could occur simultaneously. Farther from the base, these vehicles would
disperse on the deployment area road network to the launch facilities and therefore
would result in less traffic on tnese roads. The frequency of movements of these
vehicles is presented in Section 1.3.2, Table 1.3.2-1. Along U.S. 87/89 between the
U.S. 87 Bypass (57th Street) in Great Falls and Montana State Highway 227, an additional
275 vehicle trips per day would be generated by crew replacement and service vehicles.
Similarly, an additional 235 vehicle trips per day would occur along Interstate 15 between
Great Falls and Vaughn (junction with U.S. 89). These would reduce the LOS along this
section of U.S. 89 from B to C and along Interstate 15 from A to B, resulting in a low
impact because of operations traffic to the deployment area.

The presence of program-related military operations vehicles on the road would create
additional interference with the existing traffic flow and could increase delays and
reduce driving comfort and road safety levels. However, the LOS criteria developed
have considered these conditions and traffic studies have shown that as the number of
vehicles on the road increases, travel speeds tend to decrease, reducing the probability of
fatal traffic accidents. Current Minuteman operations data s]73w that military vehicles
traveled about 5.95 million miles in 1985, with 30 accidents recorded, and 6.12 million
miles in 1986, with 23 accidents. Of the 30 vehicular accidents recurded in 1985, only
2 involved a Minuteman transporter-erector convoy vehicle and there were no fatalities;
none were recorded in 1986. All of the accidents were the result of either bad weather
or mechanical failures.

With the Proposed Action, it is estimated that military operations vehicles would
generate an additional 7.26 million miles per year. It is expected that an increase in
accidents would result from increased travel on deployment area roads. With the
increased amount of road maintenance and snow removal activities that the Air Force
would implement as part of the Proposed Action, bad weather accidents are expected to
be reduced. In addition, the possibility exists that, as a mitigation measure, buses or
vans would be used to transport crews to the launch facilities, further reducing the
vehicle mileage.

Launch facilities proposed for deployment were based on a detailed assessment of the
sites and the number of HMLs to be deployed. For the Proposed Action, 100 launch
facilities were identified and the access routes from each launch facility to Malmstrom
AFB were determined. Figure 4.3.2-3 shows the potential frequency of annual HML
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transporter trips occurring along major primary highways in the deployment area. The
HML transporter would travel in a convoy with the following operational characteristics:

"* The convoy would normally consist of the HML transporter and two escort
vehicles, one leading and one following the transporter. A federal marshall
would lead the convoy and direct and control traffic.

"* The normal convoy speed on paved roads would be approximately 45 miles per
hour (mph), an improvement over the existing Minuteman transporter-erector
vehicle speed.

"* Public traffic would be blocked by a federal marshall to allow the HML
transporter convoy free passage on lightly traveled county gravel roads.

"* The HML transporter convoy could be required to slow down to 5 mph on
some bridges to be determined at a later date by the Montana Department of
Highways. Other road features such as railroad crossings would be handled on
a case-by-case basis.

The movement of the HML transporter convoy over public roads could create some
traffic interference and inconvenience to motorists depending on the type and grade of
road, time of day, amount of public traffic, driver characteristics, and weather
conditions. The presence of oversized and heavy vehicles such as the HML transporter
convoy would cause drivers to reduce their speeds. This would generate queues and
delays, particularly along sections of main highways leading to Malmstrom AFB, such as
U.S. 87/89. Some degree of annoyance is expected to occur on narrow two-lane roads
because road users may be required to stop along shoulders for added safety. The
greatest delay would occur on narrow bridges when the convoy slows to 5 mph. Most of
these delays would occur on low-volume country roads where the overall degree of
comfort, convenience, and safety (implicit in the LOS) would not be reduced below
substandard level. Traffic volumes in the deployment area would be low, and only a
small increase in hourly flow is expected. Only minor reductions in service levels would
occur resulting in a low impact. In addition, the relative infrequency of HML vehicle
movement on the majority of deployment area roads (Figure 4.3.2-3) and the ability of
public vehicles to pass the HML transporter convoy on Interstate 15 would result in a low
impact. However, the formation of queues behind the slow-moving HML transporter
convoy and the increased delays and inconvenience experienced by the road users is
considered to be a significant impact on deployment area roads. Consequently, long-
duration impacts on deployment area roads would be low and significant.

Increased maintenance work on deployment area roads may be required during the
operations phase to support the proposed program. The local agencies presently
maintaining the roads would continue to be responsible. However, the Air Force will
reimburse the local agencies for any extraordinary maintenance work on the roads
needed to accommodate program-related operations requirements. In addition, some
sections of deployment area roads that are not able to accommodate the HML would
need improvement. Currently, the Air Force is coordinating with the MTMC, the FHWA,
the Montana Department of Highways, and local and county agencies on road and bridge
improvements that will be implemented by the Air Force as part of the Proposed
Action. These would even improve road traffic service levels, resulting in a beneficial
effect. These improvements would also lessen the long-duration impacts on deployment
area roads.
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4.3.2.2 Public Transportation

Demand for public transportation in Great Falls is expected to result from increases in
program-induced population. The projected demand for bus and taxi service by the
program-induced population is likely to be small and could easily be handled within the
current capacity of the public transit system. The short- and long-duration impacts on
public transportation would therefore be negligible.

It is unlikely that the current or anticipated public transportation service is adequate to
attract program employee work trips. Bus routes are very limited and the long intervals
between buses offer a poor transportation alternative for commuters. Program-related
employees may occasionally use taxi service for convenience, and this may increase taxi
demand. This increase is estimated to be low and would therefore not substantially
affect taxi response and service within Great Fails. Income levels of program-related
employees indicate a low demand for intercity bus service. The increased level of
economic activity would probably result in limited demand increases. In general, the
short- and long-duration impacts on public transportation within Great Falls would be
negligible.

4.3.2.3 Railroads

The existing rail system is operating well below capacity and could handle additional
program-related shipments such as reentry vehicles, HMLs, and construction materials.
At the Burlington Northern railyard in Great Falls, any anticipated increase in use can
readily be handled within its operating capacity. This represents both a short- and long-
duration, negligible impact on railroads.

4.3.2.4 Airports

Great Falls International Airport. Increases in air traffic operations at Great Falls
International Airport could occur as a result of corporate and private air traffic such as
program-related manufacturers and contractors, government agencies, and high
technology companies, and the additional use of helicopters and small aircraft by
contractors. Great Falls International Airport is operating at well below capacity and
therefore is expected to handle any anticipated additional air traffic without
construction of new or expanded facilities. Short- and long-duration impacts on air
traffic would be negligible since there would be no restrictions on overflights beyond
those normally applied by the Federal Aviation Administration.

Other Area Airports. Because of their location within the deployment area, air traffic at
Conrad (Pondera County) Airport and Lewistown Municipal Airport could also increase as
a result of program-related uses of air facilities, especially by helicopters and small
aircraft by contractors. However, these are considered to be minimal and would not
require the construction of new or expanded facilities. Both short- and long-duration
impacts on air traffic at these airports would be negligible.

4.3.3 Impacts of Alternatives

Overall short-duration impacts on roads would be high and significant for all alternatives
regardless of the housing option selected (Section 4.3.2, Figure 4.3.2-1). Long-duration
impacts for the onbase housing option would be low and significant for Alternatives 1
and 3 but moderate and significant for Alternative 2. For the offbase housing option,
long-duration impacts would be high and significant for all alternatives. Long-duration
impacts for all alternatives would be beneficial because of road and bridge
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improvements. All short- and long-duration impacts on public transportation, railroads,

and airports would be negligible.

4.3.3.1 Roads

Alternative 1.

Onbase Housing Option. Alternative 1 would require fewer construction and operations
personnel than the Proposed Action, resulting in less additional traffic on the roads
during the peak hour. From 1990 to 1991, the estimated manpower requirements are
almost the same as the Proposed Action, and would therefore result in the same LOT.
From 1992, manpower requirements are smaller than the Proposed Action, generating
less additional program-induced traffic. Approximately 765 additional passenger-car
equivalent trips would be made during the peak hour in 1992, decreasing to 450 in 1995,
and leveling at 190 in the year 2000, when they are all induced by operations personnel.
During the construction phase, service levels would decrease from LOS C to D along 15th
Street from Smelter Avenue to River Drive, from LOS A to B along River Drive from
25th Street to 38th Street, from LOS A to B along 2nd Avenue North from 38th Street to
57th Street, and from LOS B to C along 57th Street from 10th Avenue South to
2nd Avenue North. Service levels along 10th Avenue South would drop from LOS E to F
between 2nd Street and 13th Street, and would further degrade to LOS F between
15th Street and 26th Street. These levels are expected to persist through 1996 resulting
in a short-duration, high, and significant impact. Beyond 1998, impacts on roads would
be reduced because only about 190 passenger-car equivalent trips would be made to the
base. As with the Proposed Action, the long-duration impact on roads in Great Falls for
Alternative 1 would be negligible.

Commuting to the deployment area is e-timated to be slightly greater than for the
Proposed Action. Table 4.3.2-1 (Section 4.3.2.1) shows the estimated peak-hour vehicle
trips made by construction workers in the deployment area. However, the increase does
not reduce the LOS lower than that of the Proposed Action. Short-duration impacts
would therefore be low and not significant. Impacts on deployment area roads are
expected to be the same as the Proposed Action since total vehicle mileage of
7.26 million generated during the operations phase is only slightly less than that of the
Proposed Action. Long-duration impacts would be low and significant because of the
queuing and delays experienced by motorists while traveling behind the slow-moving HML
transporter convoy. Long-duration impacts would be beneficial as a result of road and
bridge improvements. Short- and long-duration impacts on roads in Lewistown and
Conrad would be negligible.

Offbase Housing Option. With no military housing provided onbase, most of the
operations personnel would reside in Great Falls and would generate greater traffic
impacts than with the onbase housing option. This would result in both short- and long-
duration, high, and significant impacts in Great Falls because of the further degradation
of service operations along the 15th Street bridge, River Drive (U.S. 87 Bypass), and 10th
Avenue South.

Program impacts would be the same as the Proposed Action, with the offbase housing
option, even if additional commuting by construction and operations personnel is
somewhat less. By 1992, an estimated 1,305 additional passenger-car equivalent trips to
the base would be induced within Great Falls during the peak hour. This would increase
to 1,610 passenger-car equivalent trips to the base in 1996, and would level at 1,310 in
the year 2000 and thereafter. These would result in a persistent change in service
operations from 1992 through the year 2000 and thereafter. Changes in service
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operations during the construction phase would occur along 15th Street from Smelter
Avenue to River Drive (LOS C to E), along River Drive from 15th Street to 25th Street
(LOS A to B), along 2nd Avenue North from 38th Street to the Malmstrom AFB main gate
(LOS A to C and B to D), and along 57th Street from 2nd Avenue North to 10th Avenue
South (LOS B to E). Appreciable increases in queue length and delay at the base main
gate would occur even if most levels of the construction workers use the south gate along
U.S. 87/89. Changes in service during the operations phase for selected road segments
are shown in Table 4.3.2-3 (Section 4.3.2.1). These conditions, together with the further
degradation of service along 10th Avenue South (already at LOS F), would result in both
short- and long-duration, high, and significant impacts for this housing option.

Commuting to the deployment area would not be affected by the housing option
selected. The impact on deployment area roads would therefore be the same as the
onbase housing option. Short-duration impacts would be low and not significant; long-
duration impacts would be low and significant. Long-duration impacts would have
beneficial effects because of road and bridge improvements. Short- and long-duration
impacts on roqd- ;n f,ewistown and Conrad would be negligible.

Alternative 2.

Onbase Housing Option. Alternative 2 with onbase military family housing would
require a slightly larger number of construction and operations personnel than the
Proposed Action and therefore would result in more additional traffic on the roads during
the peak hour. Assignment of these workers in the community and on the principal
arterials of Great Falls increases the volume of traffic and reduces the service levels.
During the construction phase, changes in LOS for Alternative 2 are expected to be the
same as the Proposed Action. During the operations phase, about 430 passenger-car
equivalent trips are expected to be made to the base resulting in the reduction of service
from LOS C to D along 15th Street from Smelter Avenue to River Drive. Consequently,
short-duration impacts on roads in Great Falls for Alternative 2 would be high and
significant; long-duration impacts would be moderate and significant.

Commuting to the deployment area during the peak hour for this alternative is estimated
to be greater than the Proposed Action. Table 4.3.2-1 (Section 4.3.2.1) shows the
estimated peak-hour vehicle trips made by construction workers in the deployment area
by calendar year. During the operations phase, greater vehicle mileage (9 million) would
be generated annually to access 125 launch facilities from Malmstrom AFB than the
Proposed Action. This, however, would not further reduce the LOS than that of the
Proposed Action. Therefore, Alternative 2 would have the same impacts as the Proposed
Action: short-duration, low, and not significant impacts; and long-duration, low, and
significant impacts. The long-duration, beneficial effects of road and bridge
improvements would remain. Short- and long-duration impacts on roads in Lewistown
and Conrad would be negligible.

Offbase Housing Option. With no military housing provided onbase, most of the
operations personnel would reside in Great Falls and would generate a greater traffic
impact than with the onbase housing option. This would result in both short- and long-
duration, high, and significant impacts in Great Falls because of the further degradation
of set -ice operations along the 15th Street bridge, River Drive (U.S. 87 Bypass), and 10th
Avenue South.

Alternative 2 impacts would be the same as the Proposed Action, with the offbase
housing option, even if additional commuting by construction and operations personnel is
somewhat greater than the Proposed Action. By 1992, an estimated 1,520 additional
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passenger-car equivalent trips to the base would be induced in Great Falls during the
peak hour. This would increase to 2,475 passenger-car equivalent trips to the base in
1997, and would level at 2,250 in the year 2000 and thereafter. Compared to the
Proposed Action, with the offbase housing option, about 395 additional trips would be
generated in the operations phase during the peak hour. These would result in the
persistent change in service operations from 1992 to the year 2000 and thereafter.
Changes in service levels during the construction phase would occur along 15th Street
from Smelter Avenue to River Drive (LOS C to E), along River Drive from 15th Street to
25th Street (LOS B to C), along 2nd Avenue North from 38th Street to the Malmstrom
AFB main gate (LOS A to C and B to D), and along 57th Street from 2nd Avenue North to
10th Avenue South (LOS B to E). Appreciable increases in queue length and delay at the
base main gate would also occur even if most of the construction workers use the south
gate along U.S. 87/89. Changes in service levels for selected road segments during the
operations phase are presented in Table 4.3.2-3 (Section 4.3.2.1). These conditions,
together with the further degradation of service along 10th Avenue South (already at
LOS F), would result in both short- and long-duration, high, and significant impacts for
this housing option.

Commuting to the deployment area would not be affected by the housing option
selected. Therefore, the impact on deployment area roads would be the same as the
onbase housing option. Short-duration impacts would be low and not significant; long-
duration impacts would be low and significant. Long-duration effects would be beneficial
because of road and bridge improvements. Short- and long-duration impacts on roads in
Lewistown and Conrad would be negligible.

Alternative 3.

Onbase Housing Option. Alternative 3 would require the same number of construction
and operations personnel as the Proposed Action; therefore, the impacts on roads in
Great Falls would be the same as the Proposed Action. Short-duration impacts on roads
in Great Falls would be high and significant; long-duration impacts would be negligible.
On deployment area roads, short-duration impacts would be low and not significant, and
long-duration impacts would be low and significant. During thL construction phase,
commuting to the deployment area during the peak hour for this alternative would be the
same as the Proposed Actiort. During the operations phase, the same number of
personnel would be involved wiven if all 200 launch facilities are supported from
Malmstrom AFB. However, greater military operations vehicle mileage (13.8 million)
would be generated than the Proposed Action; this would not reduce the LOS lower than
that of the Proposed Action. The queuing and delays generated by the slow-moving HML
transporter convoy are still expected to occur. The long-duration, beneficial effects of
road and bridge improvements would remain. Short- and long-duration impacts on roads
in Lewistown and Conrad would be negligible.

Offbase Housing Option. With no military housing provided onbase, Alternative 3 would
also generate the same number of commuter trips to the base as the Proposed Action
with the offbase housing option. Both short- and long-duration impacts on roads in Great
Falls would be high and significant. On deployment area roads, short-duration impacts
would be low and not significant; long-duration impacts would be low and significant.
Long-duration effects would be beneficial because of the road and bridge improvements.
Short- and long-duration impacts on roads in Lewistown and Conrad would be negligible.

4-138



4.3.3.2 Public Transportation

Alternative 1. The number of construction and operations personnel residing offbase for
Alternative 1 would be smaller than the Proposed Action. This would result in lower
demand for the use of buses and taxis than the Proposed Action. Therefore, short- and
long-duration impacts on public transportation for Alternative 1 would be negligible for
both housing options.

Alternative 2. The number of construction and operations personnel residing offbase
would be greater than the Proposed Action. A higher demand for the use of public
transportation would be generated by Alternative 2, with the onbase housing option, than
with the Proposed Action. The projected demand would still be within the available
capacity of the bus and taxi systems in Great Falls and would not require additional
vehicles or require a major change in service operations and schedules. Alternative 2
would therefore have a short- and long-duration, negligible impact on public
transportation for both housing options.

Alternative 3. As with the Proposed Action, short- and long-duration impacts on public
transportation would be negligible for both housing options.

4.3.3.3 Railroads

Alternative 1. Program-induccd demand for rail transportation is expected to be the
same as the Proposed Action. Both short- and long-duration impacts on railroads would
therefore be negligible.

Alternative 2. Program-induced demand for rail transportation would be slightly greater
than the Proposed Action due to the greater number of HMLs proposed for Alternative
2. This, however, is not expected to require additional terminal or control facilities or
even a major change in service operation and schedules. Alternative 2 would also have
short- and long-duration, negligible impacts on railroads.

Alternative 3. As with the Proposed Action, short- and long-duration impacts on
railroads would be negligible.

4.3.3.4 Airports

Both short- and long-duration impacts on airports for Alternatives 1, 2, and 3 would be
negligible as with the Proposed Action. Only slight changes in air transport demand
would result but without the need for modifications in schedules or levels of operation or
the need for new facilities.

4.3.4 Cumulative Impacts

4.3.4.1 Roads

Concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison programs
would generate an additional increase in traffic from Rail Garrison-related personnel
starting in 1992 under the assumed sccnario. An additional 145 vehicle trips made by
Peacekeeper in Rail Garrison personnel are expected during the peak hour in 1992. This
would increase to 280 additional vehicle trips in 1993 and 300 in 1996 and thereafter.
This, in addition to the traffic generated by the Proposed Action, would further
exacerbate the LOS along the principal arterials leading to the base. Short-duration
impacts on roads in Great Falls would therefore remain high and significant as with the
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Proposed Action. During the operations phase, the additional traffic generated by the
Peacekeeper in Rail Garrison operations personnel would reduce the LOS from C to D
along 15th Street from Smelter Avenue to River Drive and from E to F along 10th
Avenue South from 6th Street to 13th Street. These LOS changes would result in long-
duration, moderate impacts. These impacts would be significant because of the
reduction in LOS below minimum desirable standards continuing over an extended period
of time.

Short-duration impacts on deployment area roads would be the same as for the Proposed
Action: low and not significant. Long-duration impacts would also remain low and
significant. Long-duration effects would be beneficial as a result of road and bridge
improvements. The cumulative short- and long-duration impacts on roads in Lewistown
and Conrad would also be negligible.

4.3.4.2 Public Transportation

An increase in the use of public transportation in Great Falls would be generated by the
additional Peacekeeper in Rail Garrison personnel. However, the total cumulative
demanA for the use of public transportation would still be low and could easily be
accommodated within the current capacity. The cumulative short- and long-duration
impact on public transportation would therefore be negligible.

4.3.4.3 Railroads

The short- and long-duration impacts on railroads of the Proposed Action were con-
sidered to be negligible. Since only cumulative effects of the additional personnel
required for the Peacekeeper in Rail Garrison program were considered, the short- and
long-duration impacts on railroads would still be negligible. If Malmstrom AFB is
selected as a Peacekeeper in Rail Garrison program location, a separate environmental
impact statement would be prepared and impacts on railroads would be addressed
specifically.

4.3.4.4 Airports

A slight increase in the use of airport facilities would also be generated but this would
still be minimal to require any changes in the level of operations. The cumulative short-
and long-duration impact on airports would still be negligible.

4.3.5 Impacts of the No Action Alternative

Road traffic demand through the year 2000 was estimated based on population projec-
tions made by the socioeconomics analysis. A study of the population projections,
historical trends of daily traffic flows, and planning horizons (indicated in the
comprehensive plans of cities and counties in the region) formed the basis of estimating
traffic trends without the program. It is estimated that there would be low road traffic
demand with the No Action Alternative. Although traffic volumes would increase during
these years, there would be no change in LOS categories and motorists would perceive no
significant change in traffic operations except along 10th Avenue South in Great Falls,
which is projected to be at LOS F.

Assuming existing T/E routes continue to be used, their physical conditions would remain
essentially unchanged and adequate for Minuteman operations activities.
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4.3.6 Potential Mitigation Measures

Potential mitigations are measures that could be undertaken to reduce or eliminate
program impacts. All, some, or none of the measures identified for transportation may
be implemented. For each measure, the agencies that may be involved in implementa-
tion are identified. Potential mitigation measures for transportation include the
following:

"* Schedule work hours for program-related employees to avoid commuting
during normal traffic peak hours and encourage ride sharing. This mitigation
would be effective in controlling peak-hour traffic flow increases and there-
fore reduce congestion and delay without additional cost to the Air Force and
its contractors (U.S. Air Force and its contractors).

"* Institute transportation management measures, such as reversible traffic
flows, one-way street couplets, installation of traffic signals, and signal
coordination, to relieve congestion on urban streets (City of Great Falls and
Cascade County).

"* Use buses to transport crew members to launch control facilities and then
further dispersal to the launch facilities. This would reduce the number of
vehicles on the main roads from Malmstrom AFB (U.S. Air Force).

"* Widen roads where warranted to avoid conflicts between oncoming traffic and
the HML transporter convoy based on projected traffic volumes and the
frequency of HML convoy movements. This would reduce traffic delays and
allow oncoming public vehicles to travel at normal speeds (MTMC, FHWA,
and Montana Department of Highways).

"* Construct turnouts and/or passing lanes on HML transporter routes where
significant delays are anticipated because of high to moderate traffic
volumes combined with steep grades and a high frequency of HML transporter
movements. This would allow public vehicles to pass the HML transporter
convoy and also other slow-moving and/or oversized vehicles (MTMC, FHWA,
and Montana Department of Highways).

"* Improve 10th Avenue South, use other existing routes, or construct a bypass
to reduce traffic congestion and delays along 10th Avenue South. The con-
struction of a bypass may be a costly alternative but would provide for an
alternate T/E route and would avoid further delays to motorists traveling
along 10th Avenue South (U.S. Air Force, MTMC, FHWA, Montana
Department of Highways, and City of Great Falls).

"* Schedule HML transporter convoy movements during off-peak traffic hours
when the HML transporter convoy would create lesser additional traffic delay
problems. This would avoid increasing congestion and delay during peak
traffic hours (U.S. Air Force, Montana Department of Highways, Cascade
County, and City of Great Falls).

"* Schedule HML transporter movements to avoid less than acceptable road
conditions such as freeze thaw, heavy rain/snow, and/or poor visibility. This
would avoid the occurrence of traffic accidents due to poor weather or road
conditions (U.S. Air Force and Montana Department of Highways).
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"Provide greater maintenance and missile component changeout capabilities at
HML enclosures to reduce HML travel times and trip frequencies and weight
of vehicles since only the missile would be transported to Malmstrom AFB.
The HML would remain at the launch facility. Selected launch facilities
throughout the deployment area would be involved. This would reduce traffic
delays and accident potential associated with HML maintenance movements
to Malmstrom AFB. Security implications, cost, and maintenance
effectiveness considerations may offset the advantages of this mitigation.

"* Advertise the schedule for major road and bridge improvements to allow the
affected public the opportunity to avoid routes that may cause avoidable
delays and annoyance. This mitigation would be effective in reducing poten-
tial conflicts at construction sites and therefore increase safety and
convenience levels. Although alternate routes may be longer, overall travel
delays to motorists could be reduced (FHWA and the Montana Department of
Highways).

"* Provide greater maintenance and missile component changeout capabilities at
HML enclosures to reduce HML travel times and trip frequencies and weight
of vehicles since only the missile would be transported to Malmstrom AFB.
The HML would remain at the launch facility. Selected launch facilities
throughout the deployment area would be involved. This would reduce traffic
delays and accident potential associated with HML maintenance movements
to Malmstrom AFB. Security implications, cost, and maintenance
effectiveness considerations may offset the advantages of this mitigation.

4.3.7 Irreversible and Irretrievable Resource Commitments

The increase in vehicular traffic, most particularly heavy commercial vehicles Rssociated
with the proposed program, would result in accelerated deterioration of the physical
condition of the roads as well as the service levels on those roads. Considering that
deficient roads and bridges would be improved, there would be no irreversible or
irretrievable resource commitments for transportation.

4.3.8 Relationship Between L.le Local Shoet-Term Usc sf ýIin's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Short-duration program-generated traffic would result in some decrease in the comfort,
convenience, and safety afforded regional users of primary roads, and some economic
losses to travelers and shippers. The associated road and bridge construction and the
increased road maintenance levels on deployment area roads would improvc trqff;c "- 'nw
in the region and would be beneficial in terms of driver safety, reduced maintenance
costs, and vehicle operating costs. In terms of the natural environment, minimal
disturbance is expected after completion of program activities.
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4.4 Land Use

Deployment of the Small Intercontinental Ballistic Missiie (ICBM) program at Malmstrom
Air Force Base (AFB) has the potential to modify some existing land uses at a site and/or
local level within the Region of Influence (ROI). The land use resource analysis consists
of two elements: urban and rural land use. The rural land use element is divided into two
subelements: land use and inhabited structures within explosive safety zones.

4.4.1 Impact Analysis Methodology

The impact analysis methodology for land use involved three separate procedures: evalu-
ation of program impacts, determination of levels of impact (LOT), and determination of
the significance of impacts. The methodology also included consideration of a number of
assumptions and assumed mitigations. Impacts were evaluated at the site and local
levels and a collective assessment was made for each resource element. Site-level
impacts on rural land use were evaluated at launch facilities and along trans-
porter/erector (T/E) routes. Local-level impacts on urban land use were evaluated for
the cities of Great Falls, Lewistown, and Conrad.

4.4.1.1 Evaluation of Program Impacts

Urban Land Use. The construction of new housing on vacant developable land in the
urban areas of Great Falls, Lewistown, and Conrad would be the predominant land use
impact. Any increase in business, commerce, industrial or other related activities gener-
ated as a result of the proposed program is anticipated to be absorbed through the use of
existing office, store, and building space together with land already platted to
accommodate any new eonstruction. The analytical methods used to evaluate program-
induced impacts are similar to those used for determining projected conditions. The
amount of land needed to accommodate the program-induced inmigration in the above-
mentioned communities was projected using per capita standards. A qualitative
professional judgment was made to determine whether the program-related impacts can
be absorbed within the existing zoning ordinances and be consistent with the adopted
city-county comprehensive plans. The land use analysis was predicated on the premise
that local decision-makers would enforce existing plans, policies, and ordinances;
therefore, future development would be compatible with existing plans, policies, and
ordinances.

Land required for future residential use was estimated. The amount of various types of
residential housing needed for the program-related population was multiplied by accepted
density factors from each jurisdiction's adopted development standards (i.e., zoning ordi-
nanc'e or subdivision ordinance) and/or the adopted co-munity comprehensive plan. The
amount of vacant developable land needed for residential expansion was then determined
for each urban area. Residential densities used for analysis are 4.8 units per acre gross
for single-family residential, 6 units per acre gross for mobile home parks, and 10 units
per acre gross for multiple-family residential.

Densities for single-family residential were based on Great Falls, Lewistown, and Conrad
development standards and/or comprehensive plans. The density for multiple-family
residential was derived through the use of the low range identified for garden apartments
described in the Residential Development Handbook by the Urban Land Institute (1982)
and development standards of the previously mentioned jurisdictions. In estimating resi-
dential land use, the required change in the supply of housing units (single-family,
multiple-family, and mobile home), based on housing projections developed in the socio-
economics analysis, was multiplied by density factors determined from local conditions
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and practices (units per acre gross). The expansion of residential housing may result in a
need for additional commercial and industrial facilities. Growth may occur through the
expansion of existing facilities, through the establishment of new facilities at new
locations, or a combination o both. Vacant land absorption was then determined for
each community, taking in' consideration historical trends and annexation policies.

Future land uses at Malmstrom AFB were determined througn an analysis performed for
the base comprehensive plan and other documents developed for the Small ICBM pro-
gram. Ex-aision of government-built housing, where planned in offbase locations, was
also discu'.ed within urban land use.

Rural Land Use. Lands required for use in the expansion of launch facilities and the
improvement of TIE routes and bridges were addressed. The number of private and
public surface landowners was also identified.

The required explosive safety zones were analyzed at distances of 1,250 feet, 1,425 feet,
and 1,795 feet from potential Hard Mobile Launcher (HML) locations. The size of
exparsion of the explosive safety zones would depend on the type of HML enclosure and
other siting constraints. The existing Minuteman explosive safety zon-s are 1,200 feet
from the silo door. Since occupied structures are prohibited within explosive safety
zones, the number of structures in these expanded zones was considered in evaluating
LOI and significance. Inhabited structures include residences, commercial and industrial
structures, and schools.

Land use' within potential launch facility expansion areas and expanded restrictive
easements were also rated for LOI. The land use types include rangeland, forest, dry-
farmed cropland (cultivated land that is not irrigated), and irrigated cropland. The
detailed land use ROI did not contain any feedlots or grain elevators.

Land uses in the deployment area were analyzed based on interpretation of aerial photo-
graphs and existing maps such as those published by the U.S. Geological Survey, the U.S.
Soil Conservation Service, the U.S. Forest Service, and local governments. Structures,
utilities, roads, and easements were included where appropriate. Rural land use, except
in specific locations adjacent to urban areas undergoing conversion, is expected to
remain relatively similar to the current variety of uses.

4.4.1.2 Determination of L-vels of Impact

Urban Land Use. The LOIs for urban land use were determined by the rate of urbani-
zation of vacant developable land and its consistency with the adopted comprehensive
plan. Projections of urban expansion were based on the premise that urban growth is
accomplished through absorption of vacant developable land designated by the compre-
hensive plan cmbined with policies of the plan that govern its use. Therefore, growth is
planned through infill of vacant land within the urbanized area as well as on vacant land
conterminous to the developed area. The rate of urbanization is measured in two ways:
the amount of utilization of vacant developable land and the percent increase of devel-
opment over the current amount of developed land.

The LOIs for urban land use are the following:

Negligible Impact -- The proposed program would result in no noticeable
change in the rate of urbanization or development patterns beyord the
baseline projections, or would cause only minor reductions in the supply of
vacant developable land (60 acres or less or 2%, whichever is less): growth
would be consistent with the adopted comprehensive plan.
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* Low Impact -- The proposed program would cause expansion of urban land use
beyond the baseline projections that would redu2e the supply of vacant
developable land (60-320 acres or 2-10%, whichever is less) but the
development would be consistent with the adopted comprehensive plan.

* Moderate Impact -- The proposed program would cause expansion of urban
land use that would substantially reduce or deplete the supply of vacant
developable land (320-640 acres or 10-20%, whichever is less), and may be
inconsistent with the adopted comprehensive plar.

0 EHigh Impact -- The proposed program would cause expansion of urban land use
that may deplete the supply of vacant developable land (over 640 acres or
over 20%, whichever is less), and may require development outside of planned
service areas. The new urban growth would be inconsistent with the adopted
comprehensive plan.

Rural Land Use. Rural land use would be affected to the extent that program
deployment and the expanded explosive safety zones alter rural land use in the vicinity of
the launch facilities. The LOI criteria have been developed both at the regional and
individual launch facility levels.

The LOIs for rural land use were determined by the amount, type, and duration of direct
and indirect land use projected for t!:e proposed program in relation to the character of
the area where the impact would occur. Direct program impacts include potential
interruptions or changes in existing uses and restrictions on current and future land uses.

Indirect impacts include interruption of agricultural activities adjoining T/E routes as a
result of potential reduction in access to farms, ranches, and markets.

Where an inhabited structure is located within the expanded explosive safety zone, there
are three possible options:

The owner may sell his or her residence and the associated farm
improvements to the Air Force while retaining ownership of the land subject
to the Air Force restrictive easement. The Air Force would pay fair market
value for the structures and the reduction in the value of the property
resulting from the easement. These values would be determined by
independent appraisers familiar with the local realty market. The Air Force
would commission and pay for the appraisal. Relocation benefits would also
be paid as authorized by law. The owner would be given the opportunity to
repurchase the house and improvements at salvage value.

The owner may sell the house only and retain the farm complex and other
uninhabited buildings. The proceeds can be used to build a new residence
outside the explosive safety zone.

The owner who wishes to remain in his or her present residence may request
to do so. The Air For(e would process a request for exemption to the
Secretary of the Air Force. The Secretary of the Air Force has the discretion
to grant an exemption to the landowner after a case-by-case analysis of the
risks to the landowner in allowing the residcnce to remain within the
explosive safety zone. Lach homeowner who receives an exemption must
acknowledge in writing thit he or she understands the requirement for the
explosive safety zone, that the Air Force is willing to acquire the structures
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and provide relocation assistance as provided by law, and that he or she

desires to remain in spite of the potential risks.

The LOIs for rural land use are the following:

Negligible Impact -- For overall impacts, little change in land use and
character of the area or in agricultural productivity (no more than 100 acres
[about 610,000 acres in ROll of irrigated cropland or 200 acres of dry-farmed
cropland/rangeland [about 5,500,000 acres in the ROll are disturbed). For
local-level impacts, no relocation of inhabited structures takes place, and/or
the disturbed land use type is rangelind.

Low Impact -- For overall impacts, an interruption or restriction of land use
that would not change the character of the area but would result in some
interference with agricultural productivity (between 100-500 acres of
irrigated cropland or 200-1,000 acres of dry-farmed cropland/rangeland are
disturbed and/or relocation or removal of inhabited structures amounts to
1-10 inhabited structures [28 persons] in the ROI). For local-level impacts,
one to four structures at any launch facility would be relocated, and/or the
land use type to be disturbed is dry-farmed cropland.

"* Moderate Impact -- For overall impacts, an interruption or restriction of land
use that would change the character of the area and/or would decrease agri-
cultural productivity on a temporary basis (between 500-1,000 acres of
irrigated cropland or 1,000-2,000 acres of dry-farmed cropland/rangeland are
disturbed or the relocation or removal of 11-50 inhabited structures
[29-150 persons] takes place in the ROI). For local-level impacts, five to
nine structures at any launch facility would be relocated, or the land use type
to be disturbed is irrivated cropland or forest.

"* High Impact -- For overall impacts, a permanent change in land use and
character of the area affecting agricultural productivity (more than
1,000 acres of irrigated cropland or more than 2,000 acres of dry-farmed
cropland/rangeland or more than 1% of the total acreage devoted to irrigated
cropland or dry-farmed cropland or the relocation or removal of inhabited
structures amounting to more than 50 structures or 150 persons takes place in
the ROI). For local-level impacts, more than ten structures at any launch
facility would be relocated, or a school, a grain elevator, or commercial
feedlot may be disturbed.

4.4.1.3 Determination of Signjificance

The significance of land use impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of the impacts. The CEQ regulations provide
ten items that should be considered in evaluating intensity. Of these ten items, the
following are applicable to the land use resource:

"* The degree to which the proposed action affects public health or safety;

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial; and
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Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

As an example, the uncontrolled development of housing outside of planned service areas,
where sewer and other utility hookups are not available and services are not provided,
could pose a threat to public health and could be inconsistent with local growth manage-
ment plans and policies.

In addition to these considerations, which are specifically identified in the CEQ guide-
lines, the following considerations are also appropriate for the land use resource:

The degree to which the action compels residential land development in ways
not expressly intended and is therefore inconsistent with the adopted compre-
hensive plan or zoning regulations; and

* Whether the action would affect inhabited structures within the explosive
safety zone.

These intensity considerations and their contexts were used to rate impacts as either

significant or not significant.

4.4.1.4 Assumptions and Assumed Mitigations

Assumptions. The following assumptions were made for urban land use:

* Future development will be located where it will be compatible with existing
uses, be consistent with adopted comprehensive plans and policies, and be in
compliance with local zoning ordinances and development regulations;

* Current local housing preferences will prevail during the baseline growth
period;

"* Temporary population growth resulting from construction activities will
create demand for additional space at mobile home parks and/or additional
development of this type of housing (this might include some speculative
development); and

"* Areas will be avoided that have severe development constraints such as flood-
plains and locations under low-level air routes.

The following assumptions were made for rural land use:

* Construction activities on all T/E routes will require some temporary access
beyond existing rights-of-way (ROW) of public entities (state, counties, and
cities) and adjoining agricultural land use may be affected temporarily. In
those instances where agricultural activities encroach on the ROWs, impacts
resulting from construction activities in the ROWs were not considered.

* Program construction activities could occur at any time during the year.
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Assumed Mitigations. The following mitigation measures were assumed for the land use
analysis:

"* Fair market value and relocation benefits will be paid, as legally mandated
under the provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (Public Law 91-646), to those persons,
businesses, and/or institutions required to vacate explosive safety zones
(Section 4.4.1.2);

"* The government will pay fair market value for any crops destroyed or taken
out of production on private or leased lands as a result of program
construction;

"* Disturbed areas shall have erosion-control measures implemented;

"* The Air Force will participate in cooperative planning with federal, state, and
local governmental agencies; and

"* Alternate routes shall be provided prior to and during road construction.

4.4.2 Impacts of the Proposed Action

Deployment of the Small ICBM program would affect the communities of Great Falls
(including Malmstrom AFB), Lewistown, and Conrad, and the rural areas of the ROL.
Overall long-duration impacts on urban land use associated with the onbase housing
option would be negligible. The long-duration impacts associated with the offbase
housing option would be low and not significant. No short-duration impacts are expected
for urban land use. Overall short- and long-duration rural land use impacts would be low
and not significant (Figure 4.4.2-1).

4.4.2.1 Urban Land Use

The long-duration impacts on urban land use are expected to be concentrated within the
Great Falls urban area. There are no expected short-duration impacts on the cities of
Great Falls, Lewistown, or Conrad. Long-duration impacts would involve construction on
vacant developable land, followed by ongoing human use. The long-duration impacts
associated with the onbase housing option would be negligible. The long-duration impacts
associated with the offbase housing option would be low and not significant.

City of Great Falls. The Great Falls urban area would receive the largest amount of
population growth associated with the Small ICBM program. The adopted city-county
comprehensive plan has designated 10,516 acres for residential land uses. Approxi-
mately 7,331 acres are currently developed, leaving approximately 3,185 acres for
future residential growth.

Onbase Housing Option. For the onbase housing option, military family housing would
be constructed on an expanded portion of the base. Because the portion of Malmstrom
AFB located west of the runway is essentially occupied with existing facilities and
because of safety considerations and preservation of the base mission, there is no vacant
developable land available onbase for additional housing. The onbase housing option
includes the expansion of the base northward to include approximately 330 acres of land
for residential purposes. Onbase housing was assumed to be built at 5.3 dwelling units
per acre gross. The land is currently vacant and used for dry-farmed agriculture.
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According to the adopted city-county comprehensive plan, this land is within the
developing urban area of Great Falls. On the north side of the railroad tracks, the land is
classified as industrial. If these lands are acquired by the base prior to construction,
they would fall within the Malmstrom AFB jurisdiction and would be developed in
accordance with their plans. It is anticipated that Air Force personnel living offbase
would be absorbed by development currently occurring in Great Falls. No vacant
developable land under the Great Falls planning jurisdictions would be used for
residential purposes. Therefore, the long-duration impacts associated with the onbase
housing option would be negligible.

Offbase Housing Option. For this option, housing for military families would be
constructed in the community rather than onbase. This would result in a demand of
291 acres of the vacant developable land designated as residential in the city-county
comprehensive plan. This would reduce residential vacant developable land by 9 percent
and expand the existing residential land use by 4 percent. The proposed program would
be consistent with the adopted city-county comprehensive plan. The long-duration
impact would be low because the program would not substantially reduce the supply of
vacant developable land. The impact would not be significant since it is consistent with
the city-county comprehensive plan.

City of Lewistown. The City of Lewistown and adjacent areas of Fergus County contain
approximately 2,300 acres of vacant developable land according to the city-county
comprehensive plan adopted by the Lewistown City-County Planning Board. The
socioeconomic analysis estimates between 20 and 110 new persons would likely become
full-time residents of Lewistown and surrounding communities during the construction
phase. It is anticipated that the program-related inmigration would be absorbed by
development currently occurring in Lewistown.

The proposed program is expected to result in no noticeable change in the rate of urbani-
zation beyond baseline projections. Little or no vacant developable land is anticipated to
be used. Therefore, the long-duration impacts would be negligible.

City of Conrad. The City of Conrad and adjacent areas of Pondera County contain
435 acres of vacant developable land according to the adopted Conrad-Pondera
Comprehensive Plan. The socioeconomic analysis estimates that between 20 and
60 persons may become full-time residents of Conrad during the construction phase. It is
anticipated that program-related inmigration would be absorbed by development
currently occurring in Conrad.

The proposed program is expected to result in no noticeable change in the rate of urbani-
zation beyond baseline projections and little or no vacant developable land would be
utilized for new development. Therefore, the long-duration impacts would be negligible.

4.4.2.2 Rural Land Use

Rural land use impacts are based on an analysis of two subelements: land use affected by
construction activities adjacent to the launch facilities, and land use within the expanded
explosive safety zones. Overall short- and long-duration rural land use impacts would be
low and not significant.

Launch Facilities. For the Proposed Action, 100 launch facilities would be used for
deployment of two HMLs per site. Currently, each launch facility is inside a fenced area
and occupies from 1 to 3.3 acres. Launch facilities may be enlarged by 0.1 to 1.6 acres,
with the existing security fence relocated and extended to enclose the expanded area.
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During construction activities, a total of 3 acres may be temporarily disturbed at each
launch facility. The expansion would include the construction of two earth-covered
igloos and a crew support facility. In addition, some launch facility access roads would
be widened to provide for HML movements.

The launch facilities are all located in sparsely populated rural areas. The land use
around 97 launch facilities is dominated by dry-farmed cropland/rangeland. Two launch
facilities are surrounded by irrigated croplands and one launch facility is located in a
forest.

Existing Minuteman explosive safety zones within the Malmstrom AFB ROI consist of a
1,200-foot radius around each launch facility. The construction of the HML enclosure
would result in the expansion of the launch facility explosive safety zones to 1,250 feet.
The establishment of expanded explosive safety zones would require the acquisition at
fair market value of additional restrictive easements. Each restrictive easement would
give the Air Force the right to prohibit the use, maintenance, and erection of habitable
buildings (inhabited structures); the right to prohibit the use of firearms and explosives;
the right to prohibit burning as a means or method of clearing or maintaining the land;
and the right to have access to the land under restrictive easement for the purpose of
ensuring that compliance with the conditions of the easement are practiced. The
restrictive easements do not in any way restrict the use of the land for agricultural,
ranching, mining, or drilling activities, provided the exercise of these activities does not
violate the conditions of the easement.

The 100 launch facilities identified for the Proposed Action contain no inhabited
structures within their 1,250-foot explosive safety zones. The establishment of
additional restrictive easements would require the acquisition of approximately 34 acres
of land per launch facility. The total land subject to additional restrictive easement
would be approximately 3,400 acres. During the construction phase, as much as
255 acres of land could be disturbed. Overall short-duration land use impacts of the
Proposed Action would be low and not significant since more than 200 acres of dry-
farmed cropland/rangeland would be disturbed at 100 launch facilities. Overall long-
duration impacts would be negligible (Figure 4.4.2-2).

In order to facilitate construction in these areas, it will be necessary to obtain right-of-
entry onto privately owned land. Each landowner will be contacted prior to construction
in order to negotiate right-of-entry agreements. These agreements will provide for
compensation of lost crops and native rangeland. The agreements will also provide for
the reclamation of the land, as nearly as practical, to its original condition.

Deployment Area Roads. During the construction phase some land would be disturbed as
a result of construction activities on all T/E routes where temporary access beyond
existing ROWs of public entities (state, counties, and cities) would be required. The
Defense Access Roads needs process would determine whether acquisition of land for
ROW purposes would be necessary. Dry-farmed cropland would be expected to receive
the largest amount of acreage disturbance since 53 percent of the land along the ROWs
of T/E routes is composed of this land use followed by rangeland with 32 percent.
Irrigated cropland and woodland would be expected to have more acreage disturbed than
their percentage of land use would generally indicate (irrigated cropland 9% and
woodland 2%) since these land uses are more prevalent on or near riparian areas where
detours around bridge and culvert improvements would be expected to occur.

Agricultural activities along the T/E routes occur in the springtime between April 1 and
May 15 for planting of spring crops, the summer months for harvest of hay, and from
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September 15 to October 25 for harvesting of grains and the planting of winter wheat.
Livestock, predominantly cattle, are moved periodically during the year for pasture
rotation and the road network is used to transport livestock to the market. Impedance
resulting from modification of the T/E routes would have some short-duration, adverse
impacts on these seasonal activities in certain localized areas on an intermittent basis.

Overall short-duration impacts on the T/E route modifications would be low and not
significant because the impacts would not change the character of the area but would
result in some interference with agricultural productivity.

The overall long-duration impacts of the T/E route modifications would be negligible
since the disturbed land located outside of the ROWs would be returned to existing land
uses. The TIE route modifications would be expected to avoid built-up land uses (3%);
therefore, no relocation of people would occur.

Malmstrom Air Force Base. The HML vehicle operations training area would be
constructed on the east side of Malmstrom AFB on 350 acres of land. The land use
consists of dry-farmed cropland devoid of any structures. The adopted comprehen-
sive plan of the Great Falls City-County Planning Board has not given the land any
specific land use designation.

Some technical and personnel support facilities would be constructed on about 100 acres
of an expanded portion of the base located north of the present base boundary and east
and adjacent to the proposed onbase family housing area. The land is currently vacant
ard is used for dry-farmed agriculture and some limited grazing of livestock
(Section 3.4.3.1, Figure 3.4.3-1). An armory, integrated support complex, security police
consolidated group, and an open-space storage area are proposed for the eastern half of
the expansion area. The Pow-Wow Recreation Area and its recreational lake and
ballfields would be relocated to the western half of the expansion area adjacent to the
proposed military family housing area. If military family housing is provided onbase, it
would result in the acquisition of an additional 330 acres of land on the north side of the
base (Section 4.4.2.1).

Since the Proposed Action would permanently eliminate 450 acres of dry-farmed
cropland, the overall long-duration impacts would be low and not significant as the total
cropland removed amounts to less than 1 percent of the total dry-farmed acreage of
Cascade County. There would be no short-duration impacts since the entire 450 acres
would be used over the operations phase.

4.4.3 Impacts of Alternatives

Urban land use would not change in the cities of Lewistown and Conrad; therefore, only
urban land use for the City of Great Falls is discussed. The long-duration impacts on
urban land use for all alternatives would be negligible like those for the onbase housing
option of the Proposed Action. The long-duration impacts of the offbase housing option
of Alternatives 1 and 3 are the same as the offbase housing option of the Proposed
Action, low and not significant. The offbase housing option of Alternative 2 would be
moderate and not significant. No short-duration impacts are expected on urban land use
fc: all alternatives.

For overall rural land use, Alternatives 1 and 2 have essentially the same impacts as the
Proposed Action (both short- and long-duration impacts would be low and not significant).
For Alternative 3, short-duration impacts would be negligible; however, long-duration
impacts would be moderate and significant since 35 inhabited structures would be within
the 1,425-foot explosive safety zone of 14 launch facilities identified for this alternative.
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4.4.3.1 Urban Land Use

Approximately 3,185 acres are designated for future residential growth in the city-
county comprehensive plan of Great Falls. The onbase housing option would not require
any vacant developable land outside the base. The estimated amount of vacant
developable land, located outside the base, required for the offbase housing option is the
following:

"* Offbase housing option of Alternative 1 - 205 acres;

"* Offbase housing option of Alternative 2 - 333 acres; and

"* Offbase housing option of Alternative 3 - 291 acres.

Alternative 1. This alternative would site onbase military housing at the same location
as the Proposed Action; however, only 230 acres would be used, which is a reduction of
100 acres from the Proposed Action. The difference in acres consumed between the
onbase housing option of the Proposed Action and the onbase housing option of
Alternative 1 is minor; the long-duration LOI and significance ratings are the same as the
Proposed Action, negligible.

For the offbase housing option, housing for military families would be constructed in the
community rather than onbase. This would result in a demand of 205 acres of vacant
developable land designated as residential in the city-county comprehensive plan. This
would reduce residential vacant developable land by 6 percent and expand the existing
residential land use by 3 percent. The proposed program would be consistent with the
adopted comprehensive plan. The long-duration impact would be low and not significant
as with the offbase housing option of the Proposed Action.

Alternative 2. This alternative would site onbase military housing at the same location
as the Proposed Action; however, 380 acres would be used, which is an increase of
50 acres over the Proposed Action. The difference in developed acres between the
Proposed Action and this alternative is minor; therefore, the long-duration LOL and
significance ratings would remain the same as for the Proposed Action (negligible).

For the offbase housing option, housing for military families would be constructed in the
community rather than onbase. This would result in a demand of approximately 333 acres
of vacant developable land designated as residential in the city-county comprehensive
plan. This would reduce residential vacant developable land by 10 percent and expand
the existing residential land use by 5 percent. The offbase housing option would be
consistent with the adopted comprehensive plan. The long-duration impact would be
moderate because the offbase housing option would substantially reduce the supply of
vacant developable land. This impact would not be significant since it is consistent with
the comprehensive plan.

Alternative 3. Land use requirements for Alternative 3, with both housing options, would
be the same as those for the Proposed Action; consequently, the long-duration LOI and
significance determinations would remain the same: negligible for the onbase housing
option and low and not significant for the offbase housing option.
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4.4.3.2 Rural Land Use

Alternative 1. Alternative 1 would require the construction of pre-engineered buildings.
A total of approximately 80 acres of land would be acquired in fee simple in order to
accommodate the pre-engineered buildings at 100 launch facilities. The use of a pre-
engineered building would require an explosive safety zone of 1,795 feet. None of the
100 launch facilities proposed for Alternative 1 contain inhabited structures within the
expanded safety zone. The expansion of the explosive safety zone for this alternative
would require the acquisition of additional restrictive easements of approximately
134 acres around each launch facility. Approximately 13,400 acres of land would be
subject to additional restrictive easements.

Construction-phase activities would result in the disturbance of approximately
220 acres. The dry-farmed cropland category would have the largest amount of acreage
disturbed, amounting to 160 acres. Rangeland would have 57 acres of short-duration
disturbance and 3 acres of irrigated cropland and forestland would be disturbed. Long-
duration disturbance would be considerably smaller.

The short-duration impacts of Alternative 1 would be rated low and not significant since
more than 200 acres of dry-farmed cropland/rangeland would be disturbed at 100 launch
facilities. Long-duration impacts would be negligible.

Alternative 2. For Alternative 2, a total of 125 launch facilities would be used with two
HMLs per site. The launch facility improvements are the same as those of the Proposed
Action, the only difference would be the addition of 25 launch facilities. A total of
approximately 145 acres of land would be acquired in fee simple in order to accom-
modate the i'c-1,s at aHl 125 sites. The explosive safety zone for this alternative is the
same as that of the Proposed Action; therefore, approximately 34 acres of land around
each of the 125 launch facilities would require the acquisition of restrictive easements.
Approximately 4,200 acres of land would be subject to additional restrictive easements.
None of the 125 launch facilities proposed for Alternative 2 contain inhabited structures
within the expanded explosive safety zone.

The additional 25 launch facilities would result in a short-duration loss of 54 additional
acres of dry-farmed cropland, 8 additional acres of rangeland, and 3 additional acres of
irrigated cropland and forestland with a total of 320 acres for the 125 launch facilities.
The 125 identified launch facilities contain no inhabited structures within the 1,250-foot
explosive safety zone. Short-duration impacts would remain the same as those of the
Proposed Action, low and not significant, since more than 200 acres of dry-farmed
cropland/rangeland would be disturbed at 125 launch facilities. The long-duration
impacts would also be the same as those of the Proposed Action (negligible).

Alternative 3. For Alternative 3, all 200 launch facilities would be used with one HML in
a pre-engineaed building deployed per launch site. Approximately 95 acres of land
would be acquired in fee simple. The explosive safety zone would be expanded to
1,425 feet from the enclosure instead of 1,250 feet as with the Proposed Action. The
expansion of the explosive safety zone would require the acquisition of an additional
47 acres of restrictive easements around each launch facility. Approximately
9,400 additional acres of land would be subject to additional restrictive easements.
Short-duration impacts would be negligible. Since Alternative 3 would use all 200 launch
facilities, the 15 launch facilities with 35 inhabited structures in the expanded 1,425-foot
explosive safety zones would have to be relocated. Therefore, overall long-duration
impacts would be moderate since more than ten inhabited structures would require
relocation outside of the expanded explosive safety zones (Table 4.4.3-1). Long-duration
impacts would be significant since the action would affect inhabited structures within
the explosive safety zone.
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Table 4.4.3-1

Site-Level Impact. at Launch Facilities With Occupied Structures
Within the 1,425-Foot Explosive Safety Zone

(Alternative 3)

Launch Facility Residences OtherI LOI Significance

A-6 10 0 High Significant
A-8 2 0 Low Significant
D-11 2 0 Low Significant
E-3 2 0 Low Significant
H-5 1 0 Low Significant
H-6 1 0 Low Significant
1-10 1 0 Low Significant
J-6 - 1(school) High Significant
J-10 3 0 Low Significant
M-5 1 1 Low Significant
M-7 3 3 Moderate Significant
N-8 1 0 Low Significant
Q-15 1 0 Low Significant
S-33 1 0 Low Significant
S-34 1 0 Low Significant

TOTAL: 30 5

Note: 1 Other structures include commercial buildings and one school.

4.4.4 Cumulative Impacts

4.4.4.1 Urban Land Use

The Peacekeeper in Rail Garrison basing activity would be concentrated at Malmstrom
AFB and vicinity. Therefore, urban land use impacts are analyzed for the Great Falls
urban area.

The concurrent deployment of Small ICBM and Peacekeeper in Rail Garrison programs
would require 30 additional acres of privately owned land to site 160 multiple-family
units for onbase housing or a similar requirement of community land if housing is built
offbase. The overall long-duration impacts would be low and not significant like those of
the Proposed Action.

4.4.4.2 Rural Land Use

The Peacekeeper in Rail Garrison basing mode would require an explosive safety zone of
3,700 feet around the four train enclosures. The establishment of an explosive safety
zone for the Peacekeeper in Rail Garrison would require the acquisition of new
restrictive easements on approximately 194 acres of private land adjacent to the south
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boundary of the base. The land use outside the base under consideration for restrictive
easements is composed of dry-farmed cropland and is devoid of all inhabited structures.
The Peacekeeper in Rail Garrison program is not expected to affect rural land use with
the exception of the restrictions listed in Section 4.4.2.2.

4.4.5 Impacts of the No Action Alternative

For the No Action Alternative, the Air Force would continue to maintain existing
Minuteman ICBMs. The scope of such activities would not cause changes in either the
urban or rural areas. For the urban areas of Great Falls, Lewistown, and Conrad, land
use changes would occur as a result of normal community growth. The growth of these
communities is expected to be modest. For rural land use, current land uses are
expected to continue. There would probably be some decrease in dry-farmed cropland
acreage due to the encouragement of the Federal Farm Program to retire the erodible
and/or unproductive lands from cultivation, whereby the land eventually would revert to
rangeland or timber. However, the character of the ROI is not expected to change from
its present appearance.

4.4.6 Potential Mitigation Measures

No mitigation measures are recommended for the land use resource beyond the assumed
mitigations discussed in Section 4.4.1.4 for the Proposed Action, Alternative 1, and
Alternative 2. Additional mitigation measures are identified for Alternative 3 since all
200 launch facilities would be used for deployment. Potential mitigation measures for
rural land use include the following:

"* Adjust HML enclosure layouts where possible to ensure that the explosive
safety zones do not require the relocation of existing inhabited structures.

"* In those instances where the explosive safety zones of launch facilities con-
tain existing inhabited structures, these launch facilities would be dropped
from consideration for HML deployment. The HMLs would be relocated to
other launch facilities which are capable of deploying two HMLs per site and
would result in no relocation of inhabited structures, where possible.

4.4.7 Irreversible and Irretrievable Resource Commitments

For urban land use, use of land for expansion of housing can be considered a resource
commitment for the life of the residential buildings. Such a use would not cause an
irretrievable commitment as land can be retrieved through the removal of improvements.

For rural land use, removal of 610 acres of irrigated croplands, dry-farmed croplands,
and forest and rangelands would result in commitment to new land use for the life of the
program (350 acres for HML vehicle operations training area, 160 acres for expanded
launch facility area, and 100 acres for an expanded technical and personnel support
facility). This would not be considered an irreversible or irretrievable commitment of
land.
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4.4.8 Relationship Between the Local Short-Term Use of Man's Environment and
the Maintenance and Enhancement of Long-Term Productivity

Development of vacant developable lands would occur sooner due to program
requirements, and this more intensive use would enhance the long-term productivity of
the land as a community resource.

Agricultural losses at the launch facilities, HML vehicle operations training area, and
recreation area may limit the production of forage, hay, and timber on a small scale.
The provisions of the Federal Farm Program of the U.S. Department of Agriculture
would appear to prevent the actual loss of production of grains (wheat, barley, oats, and
corn). In instances of actual loss to operators, the loss would be compensated. With
regard to inhabited structures, fair market value and relocation benefits would be paid,
as legally mandated, to those persons, businesses, and/or institutions required to vacate
explosive safety zones.
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4.5 Recreation

Deployment of the Small Intercontinental Ballistic Missile (ICBM) program at Malmstrom
Air Force Base (AFB) would increase the use of local recreation facilities in Great Falls
and resource-based recreation areas in north-central Montana. Therefore, program-
related impacts on both regional and local recreation have been evaluated in this
analysis.

4.5.1 Impact A lysis Methodology

The impact analysis methodology for recreation involved three separate procedures:
evaluation of program impacts, determination of levels of impact (LOT), and
determination of the significance of impacts. The methodology also included
consideration of a number of assumptions and assumed mitigations. Regional recreation
impacts were analyzed for the north-central Montana Region of Influence (ROI);
however, site-level impacts were evaluated for specific recreation areas. Local
recreation impacts were analyzed for the communities of Great Falls, Lewistown, and
Conrad. In addition, a discussion of the impacts on the tourism industry is included in the
regional recreation section.

4.5.1.1 Evaluation of Proqgram Impacts

Regional Recreation. Regional recreation areas could be affected by increased
recreation use resulting from program-induced populations. Increased use, particularly
during seasonal and holiday weekends, could reduce the quality of the recreational
experience and create un• ife and unhealthful conditions when use exceeds the carrying
capacity of such areas. The baseline analysis identified recreation areas within
approximately 150 travel miles of Great Falls and projected use for various recreation
activities at these areas. Potential impacts on regional recreation areas were
determined by evaluating increased recreation use for various activities in terms of the
ability of the areas to absorb increases in use without a decrease in the quality of the
recreational experience.

The determination of the increase in recreation demand resulting from program-induced
population growth involved two basic steps: calculating total induced recreation
participation by activity for the region and allocation of the demand by activity to
individual recreation areas within the ROL. Increased recreation use was calculated using
per capita participation rates for each activity from a 1985 outdoor recreation needs
survey conducted for the Montana Department of Fish, Wildlife and Parks (MDFWP).

Program-related population growth would begin in 1990 and would continue to increase
until 1996 or 1997, when it would decrease slightly and then level off. Two forecast
years were selected for analysis: the peak-population year and the steady-state year.
The peak-population year represents the year (1996 for the Proposed Action,
Alternative 1, and Alternative 3, and 1997 for Alternative 2) when program-related
population would be highest, and the steady-state year represents the operations phase
(year 2000) when inmigrant population would level off after construction and assembly
and checkout activities are completed.

The increased demand for recreation attributed to program-relited population growth
was estimated by multiplying the forecasted peak-year and steady-state year population
levels by appropriate participation rates. To account for the difference in the
demographic characteristics between the existing population and the program-related
inmigrant population (i.e., younger-age population), per capita activity participation

4-158



rates for three age cohorts (18 to 24, 25 to 34, and 35 to 44 years old [Table 4.5.1-11)
were used to determine increased recreation demand. Few persons 45 years or older are
expected to inmigrate to the Great Falls urban area as a result of the proposed
program. Although 'he age-cohort participation rates were derived in the MDFWP
survey at the statewide level, it was assumed that they reflect recreation participation
in Region 4 since the composite participation rates at the statewide level and for
Region 4 are generally similar for most activities.

Based on the age distribution for Malmstrom AFB in the 1980 Census of Population (U.S.
Bureau of Census 1982b), the distribution of the program-related inmigrant population by
the three age cohorts was the following: 18 to 24 years -- 33 percent, 25 to 34 years --
22 percent, and 35 to 44 years -- 10 percent. The small number of persons 45 years or
older expected to inmigrate were included in the 35 to 44 age cohort. The remaining
inmigrant population was assumed to be less than 18 years old. The projected age cohort
population totals were multiplied by the participation rates for each age cohort and then

Table 4.5.1-1

Montana Outdoor Recreation Participation Rates 1

Age Age Age Median 4

Activity Montana 2 Region 42,3 18-24 25-34 35-44 Days

Camping 51.9 54.4 72.9 62.4 55.4 8
Hunting 37.6 36.8 40.0 47.2 40.6 10
Backpacking 14.4 12.3 22.1 20.2 16.3 6
Horseback Riding 22.3 20.6 33.6 30.1 23.9 6
Off-Road Vehicle Use (4x4) 24.1 19.0 41.4 25.8 25.7 7
Off-Road Vehicle Use 11.5 11.9 30.7 14.9 10.1 10

(All-Terrain Vehicles)
Picnicking 74.8 77.1 78.6 83.9 79.7 6
Fishing 56.4 57.3 58.6 65.5 61.2 12
Motorboating 32.6 33.6 46.4 37.6 32.6 5
Waterskiinfg 14.5 16.2 32.9 20.5 14.5 4
SwimmingI 42.3 43.1 70.7 59.6 44.6 7
Rafting 18.1 14.6 31.4 26.1 18.1 3
Canoeing 11.4 7.9 19.3 17.7 12.0 4
Snowmobiling 16.3 19.0 31.4 21.1 14.5 5
Cross-Country Skiing 18.6 12.3 19.3 26.4 21.7 7
Downhill Skiing 18.8 17.8 37.9 28.9 17.8 6

Notes: IParticipation rates derived from The Montana Outdoor Recreation Needs
2Surve_ (University of Montana 1986).

Percent of population 18 years or older estimated to participate in activity
at least once during the year.

4MDFWP Administrative Region 4.
4 Median number of days participation in activity occurs.
5 Swimming in lakes, streams, rivers, or ponds.
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summed to determine the total increase in recreation demand attributed to program-
related population growth for each activity. Because participation rates were not
available for the 0 to 17 age cohort, the total induced demand was increased by a
professionally judged 5 percent to account for recreation use by this age cohort
(approximately 90% of the 0-17 age cohort is projected to be less than 14 years old and
over 70% percent is estimated to be less than 10 years old).

The total program-induced demand for each activity was then allocated to specific
recreation areas based on available historical use data, discussions with regional
recreation officials, and professional judgment. Program-induced demand was reduced
by approximately 5 percent for most activities to account for participation in activities
by the program-induced population at recreation areas outside the ROI. Total induced
demand was adjusted further to account for participation in activities in the ROI outside
of the established recreation areas considered in this analysis. This recreation use would
occur primarily on private lands or on undeveloped public lands (i.e., federal, state, or
local). The amount of recreation projected to occur on these lands varied by activity.
Recreation impacts were based on an overall assessment of increased use at each
recreation area and the ability of each area to absorb the increased use.

Local Recreation. The components of the local park and recreation systems in the
affected communities were analyzed using the methodology discussed in Section 3.5.2.3.
Inmigrant populations in the peak-population year and the steady-state year were added
to the projected baseline population for those years to determine total demand for
parkland and recreation facilities. Based on program-induced population projections, the
peak-population year for Great Falls would be 1996 for the Proposed Action,
Alternative 1, and Alternative 3, and 1997 for Alternative 2. The peak-population year
for Lewistown and Conrad would be 1992 and 1993, respectively, for the Proposed
Action, Alternative 1, and Alternative 3; for Alternative 2, the peak-population year for
Lewistown and Conrad would be 1994 and 1993, respectively. The steady-state year
would occur in the year 2000 for Great Falls. Operations-phase population increases are
not projected for Lewistown or Conrad.

Per capita facility and parkland acreage ratios for the peak-year and steady-state
populations were then determined and compared to existing ratios to determine the
impact of the proposed program on local recreation. Existing ratios were based on an
estimated 1986 population of approximately 70,300 for the Great Falls urban area, 58,400
for the City of Great Falls, 6,900 for Lewistown, and 3,100 for Conrad. Impacts were
assessed on additional parkland acreage and recreation facilities needed to maintain
baseline ratios.

The younger inmigrant population is expected to participate in recreation activities at
higher levels than the existing population. In addition, though military personnel,
particularly those living on Malmstrom AFB, have access to various base recreation
facilities, it is expected that these personnel and their dependents would also use the
facilities provided by the City of Great Falls and participate in the various activities
offered by the city's program such as recreation leagues.

4.5.1.2 Determination of Levels of lmpac t

Regional Recreation. The LOIs for regional recreation were baser' -ises in
visitation at recreation areas within the ROT. Changes in visitation i .. e were
associated with program-related increases in population and the relative ability of
recreation areas to absorb increases in recreation use. Although recreation opportunities
are available year-round, recreation uae tends to be concentrated at specific times of the
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year depending on the activity. These peak-use periods, generally holidays and seasonal
weekends (e.g., summer, winter, or activity-specific seasons such as hunting), typically
account for a majority of the use. Problems such as overcrowding, activity conflicts,
traffic congestion, littering, loss of serenity, and law enforcement are all linked to
increases in visitation and can result in declines in the quality of the recreational
experience and potential health and safety problems. Declines in the quality of the
recreational experience can be both perceived and actual (e.g., decrease in hunter or
angler opportunity or success).

The extent that increased visitation would decrease the quality of the recreational
experience determines the changes in the operation and management of recreation areas
(e.g., upgrading/expansion of facilities or restricting access through use of permits or
reservation requirements) required to maintain existing recreational qualities.

The LOIs for regional recreation are the following:

"* Negligible Impact -- Minimal increase in visitation pressure that recreation
areas in the ROI would be able to absorb without a decline in the quality of
the recreational experience.

"* Low Impact -- Increased visitation pressure would result in occasional
crowding of recreation areas and a noticeable decline in the quality of the
recreational experience. Increased recreation use would contribute to the
crowding of recreation areas primarily during peak-use periods.

"* Moderate Impact -- Increased visitation pressure would result in frequent
crowding of recreation areas and an appreciable decline in the quality of the
recreational experience. Increased recreation use would contribute to the
crowding of recreation areas during both peak-use and some nonpeak-use
periods.

"* High Impact -- Increased visitation pressure would result in regular crowding
of recreation areas and a substantial decline in the quality of the recreational
experience.

Local Recreation. The LOIs for local recreation were defined in terms of the decline in
the level of service provided by the existing recreation system (i.e., facilities, programs,
staffing, and parkland) resulting from an increase in the demand for local recreation
services. The extent that the capacity of the existing system is exceeded determined the
expansion of the system (e.g., additional parkland, facilities, staffing, and/or programs)
that would be required to maintain existing levels of service. Capacity was evaluated in
terms of the ability of the local system to maintain a balanced neighborhood distribution
of parkland and facilities in the community and provide recreation services without
limiting or restricting use of facilities or placing limitations on participation in
recreation programs. The LOIs for local recreation are the following:

"* Negligible Impact -- Minimal increase in demand for recreation services that
does not exceed capacity of the existing system; no decline in the level of
service provided.

"* Low Impact -- Increased demand for recreation services that approaches the
capacity of the existing system with a slight decline in the level of service
provided; no parkland or facility deficiencies occur.
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"* Moderate Impact -- Increased demand for recreation services that exceeds
the capacity of the existing system with a noticeable decline in the level of
service provided; minor parkland and facility deficiencies occur.

"* High Impact -- Increased demand for recreation services that exceeds the
capacity of the existing system with a substantial decline in the level of
service provided; major parkland and facility deficiencies occur.

4.5.1.3 Determination of Significance

The significance of recreation impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of the impacts. Context includes consideration of the
settings (site, local, or regional) and the duration of the impacts. The CEQ regulations
provide ten items that should be considered in evaluating intensity. Of these ten items,
the following are applicable to the recreation resource:

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

"* The degree to which the effects on the quality of the human environment are

likely to be highly controversial; and

"* The degree to which the proposed action affects public health or safety.

Public health and safety may be affected if increased use of recreation areas results in
overcrowded conditions and delays or reductions in the maintenance of facilities that
may create unsafe conditions and increase the potential for injury.

In addition to these considerations, which are specifically identified in the CEQ
regulations, the following consideration is judged appropriate for the recreation resource:

Whether the action creates a need for institutional responses in the form of
capital expenditures for the development of new facilities.

Should recreation opportunities become exhausted, the need to provide new recreation
lands or facilities may require extensive institutional response such as raising taxes or
floating a bond issue.

4.5.1.4 Assumptions and Assumed Mitigations

Assumptions. The following assumptions were applied in assessing impacts on regional
recreation:

An ROI based on a 150-mile travel distance (approximately 3 hr) from the
potentially affected population center will capture most of the regional
recreation demand generated by the program-induced population;

Program-induced population will participate in various recreation activities
with the same frequency as current residents of the region; and

Approximately 95 percent of the total program-induced demand for most
activities will generally occur at regional recreation areas within the ROI.
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The following assumption was applied in assessing impacts on local recreation:

* Existing parkland, recreation facilities, recreation programs, and staffing
levels are adequate to provide a balanced recreation system, given current
budgetary constraints.

Assumed Mitigations. The following mitigation measure was assumed for the regional
recreation analysis:

The Air Force, in association with state and federal natural resource
agencies, will develop an environmental awareness program to be presented
(with both printed materials and a multimedia presentation) to Air Force and
contractor personnel. This program will be designed to inform the program-
related inmigrants about precautions (and applicable regulations) necessary to
preserve the unique environment of the region and preserve the goodwill of
the residents. The environmental awareness program will include a
description of recreation, biological, and cultural resources in the region and
measures to be taken to prevent disturbance to or damage of these
resources. The program will also provide a description of agricultural
practices in the region and procedures to follow to avoid unnecessary
interruptions and disturbances to local agriculture.

The environmental awareness program may be effective in minimizing
potential indirect impacts on recreation, biological, agricultural, and cultural
resources and reducing the potential for conflicts with private landowners and
illegal hunting and fishing occurrences. In addition, the environmental
awareness program will include information to assist inmigrants in
assimilating into the community. This information will include an overview
of the cultural and recreation opportunities, special interest groups and clubs,
health care facilities, and human service organizations available in the Great
Falls area.

4.5.2 Impacts of the Proposed Action

Long-duration impacts on regional recreation for the Proposed Action would be low
because increased recreation use would contribute to the crowding of some recreation
areas during peak-use periods, resulting in a noticeable decline in the quality of the
recreational experience. Impacts would not be considered significant since infrequent
crowding of some recreation areas would not require a major institutional response to
provide additional facilities or affect public health and safety. Long-duration impacts on
local recreation for the Proposed Action would be moderate because program-induced
demand for recreation facilities and programs may result in or contribute to facility
shortages, resulting in a noticeable decline in the level of service provided. Impacts
would be significant because development of additional facilities would require extensive
institutional response to provide additional facilities (Figure 4.5.2-1). Since program-
related population growth would begin in 1990, continue to increase until 1997, and
remain at essentially that level during the operations phase, short-duration impacts on
regional or local recreation are not expected.

4.5.2.1 Regional Recreation

Increased recreation use in the ROI would result in long-duration, low, and not significant
impacts on regional recreation. Impacts would be low because overall use at most
recreation areas in the RO[ is generally high only during peak-use periods. Increased use
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would contribute to the crowding of some recreation areas during these periods, resulting
in a noticeable decline in the quality of the recreational experience. However, because
of the proximity of Giant Springs State Park to Great Falls and Malmstrom AFB,
increased recreation use may contribute to the crowding of this recreation area during
both peak-use and some nonpeak-use periods resulting in a moderate impact. Impacts
would not be considered significant since infrequent crowding of some recreation areas
would not require a major institutional response to provide additional facilities or affect
public health and safety. Impacts would be the same regardless of the housing option
selected.

Program-induced population growth is projected to increase recreation use in the ROI
from approximately 4 to 8.5 percent (depending on the activity) above baseline
projections by 1996, and from 3.5 to 7.5 percent by the year 2000. The projected
increase in use for various activities is shown in Table 4.5.2-1. However, the relative
increase in use at some individual recreation areas for various activities may be greater,
since recreation use is not evenly distributed throughout the ROT.

Within the ROI, the largest increase in recreation use would occur in the Lewis and Clark
National Forest, primarily the Jefferson Division in the Little Belt, Snowy, and Highwood
mountains. It is projected that a majority of the total increased recreation use in the
national forest would occur in the Jefferson Division because of its proximity to Great
Falls. Activities expected to receive the largest increase in use include fishing (increase
of 2,900 activity days), hunting (6,000 activity days), downhill skiing (6,000 activity days),
cross-country skiing (5,500 activity days), camping (9,300 activity days), off-road vehicle
(ORV) use (12,800 activity days), and snowmobiling (4,800 activity days). The increase in
use above baseline totals for this recreation area is projected to be 5 to 9 percent for
each of these activities. The increase in use above baseline totals for other activities is
projected to be 4 percent or less.

Increases in recreation use for the Jefferson Division would have a low and not
significant impact on regional recreation. The increased use that is expected to occur
may result in a noticeable decline in the quality of the recreational experience. The
Jefferson Division is heavily used for certain activities such as hunting and camping; use
for snowmobiling, ORVs, and cross-country skiing is also increasing. Much of the
increased use can be expected to occur during periods when use of the national forest is
at its highest for these activities (e.g., holiday weekends, hunting season, or winter sports
season). Of particular concern in the Jefferson Division is increased hunting use in the
Little Belt Mountains, specifically for antlered bull elk. Currently, hunting pressure in
this area is approaching levels where the MDFWP is considering implementing special
permit hunting (i.e., quota system) for this area. Special permit hunting would result in a
decrease in hunter opportunities in this area and would increase hunting pressure in other
areas of the region with open hunting regulations. Additional hunting pressure resulting
from the program-induced population may contribute to the need for changes in the
regulations for this area.

The Rocky Mountain Division of the Lewis and Clark National Forest is also expected to
receive a large increase in recreation use, particularly in the Gibson Reservoir and Teton
River Headwaters areas. Activities expected to receive the largest increased use include
fishing (600 activity days), hunting (3,700 activity days), backpacking (2,400 activity
days), camping (3,700 activity days), horseback riding (2,900 activity days), snowmobiling
(600 activity days), and boating (900 activity days). The increase in use above baseline
for each of these activities is projected to be 4 to 8 percent. The increase in use for
other activities above baseline totals is projected to be 3 percent or less. Impacts are
projected to be low and not significant for the Rocky Mountain Division because this area
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is also heavily used for certain activities during peak-use periods, and increased use may
contribute to existing crowded conditions at these times, resulting in a noticeable decline
in the quality of the recreational experience.

Holter and Canyon Ferry lakes are projected to receive increased boating and
waterskiing use. Increases in boating (2,900 and 1,300 activity days, respectively) and
waterskiing (2,100 and 700 activity days, respectively) are expected to result in a
5-percent or less increase in use above baseline totals. Camping would also increase at
these lakes (3,900 and 1,400 activity days, respectively), as would fishing
(1,100 and 2,300 activity days, respectively) and swimming (7,000 and 2,400 activity days,
respectively). These lakes are very popular recreation areas, particularly for water-
based activities, and are generally crowded on most summer and holiday weekends.
Increased use during the peak-use periods would result in low and not significant impacts
at these areas.

Picnicking and general day-use activities would increase at Giant Springs State Park,
near Great Falls. The park is heavily used by both residents of Great Falls (including
Malmstrom AFB personnel) and by visitors from outside the Great Falls area. The
demand for use of the group picnic area and other areas of the park is expected to
increase by approximately 8 percent above baseline as a result of program-induced
population growth. Heaviest use of the park occurs during the summer months, but
weather permitting, use by Great Falls residents occurs year-round. Increased use of the
park during the peak-use and some nonpeak-use periods would result in moderate and not
significant impacts at the park.

State recreation areas along the Missouri River and fishing access sites at various lakes
(particularly Ackley Lake, Newlan Creek Reservoir, Nilan Reservoir, Pishkun Reservoir,
and Willow Creek Reservoir) in the ROI would receive increased recreation use, primarily
for fishing (100-900 activity days). It is projected that fishing use would increase
from 4 to 7 percent above baseline at these recreation a.:cas, particularly the state
recreation areas associated with the Missouri River Recreation Road. Boating would also
increase, as well as camping and waterskiing at some of these areas. Many of these
areas receive heavy use on holiday and summer weekends, and increased use may
contribute to a noticeable decline in the quality of the recreational experience, resulting
in low and not significant impacts.

Benton Lake National Wildlife Refuge and Freezeout Lake Wildlife Management Area are
projected to receive increased use (1,000 and 1,500 activity days, respectively) for
hunting, primarily migratory and small game-bird hunting. Increased use is projected to
be 5 pcrcent or less, but would be concentrated at times of the year when these areas are
already heavily used (e.g., hunting season), resulting in low and not significant impacts at
these areas.

The Smith and Missouri rivers are expected to receive most of the floating activity in the
ROT. It is projected that each river would receive approximately 1,800 and 4,000 activity
days of increased use, respectively. Impacts would be low and not significant because
increased use would most likely occur during the late spring and early summer months
when floating activity is highest, and would contribute to a noticeable decline in the
quality of the recreational experience. Currently, management regulations are being
considered by the MDFWP for the Smith River. These regulations would restrict the
number of floaters on the rI- er (the river is not very wide and has no public access points
for the 61-mi float distance) and may require the implementation of a reservation system
if demand for recreation use increases beyond established capacity limits. Additional
floating pressure resulting from the program-induced population may contribute to the
need to implement such regulations.
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The relative increase in use above baseline totals at other recreation areas in the ROI is
projected to be 6 percent or less; therefore, impacts would range from negligible to low
and not significant at these areas.

Tourism. Deployment of the Small ICBM program in north-central Montana would not
result in any direct impacts on the state's tourism industry. Potential transportation and
visual resource impacts (i.e., impacts on persons traveling in the region) of the program
are discussed in Sections 4.3 and 4.6, respectively. Deployment of the system may have
a potential indirect effect on tourism in the region and for the state as a whole. The
proposed program may have an adverse effect on how Montana is perceived by potential
tourists because of media attention focused on the deployment of the system and its
peacetime operation (though the system may be an attraction for some individuals).
However, because the amount and type of national and regional media attention given to
the program cannot be ascertained at this time, estimates of the potential effects on the
tourism industry, if any, cannot be specifically determined.

The deployment of other missile systems in the past (e.g., Peacekeeper missiles In
Wyoming) has not resulted in a large amount -f me a attention. General media
coverage of the deployment and peacetime ope ,n of the system would not likely
result in a noticeable effect on tourism in the re,. Jn or state and any decrease would
likely be of short duration. However, given the scenario that extensive media coverage
does occur, deployment of the system could result in an adverse effect on the state's
travel promotion efforts.

4.5.2.2 Local Recreation

Long-duration impacts on local recreation for the Proposed Action would be moderate
and significant for the City of Great Falls, and negligible for the cities of Lewistown and
Conrad. Overall impacts on local recreation are based on those determined for the City
of Great Falls. Long-duration impacts for Great Falls would be moderate because
program-induced demand for recreation facilities and programs may result in or
contribute to facility shortages, resulting in a noticeable decline in the level of service
provided. Impacts would be significant because development of additional facilities
would require extensive institutional response to provide additional facilities. Long-
duration impacts for Lewistown and Conrad would be negligible because existing
facilities and programs are adequate to accommodate the program-induced demand for
recreation services. Short-duration impacts on local recreation are not expected.

City of Great Falls. Regardless of whether most of the permanent population growth
occurs at Malmstrom AFB (onbase housing option) or in the community (offbase housing
option), the additional use of recreation facilities and programs provided in Great Falls
and additional parkland requirements would result in moderate and significant impacts on
local recreation, unless the local recreation system is expanded to meet program-induced
demands. Long-duration impacts would occur because the recreation demand identified
during the peak-population year would essentially remain at the same level throughout
the operations phase.

Program-related population growth in the Great Falls urban area is projected to result in
a 10.9-percent (8,120 inmigrants) increase in population above baseline projections
by 1996, declining to 10.1 percent (7,580 inmigrants) by the year 2000. Parkland and
recreation facilities in Great Falls would receive increased use from the inmigrant
population. To maintain existing per capita ratios for recreation facilities, additional
softball (2 fields), golf (9 holes), tennis (6 courts), and swimming (1 pool) facilities would
be needed in the peak-population year (1996). Table 4.5.2-2 provides a summary of the
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neighborhood parkland and recreation facility requirements for the peak-population
year (1996). Local recreation impacts would occur because certain facility shortages, in
particular, softball and golf, may exist in the local recreation system and the program-
related population growth would increase demand for these facilities. These baseline
facility shortages would he exacerbated, resulting in a noticeable decline in the leve oi"
service provided by the recreation system, unless additional facilities are provided. The
need for additional tennis and swimming facilities may be reduced or eliminated
depending on the location of new housing in the community. If new housing is built in
areas of the city currently having limited residential development and few or no
neighborhood recreation facilities, additional facilities may be required as a result of the
program-induced growth. Impacts would be significant because the development of
additional facilities would require extensive institutional response in the form of capital
expenditures for construction of these facilities.

To maintain existing per capita ratios for developed parkland, approximately 130 acres of
additional parkland would be needed to provide new facilities (approximately 80 acres)
and for development of new neighborhood parks (approximately 50 acres). Development
of new facilities (e.g., golf and softball) would likely occur on undeveloped parcels
already owned by the city. New neighborhood parks may be needed depending on the
housing option selected. Because those areas of Great Falls projected to receive a
majority of the new housing development (e.g., the area west of Malmstrom AFB and
east of the city's corporate limits and the area south of 10th Avenue South and east of
the Missouri River) currently have only a small amount of parkland acreage because of
limited residential development, additional parkland would need to be developed to meet
specific neighborhood needs for the of fbase housing option. Land would generally be
acquired through land dedication when new subdivisions are built, but development would
still be necessary. New neighborhood parks would not likely be required for the onbase
housing option because most of the population growth would occur at Malmstrom AFB.
Impacts on parkland for the offbase housing option would be moderate because there
would be a noticeable decline in the level of service provided by the recreation system
without the development of additional neighborhood parks. Impacts would be significant
because a fiscal response would be required to develop such parkland. Parkland impacts
for the onbase housing option would be negligible.

The city would need to expand its recreation program as a result of the increased
population. The addition of the younger-age inmigrant population to the Great Falls
urban area would require the expansion of city recreation leagues (for softball,
basketball, and volleyball) and other program components to accommodate the expected
increase in demand. Expansion of the city recreation leagues would require more
facilities (e.g., softball fields and gymnasiums). Development of additional parkland and
expansion of the city's recreation program may require the addition of two to three full-
time employees to administer, operate, and maintain the park and recreation system.
Additional part-time staff would also be required and may be able to satisfy some full-
time staff requirements.

Cities of Lewistown and Conrad. Construction-phase activities near Lewistown and
Conrad would produce modest population increases for a short period of time. Population
increases in Lewistown are forecast to occur over a 5-year period, peaking in 1992
with 110 continuous and 10 commuting inmigrants. Increases in Conrad are also forecast
to occur over a 5-year period, peaking in 1993 with 60 continuous and 10 commuting
inmigrants. Program-related population increases would not create an appreciable
demand for additional parkland, facilities, and staffing beyond that already provided for
within the communities. The available facilities and parkland acreage for both
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Lewistown and Conrad (Section 3.5.3.2) are adequate to accommodate the program-
induced demand for recreation services. Therefore, long-duration impacts would be
negligible in both of these communities.

4.5.3 Impacts of Alternatives

Long-duration impacts on regional recreation for Alternatives 1, 2, and 3, regardless of
the housing option selected, would be low and not significant because increased
recreation use would contribute to the crowding of some recreation areas during peak-
use periods, resulting in a slight decline in the quality of the recreational experience.
Long-duration impacts on local recreation for all three alternatives would be the same as
the Proposed Action because program-induced demand for recreation facilities and
programs may result in or contribute to facility shortages, resulting in a noticeable
decline in the level of service provided. Short-duration impacts on regional and local
recreation are not expected.

4.5.3.1 Regional Recreation

Alternative 1. Program-induced population growth for Alternative 1 is projected to
increase total recreation use in the ROI from approximately 3 to 6 Dercent (depending on
the activity) above baseline totals by 1996 and from 2.5 to 5 percent by the year 2000.
As a result of the smaller inmigrant population for Alternative I, program-induced
recreation use in the ROI would be approximately 27 percent lower for Alternative 1
than for the Proposed Action in the peak-population year and 29 percent lower in the
steady-state year (Table 4.5.3-1). Therefore, increased use at individual recreation areas
would be lower for all activities, specifically in the Lewis and Clark National Forest and
at other heavily used recreation areas in the ROT. However, long-duration impacts on
regional recreation would remain low and not significant, though the smaller increase in
use would reduce the potential for a decline in the quality of the recreational experience
at these areas.

Alternative 2. Program-induced population growth for Alternative 2 is projected to
increase total recreation use in the ROI from approximately 4.5 to 9.5 percent
(depending on the activity) above baseline totals by 1997 and from 4.5 to 9 percent by the
year 2000. As a result of a larger inmigrant population for Alternative 2, program-
induced recreation use in the ROI would be approximately 19 percent higher for all
activities for Alternative 2 than for the Proposed Action in the peak-popuilation vear and
22 percent higher in the steady-state year (Table 4.5.3-1). However, though the
increased use at individual recreation areas would be higher, long-duration impacts would
remain low and not significant as for the Proposed Action.

Alternative 3. Impacts of Alternative 3 would be the same as those of the Proposed

Action.

4.5.3.2 Local Recreation

Alternative 1. Program-related population growth in the Great Falls urban area would
result in an approximate 7.9-percent increase (5,890 inmigrants) above baseline totals
by 1996 declining to a 7.1-percent increase (5,360 inmigrants) by the year 2000. Impacts
of Alternative 1 would be the same as those of the Proposed Action for both housing
options. Recreation facility and neighborhood parkland requirements (Section 4.5.2.2,
Table 4.5.2-2) for the offbase housing option necessary to maintain existing per capita
ratios would be similar, resulting in a moderate and significant impact. New
neighborhood parkland would not be needed for the onbase housing option because most
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population growth would occur at Malmstrom AFB. Program-induced population growth
in Lewistown and Conrad would be similar to the Proposed Action; therefore, long-
duration impacts on iocal recreation would be negligible in these locations.

Alternative 2. Program-related population growth in the Great Falls urban area would
result in an approximate 12.9-percent increase (9,620 inmigrants) above baseline totals
by 1997 and decline to a 12.3-percent increase (9,200 inmigrants) by the year 2000.
Impacts of Alternative 2 would be identical to those of the Proposed Action for both
housing options. Recreation facility and neighborhood parkland requirements (Sec-
tion 4.5.2.2, Table 4.5.2-2) for the offbase housing option necessary to maintain existing
per capita ratios would be similar. Long-duration impacts would be moderate and
significant. New neighborhood parkland would not be needed for the onbase housing
option because most of the population growth would occur at Malmstrom AFB. Program-
induced population growth in Lewistown and Conrad would be similar to the Proposed
Action; therefore, long-duration impacts on local recreation in these two cities would be
negligible.

Alternative 3. Impacts of Alternative 3 would be the same as those of the Proposed
Action for both housing options.

4.5.4 Cumulative Impacts

4.5.4.1 Regional Recreation

If the Small ICBM and Peacekeeper in Rail Garrison programs are implemented
concurrently, program-related population growth is projected to increase recreation use
in the ROI from approximately 4 to 9 percent (depending on the activity) above baseline
totals by 1996 and from 4 to 8.5 percent by the year 2000. The cumulative recreation
use would be approximately 9 percent higher than the Proposed Action in the peak-
population year and 10 percent higher in the steady-state year (Section 4.5.3.1,
Table 4.5.3-1). Although the increased use for individual recreation areas would be
slightly higher, the cumulative long-duration impacts of the Small ICBM and Peacekeeper
in Rail Garrison programs would remain low and not significant.

4.5.4.2 Local Recreation

If the Small ICBM and Peacekeeper in Rail Garrison programs are implemented con-
currently, program-related population growth above baseline totals would be approxi-
mately 11.9 percent (8,850 inmigrants) by 1996, declining to 11.1 percent
(8,310 inmigrants) by the year 2000 in the Great Falls urban area. Recreation facility
and neighborhood parkland requirements (Section 4.5.2.2, Table 4.5.2-2) for the offbase
housing option necessary to maintain existing per capita ratios are similar to those of
Alternative 2, resulting in a long-duration, moderate, and significant impact. New
neighborhood parkland would not be needed for the onbase housing option because most
of the population growth would occur at Malmstrom AFB. Program-related population
growth in Lewistown and Conrad would be similar to that of the Proposed Action.
Therefore, long-duration impacts on local recreation would be negligible in these cities.

4.5.5 Impacts of the No Action Alternative

Baseline population in the ROI is expected to increase by approximately 8 percent
from 1986 to 1996 and by approximately 12 percent by the year 2000. In terms of
increased regional recreation use, participation in individual activities is projected to
increase proportionally to population growth with the highest absolute increases in use
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occurring in fishing and hunting activities. The various land divisions of the Lewis and
Clark National Forest would continue to be the most heavily used recreation areas in the
ROI for most activities. However, the Holter Lake and Canyon Ferry Lake recreation
areas would continue to receive the highest use for water-based recreation activities
such as boating and waterskiing. The proportion of use for each activity that would
occur at individual recreation areas within the ROI is expected to remain about the
same, though use would be higher in absolute terms.

Baseline forecasts for the Great Falls urban area show a population increase of
about 4,000 or approximately 5.6 percent from 1986 to 1996 and an increase of 4,800 or
slightly less than 6.8 percent by the year 2000. Approximately 60 percent of the baseline
growth is associated with the new KC-135R air refueling mission at Malmstrom AFB.
Great Falls would not have an adequate supply of some recreation facilities during this
period. To accommodate increased demand, the city would need to construct additional
softball and golf facilities and would need to develop additional neighborhood parkland in
areas where growth is expected to occur. Parkland would be acquired through the land
dedication provision of Montana's land platting regulations as additional subdivisions are
developed. Staffing may need to be increased by approximately one to two persons to
handle the expected expansion of the city's park and recreation system. Lewistown and
Conrad have sufficient parkland and facilities to accommodate baseline growth.

4.5.6 Potential Mitigation Measures

No mitigation measures are recommended for regional recreation beyond those assumed
in Section 4.5.1.4.

Mitigation measures for local recreation that could be undertaken to reduce or eliminate
potential significant program-related impacts include the following. All, some, or none
or these measures may be implemented.

"* Construct/develop new recreation facilities and parkland. This action would
provide additional facilities to accommodate increased demand. The cost for
some facilities such as a golf course or softball complex may be high. The
City of Great Falls would be responsible for this action, and it would be
implemented as the need arises.

"* Adjust scheduling of facility use or perform minor upgrading of facilities.
This action would accommodate increased demand by providing for more
hours of use by changing the hours of oppration or by adding lights to specific
recreation facilities. The City of Great Falls would be responsible for this
action, and it would be implemented as necessary.

"* Place time limitations on use of facilities. This action would allow more
people to use facilities but limits the length of use. Implementation of this
mitigation may be publicly unacceptable. This action could be limited to
time periods when use of the facilities is highest. The City of Great Falls
would be responsible for this action, and it would be implemented as
necessary.

"* Expand cooperative agreements for use of city and school district recreation
facilities. The City of Great Falls and the Great Falls Public Schools (GFPS)
system currently have a cooperative agreement for use of some school
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district athletic facilities (e.g., gymnasiums). This agreement could be
expanded to include additional school district demand resulting from the
program. The City of Great Falls and the GFPS system would implement this
action.

4.5.7 Irreversible and Irretrievable Resource Commitments

Impacts on regional and local recreation would not result in any irreversible and
irretrievable resource commitment of resources.

4.5.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

There would be no impact on maintenance and enhancement of long-term productivity as
a result of short-term use of recreation areas or facilities.
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4.6 Visual Resources

The construction of proposed Small Intercontinental Ballistic Missile (ICBM) facilities at
Malmstrom Air Force Base (AFB) and the deployment area would affect visual
resources. The visual resources analysis includes consideration of both rural areas and
Malmstrom AFB.

4.6.1 Impact Analysis Methodology

The impact analysis methodology for visual resources involved three separate proce-
dures: evaluation of program impacts, determination of levels of impact, and
determination of the significance of impacts. The methodology also included consider-
ation of a number of assumptions and assumed mitigations. Impacts were evaluated at
the site level and a collective assessment was made. For visual resources, site-level
impacts were evaluated for launch facilities at Malmstrom AFB and other construction
sites.

4.6.1.1 Evaluation of Program Impacts

Visual resources would be affected to the extent that program deployment would alter
the landscape as a result of construction of facilities and the clearing of existing
vegetation from the land. The methodology used to identify these impacts was derived
from the U.S. Bureau of Land Management's (BLM) Visual Resources Management (VRM)
guidelines. An important part of the VRM process is to categorize program areas by
visual sensitivity and their distance from viewers. For the Small ICBM analysis, it was
assumed that any launch facility to receive a Hard Mobile Launcher (HML) enclosure
which is not visible from or within 0.5 mile of scenic or heavily traveled highways
(highways with more than a 1985 average annual daily traffic [AADTJ of 1,000) would be
so distant from viewers and have so few viewers that the impact on highway travelers
would be negligible. There are 179 launch facilities that fall in this category, and
21 launch facilities that do not. These 21 are identified as areas of intensive study and
are the principal subject of the following impact analysis. In addition, the analysis
discusses potential visual impacts related to roads and bridges, Malmstrom AFB,
occupied residences within 2,000 feet of launch facilities, and tourists.

For the Small ICBM visual resources analysis, photographs of the deployment area, land-
form maps, and geographical descriptions from various sources were used to divide the
deployment area into four landscape characteristic provinces (LCPs), as described in
Section 3.6.3. The methodology then involved the rating of the degree of visual contrast
between program facilities and each element of the existing landscape. The extent to
which the proposed program may adversely affect the visual quality of the landscape
depends on the degree of contrast expected to occur between program facilities and the
three existing landscape features found in each LCP: landform, vegetation, and struc-
tures. Each of these features consists of four elements: form, line, color, and texture
(U.S. Bureau of Land Management 1986).

To determine the contrast rating of each feature at each LCP, one launch facility photo-
graph from each LCP, representing the typical landscape of that LCP, was used to
prepare with-program simulation drawings. Since there are no launch facilities visible
from scenic or heavily traveled highways in the Foothills LCP, only three simulations
were prepared: Mountains, Rolling Uplands, and Planar Uplands LCPs. These simulations
were then used to define the degree of contrast for each element of each feature.
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The four elements are defined and numerically weighted as follows:

Form. The mass or shape of an object or objects which appear unified (4).

Line. The path that the eye follows when perceiving abrupt differences
in form, color, or texture, or when objects are aligned in a one-
dimensional sequence (3).

Color. The property of reflecting light of a particular intensity and
wavelength to which the eye is sensitive (2).

Texture. The aggregation of small forms or color mixtures into a contin-
uous surface pattern, the parts of which do not appear as discrete
objects (1) (U.S. Bureau of Land Management 1986).

The four degrees of contrast ratings are defined and numerically weighted as follows:

None. The element contrast is not visible or perceived (0).

Weak. The element contrast can be seen but does not attract
attention (1).

Moderate. The element contrast begins to attract attention and dominate the
characteristic landscape (2).

Strong. The element contrast demands attention, will not be overlooked,
and is dominant in the landscape (3) (U.S. Bureau of Land
Management 1986).

After the degree of contrast was judged, their weights (0-3) were multiplied by the
weights of each element (1-4) to obtain the contrast score for each element of each
feature. The feature scores for each LCP were then totaled and averaged to obtain the
contrast rating for each LCP.

Other program impacts on visual resources could result from improvements to roads and
bridges, construction of program facilities at Malmstrom AFB, and residences located
less than 2,000 feet from launch facilities. Temporary visual impacts from road and
bridge construction and construction at Malmstrom AFB are considered negligible if
construction activity is more than 0.5 mile from heavily traveled highways. Similarly,
impacts are considered negligible if only isolated residences are within the viewshed of
construction activity at the launch facilities. These actions were reviewed and impacts
are discussed in Section 4.6.2.

4.6.1.2 Determination of Levels of Impact

Using the impact analysis methodology discussed in Section 4.6.1.1, there could be a
maximum contrast rating score of 30 for each feature at any LCP location as shown
below.

Element Weight X Degree of Contrast - Score
Form 4 Strong 3 12
Line 3 Strong 3 9
Color 2 Strong 3 6
Texture 1 Strong 3 3
Maximum Score: 30
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The BLM contrast rating guidelines state that any contrast rating score in excess of 21 is
extreme. On the basis of these considerations, the following criteria were developed to
assess impacts as negligible, low, moderate, or high:

" Negligible Impact -- Visual intrusions would not be noticeable and no
mitigation would be necessary; contrast rating score <7.

"* Low Impact -- Visual intrusions would be noticeable, but with the use of
assumed mitigations they would not be objectionable; contrast rating score
between 7 and <14.

"* Moderate Impact -- Visual intrusions, even with assumed mitigations, would
be objectionable to some viewers; contrast rating score between 14 and 21.

"* High Impact -- Visual intrusions would be objectionable to a large number of
viewers; contrast rating score greater than 21.

4.6.1.3 Determination of Significance

The significance of visual resources impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of the impacts. All impacts on visual resources
are in the context of the site and the region (deployment area). Both short- and long-
duration impacts were considered. The CEQ regulations provide ten items that should be
considered in evaluating intensity. Of these ten items, the following are applicable to
visual resources:

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial; and

"* The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future
consideration.

In addition to these considerations, which are specifically identified in the CEQ
regulations, the following considerations are also appropriate for visual resources:

* The degree of visual contrast between the program facilities and existing
landscape; and

* The degree to which the program's visual impacts could be considered

unsightly due to the extent of changes to the visual environment.

4.6.1.4 Assumptions and Assumed Mitigations

Assumptions. The following assumptions were made for the visual resources analysis:

Only those program facilities that will be visible from and located less than
0.5 mile from any highway with an AADT of 1,000 or more in 1985, or a
scenic highway, will have sufficient exposure to public view to impose a
visual impact other than negligible; and
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The findings of the BLM degree of contrast rating methodology represent the
extent of public concern regarding the degradation of visual resources.

Assumed Mitigations. It was assumed that the following mitigations will be included in
the Proposed Action:

Landforms disturbed by the program will be restored to their original
character consistent with good grading practices, and revegetated with
appropriate plant species. Such practices will help reduce plant recovery
time and visual impacts.

"* Standard dust suppression methods will be used during the construction
phase. Such methods will also reduce visual impacts by allowing continued
visibility of the landscape.

"* New onbase facilities will be designed to visually blend with existing archi-
tecture to the extent appropriate. Such designs will reduce visual impacts by
lessening visual contrasts.

4.6.2 Impacts of the Proposed Action

Overall short- and long-duration impacts of the Proposed Action on visual resources
would be negligible (Figure 4.6.2-1). Site-level, short-duration impacts at 13 launch
facilities would be moderate and not significant, and impacts at the remaining 87 launch
facilities would be negligible because they are outside the area of intensive study. Site-
level, long-duration impacts at the same 13 launch facilities would be low and not
significant, and impacts at the remaining 87 launch facilities would be negligible
(Figure 4.6.2-2). Figure 4.0-1 (Section 4.0) presents the visual resources LOI at each of
the launch facilities in the deployment area for the Proposed Action and each of the
alternatives. Visual impacts of other program activities would be negligible.

The visual impacts of four types of program actions have been considered: (1) placement
of earth-covered igloos at existing launch facilities, (2) improvement of roads and bridges
in the deployment area, (3) development of onbase facilities at Malmstrom AFB, and
(4) the visual effect of new Air Force construction on residents and tourists in the
deployment area.

Earth-Covered Igloos at Existing Launch Facilities. One hundred existing Minuteman
launch facilities are proposed to contain two earth-covered igloos to shelter two HMLs.
These igloos would be covered with several feet of earth topped by aggregate, which
would slope toward ground level on all sides except for the entry door end, which would
be of vertical formed concrete. The two igloos would be placed about 50 feet apart, and
each would appear to be a mound of earth about 25 feet high, 100 feet wide, and 165 feet
long. Further descriptions of these facilities are found in Section 1.3.3.2.

Only 13 of the Minuteman launch facilities visible from scenic highways and highways
with an AADT of 1,000 (as identified in Section 3.6.3.2) would be used by the Proposed
Action. Simulation drawings of the proposed igloos as they would appear in a typical
landscape in each LCP were prepared (Figures 4.6.2-3 through 4.6.2-5) and contrast
evaluations were made. Although program contrast scores for the Mountains LCP were
judged to be moderate, none of the 13 Proposed Action launch facilities would be located
there. Six launch facilities would be located in the Rolling Uplands LCP and seven in the
Planar Uplands LCP. Table 4.6.2-1 describes the degree of contrast ratings for each
element of the landscape features at each of the three LCPs which would have at
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least 1 of the 21 area of intensive study earth-covered igloos. No such launch facilities
are located in the Foothills LCP. Short-duration impacts would be somewhat greater
because of the presence of construction vehicles and activities and resulting fugitive
dust. All impacts would be in the context of the launch facility site.

Road and Bridge Improvements. Road and bridge improvements would take place along
most of the transporter/erector routes. This road work would look like any other road
construction and visual intrusion would be temporary, with most cleared areas grown
over within 1 or 2 years. Both short- and long-duration impacts would be negligible.

Malmstrom Air Force Base. Construction activities at Malmstrom AFB would include
the clearing of vegetation for building sites, road systems, and earth movement for
construction of various support and deployment facilities. The HML vehicle operations
training and maintenance area buildings would be limited to a maximum of about 35 feet
in height, and would look similar to existing Minuteman support facilities. The proposed
site for these facilities is approximately 35 acres and is located about 0.75 mile from
U.S. 87/89 near the southeastern boundary of the base (Section 1.3.5, Figure 1.3.5-2), and
for the most part is below the line-of-sight from U.S. 87/89. Even from the few
locations on the highway where the program support facilities could be seen, their
visibility would be low on the horizon and therefore not noticeable to the casual
observer. An area of 350 acres adjoining the southeast boundary of the base, about
0.6 mile from U.S. 87/89, would be cleared for the HML vehicle operations training
area. The only anticipated visual effect of this action would be fugitive dust created by
HML movements. Because of the intervening terrain, the HML vehicles would seldom be
visible from U.S. 87/89. For these reasons, both short- and long-duration impacts on
visual resources at Malmstrom AFB would be negligible.

Deployment Area Residents and Tourists. The presence of Small ICBM facilities in the
deployment area would affect two other types of viewers: persons who live near
proposed program facilities and tourists who come to or pass through Montana at least
partly because of its scenic landscapes. There are 34 occupied residences located within
2,000 feet of 23 proposed launch facilities that could have their visual environment
slightly changed by the construction of the proposed HML enclosures, depending of,
intervening topography. Effects on visual resources would result not only from the
construction and grading activities previously described, but also from the greater
activity generated by additional construction vehicles and grading equipment.
Furthermore, because the Minuteman system has been in place for over 20 years and
because evidence of its deployment is not readily visible, there is little awareness,
especially by tourists, that a missile field exists there. With the construction of HML
enclosures, and the added movement of the HML and military vehicles, both local
residents and tourists would become more aware of the existence of missile deployment
in the area. This means that the scenic resources of north-central Montana may be
diminished to some extent beyond that created by the physical placement of enclosures
and additional traffic on rural roadways. This effect would be more important to local
residents than to tourists because their numbers are greater and their home community
environment would be affected. These effects would have long-duration, negligible
impacts because few residents would live near the launch facilities and because only a
few launch facilities (21 out of 100 launch facilities) would be visible to tourists.

Short-duration impacts on visual resources would result from the movement of
construction vehicles and equipment, the storage of construction materials, and fugitive
dust caused by the movement of equipment. Such short-duration impacts in combination
with the impacts of operations-phase activity would be moderate and not significant.
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4.6.3 Impacts of Alternatives

Three program alternatives are being considered in addition to the Proposed Action.
Like the Proposed Action, overall short- and long-duration impacts of the alternatives on
visual resources would be negligible.

Alternative 1. For Alternative 1, a total of 100 of the launch facility sites would be used
to deploy 200 HMLs (2 per site). Overall short- and long-duration impacts of
Alternative 1 would be negligible (Section 4.6.2, Figure 4.6.2-1). Short-duration impacts
at 11 of tne launch facility sites would be low and not significant, and impacts at the
remaining 89 sites would be negligible because they would be outside the area of
intensive l ly. Long-duration impacts would be negligible at all 100 sites (Section 4.6.2,
Figure 4.6.2-2). The HMLs would be enclosed in 70-foot by 130-foot by 30-foot-high pre-
engineered, corrugated metal, gable-roofed buildings instead of earth-covered igloos.
Simulation drawings of the proposed pre-engineered buildings as they would appear in a
typical landscape in each LCP were prepared (Section 4.6.2, Figures 4.6.2-3 through
4.6.2-5) and contrast evaluations were made. Because there would be only minimal earth
grading, landform contrasts would be weak. In addition, no vegetation would be planted
at the launch facility sites; therefore, only weak vegetation contrasts would result from
site clearing. The large pre-engineered buildings would be obvious to passersby.
However, they would look very much like many agricultural storage buildings found
throughout the deployment area. Table 4.6.3-1 describes the degree of contrast ratings
for each element of the landscape features at each of the three LCPs that would have at
least one of the 21 area of intensive study HML enclosures. The visual impacts of other
program activities would be the same as for the Proposed Action.

Alternative 2. For Alternative 2, a total of 250 HMLs would be placed at 125 launch
facility sites, and would be enclosed in earth-covered igloos, as with the Proposed
Action. Overall short- and long-duration impacts of Alternative 2 would be negligible
(Section 4.6.2, Figure 4.6.2-1). Simulation drawings of the earth-covered igloos are
shown in Section 4.6.2, Figures 4.6.2-3 through 4.6.2-5, and degree of contrast ratings are
shown in Table 4.6.2-1. Short-duration impacts at 17 of the launch facility sites would be
moderate and not significant, and impacts at the remaining 108 sites would be negligible
because they would be outside the area of intensive study. Long-duration impacts would
be low and not significant at the same 17 sites and negligible at the remaining 108 sites
(Section 4.6.2, Figure 4.6.2-2). Visual impacts of other program activities would be the
same as for the Proposed Action.

Alternative 3. For Alternative 3, one HML would be placed at each of 200 launch
facility sites, and would be enclosed in 40-foot by 130-foot by 30-foot-high pre-
engineered, corrugated metal, gable-roofed buildings. Overall short- and long-duration
impacts of Alternative 3 would be negligible (Section 4.6.2, Figure 4.6.2-1). Short-
duration impacts at one launch facility (A-6) would be moderate and not significant,
20 would have low and not significant impacts, and impacts at the remaining
179 facilities (outside the area of intensive study) would be negligible. Long-duration
impacts would be moderate and not significant at launch facility A-6 and negligible at
the remaining 199 facilities (Section 4.6.2, Figure 4.6.2-2). The single-wide pre-
engineered buildings for Alternative 3 would be similar to the simulator drawings of the
pre-engineered buildings for Alternative 1 shown in Figures 4.6.2-3 through 4.6.2-5.
Degree of contrast ratings are shown in Table 4.6.2-2 (Section 4.6.2). Visual impacts of
other program activities would be the same as for the Proposed Action.
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4.6.4 Cumulative Impacts

There are no other known major programs in the Small ICBM offbase deployment area
that would add to the visual impacts created by the proposed program. The Peacekeeper
in Rail Garrison program at Malmstrom AFB could have some effect on visual resources.
The Peacekeeper in Rail Garrison facilities are proposed to be located about 2,000 feet
southeast of the base runway, and about 2,500 feet (at the closest point) north of
U.S. 87/89. The facilities would consist of rail lines, a Weapons Storage Area, and a
series of earth-covered train shelters. These shelters would be about 1,200 feet long,
100 feet wide, and about 25 feet high. They would appear to be a series of parallel linear
mounds. The entire Peacekeeper in Rail Garrison facility would require an area of about
90 acres.

The ground elevation of the shelters would be about 30 feet lower than U.S. 87/89 (at the
closest point). There is also an area between U.S. 87/89 and the proposed Peacekeeper in
Rail Garrison facility that is about 20 feet higher than the highway. Therefore, at the
closest point, the facilities would not be visible from the highway. The Peacekeeper in
Rail Garrison facilities could be visible without intervening topography from about
3,000 feet east of the south gate on U.S. 87/89; however, the distance at this point would
be about 6,000 feet, and the facilities would be unnoticeable. For these reasons, the
Peacekeeper in Rail Garrison system at Malmstrom AFB would not add to the short- and
long-duration, negligible impacts on visual resources projected for the Small ICBM
system.

4.6.5 Impacts of the No Action Alternative

The No Action Alternative would allow the rural setting of the deployment area to
remain undisturbed. The elements of line and texture would continue to dominate the
landscape. At Malmstrom AFB, there will be a minor visual change resulting from the
introduction of support facilities for the KC-135R air refueling mission to be in place
by 1988.

4.6.6 Potential Mitigation Measures

No mitigation measures are recommended for visual resources beyond the assumed miti-
gations discussed in Section 4.6.1.4.

4.6.7 Irreversible and Irretrievable Resource Commitments

No irreversible and irretrievable resource commitments are identified for visual
resources.

4.6.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Implementation of the Proposed Action would create short-term disruptions to visual
quality in the deployment area because of soil and vegetation disturbances and visual
contrasts created between program structures and the existing landforms. Over the long
term, soil and vegetation conditions would improve and diminish the short-duration
impacts.
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4.7 Cultural and Paleontological Resources

The proposed deployment of the Small Intercontinental Ballistic Missile (ICBM) system at
Malmstrom Air Force Base (AFB) has the potential to affect cultural and paleontological
resources. Impacts were evaluated separately for four elements: prehistoric, historic,
Native American, and paleontological resources.

4.7.1 Impact Analysis Methodology

The impact analysis methodology for cultural and paleontological resources involved
three separate procedures: evaluation of program impacts, determination of levels of
impact (LOI), and determination of the significance of impacts. The methodology also
included consideration of a number of assumptions and assumed mitigations. Impacts
were evaluated at the site level for launch facilities, transporter/erector (T/E) routes,
and Malmstrom AFB. A collective assessment was made for each resource element
relative to the north-central Montana region. Impacts on cultural resources that are
eligible for the National Register of Historic Places (NRHP) also have importance at the
state and national levels. Impacts on paleontological resources at specific launch
facilities were estimated using the drilling logs from original launch facility construction
conducted in the early 1960s. The depth of geologic units at each location was used in
conjunction with the proposed expansion layouts and the engineering drawings (as builts)
for each launch facility to determine if expansions would affect important fossil-bearing
formations.

4.7.1.1 Evaluation of Program Impacts

The impact analysis methodology was similar for all types of resources except that the
evaluation procedures varied somewhat, depending on the types of data available for
different resource elements. Most of the study area has not been surveyed for cultural
and paleontological resources, so impact evaluations were based on a sensitivity analysis.
Existing data were used to project resource probabilities for the entire study area.
Impacts were determined by assessing the likelihood that important resources would be
affected, the relative susceptibility of those resources to damage, and the kinds of
effects expected. The sensitivity ratings were summarized on map overlays which were
compared to program impact areas. Both direct and indirect impacts were considered,
and beneficial effects were noted where applicable. Sensitivity ratings were considered
in the facilities identification process. Subsequent to the identification of proposed
facilities, field studies were conducted to identify site-specific impacts. Surface surveys
to identify all types of cultural and paleontological resources were conducted at most
launch facilities, at the Hard Mobile Launcher (HML) vehicle operations training area,
the proposed housing expansion area, and along a sample of T/E routes. The survey
results were largely negative indicating that site-specific impacts are lower than had
been estimated. The evaluation of impacts on prehistoric and historic resources focused
on NRHP-eligible properties. Identification of potentially eligible site types was
coordinated with the Montana State Historic Preservation Office (SHPO). Cultural and
paleontological resources are nonrenewable; physical damage results in a permanent loss
of information. Therefore, with the exception of some types of effects on Native
American resources, impacts would be of long duration regardless of whether they occur
during the construction or operations phase of the program. Some beneficial effects
would result from the analysis and modeling of prehistoric resource distributions, but
overall impacts on nonrenewable resources are considered to be adverse.
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4.7.1.2 Determination of Levels of Impact

Impacts on prehistoric, historic, and paleontological resources would occur primarily as a
result of construction-related ground disturbance. Sources of impacts include activities
such as expansion of launch facilities, road improvements, bridge replacement, and
expansion of aggregate sources. Impacts may also include vandalism and unauthorized
artifact collecting resulting from the presence of a greater number of people in the
vicinity of sites. All such disturbances are considered to be adverse and pernanent
because they can eliminate or reduce a site's qualification for the NRHP or its research
potential. The LOIs were determined by projecting the relative numbers and kinds of
resources likely to be affected. The severity of an impact was also considered in its
effect on NRHP eligibility or future reseirch potential.

Native American resources are affected by physical disturbances, but they may also be
affected in other ways. The privacy resulting from isolation is an important aspect of
some sacred sites. The suitability of such areas for ritual use can be adversely affected
by visual and auditory intrusions, in addition to physical disturbance. Some sacred areas
may be desecrated simply by the presence of non-Indians. For other kinds of resources,
impacts may result from short-term interruption of Native American use of resource
areas. In such instances, temporary or reversible impacts contribute to lower LOIs than
would be identified for permanent impacts. The LOIs vary according to the proximity of
a resource to the impact area, and to the relative religious importance of different site
types.

Prehistoric Resources. The LOI was keyed to the proportion of impact areas affecting
predicted high sensitivity zones (Section 3.7.2.2). For prehistoric resources, the
following LOIs were identified:

"* Negligible Impact -- No NRHP-eligible resources are likely to be affected.

"* Low Impact -- High sensitivity zones occur in less than 30 percent of the
impact areas. Few NRHP-eligible sites are likely to be affected, and they
make up a small portion of sites of a given type in the study area.

"* Moderate Impact -- High sensitivity zones occur in 30 to 74 percent of the
impact area, and some NRHP-eligible sites are likely to be affected.

"* High Impact -- High sensitivity zones comprise at least 75 percent of the
impact area, and many eligible sites are likely to be affected. The loss of
resources would substantially limit the research potential of the remainder of
the resource base in the study area.

Historic and Architectural Resources. Because all historic resources in the study area
have not been recorded, the LOI is based on proximity to known resources as an indicator
of the potential to affect additional, unrecorded sites. Most effects could be expected to
be the result of physical disturbance, but visual impacts to the context of historic
resources were also considered. The only available guidelines for evaluation were those
used by the Montana Department of Highways. For minor road widening, an
area 150 feet on each side of the construction activity is considered to be potentially
affected visually. In the case of more extensive construction, the area of concern is
extended to 250 feet; the latter figure was used in the present analysis. For historic and
architectural resources, the following LOIs were identified:
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"* Negligible Impact -- No NRHP-eligible resources are likely to be affected.

"* Low Impact -- Few NRHP-eligible resources are likely to be affected, and
they make up a relatively small percentage of a given site type in the study
area. Nearby unoccupied structures may be affected as a result of increased
public use of the area.

"* Moderate Impact -- NRHP-eligible resources are known to occur within
1 mile of direct impact areas, and associated unrecorded sites may be
affected.

"* High Impact -- A large proportion of NRHP-eligible resources of a given type
within the study area is likely to be destroyed, damaged, or altered. Known
NRHP-eligible properties occur within the direct impact area.

Native American Resources. The LOIs were estimated by measuring the proximity of
impact areas to different types of known or projected resources. It was assumed that
existing data on known sites would provide a minimal estimate of Native American
resources likely to be affected and that physical features may represent only points
within a larger sacred area. Native American input to the analysis was solicited by
consulting a number of tribes having historical associations with the deployment area.
The level of concern over program impacts varied by tribe and by site type.
Construction activities visible or audible from very important religious sites could cause
higher impacts than activities occurring on or adjacent to a less important site type. In
order to accommodate such variability, known or projected resources were buffered for
the purposes of measuring proximity. The following general guidelines were defined
during consultations with Native American religious specialists. Potentially high impacts
were identified within a distance of 2 miles from a known burial ground, the most
sensitive site type in the study area. Moderate impacts were identified when impact
areas were within 1 mile of a known site with a ceremonial feature (e.g., medicine wheel,
ceremonial tipi, or vision-quest structure). When impact areas were within 5 miles of
known sites with sacred significance, low impacts were identified in recognition of the
potential for encountering additional such sites in the area. Negligible impacts were
recorded for areas where no resources are known or projected to occur. For Native
American resources, the following LOIs were identified:

"* Negligible Impact -- No projected changes in the resource would occur.

"* Low Impact -- Program effects may cause a slight reduction in the quality of
traditional use resources that may be restored or that are available else-
where. No change in the suitability of sacred areas for religious purposes
would occur.

"* Moderate Impact -- Program effects may lead to either a reduction in the
quality of resources or a reversible change in access to or the suitability of a
resource for religious purposes.

"* High Impact -- Program effects may cause irreversible or long-term
reduction in resource quality that reduces its suitability for sacred or other
traditional uses.

Paleontological Resources. The LOI determinations for paleontological resources relate
directly to the types of fossils occurring in the geologic units in the impact areas and to
the amount of disturbance that would occur. The following LOIs were identified for
paleontological resources:
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"* Negligible Impact -- Affected geologic units do not contain fossils.

"* Low Impact -- Affected geologic units contain fossils having little scientific
research potential.

"* Moderate Impact -- Important geologic resources are known or projected to
occur in impact areas, but their distribution indicates avoidance may be
possible.

"* High Impact -- Important paleontological localities are known within the
disturbed area. The size and/or configuration of the area to be affected
suggests that avoidance may be difficult.

4.7.1.3 Determination of Significance

The significance of cultural and paleontological resource impacts was evaluated in
accordance with Council on Environmental Quality (CEQ) regulations. Significance was
assessed through evaluation of the context and intensity of impacts. Context includes
consideration of the settings (site, local, or regional) and the duration of the impacts.
The CEQ regulations provide ten items that should be considered in evaluating
intensity. Of these ten items, the following are applicable to cultural and
paleontological resources:

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

"* The degree to which the effects on the quality of human environment are
likely to be highly controversial;

"* The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future
consideration;

"* Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts;

"* The degree to which the action may adversely affect districts, sites, high-
ways, structures, or objects listed in or eligible for listing in the NRHP or
may cause loss or destruction of significant scientific, cultural, or historical
resources; and

"* Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

In addition to these considerations, which are specifically identified in the CEQ
regulations, the following considerations were judged appropriate for archaeological
resources:

"* Whether the Proposed Action affects the research potential of a property
relative to regional research priorities; and

"* Relative rarity of specific site types.
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On the basis of these considerations, criteria were developed to assess impacts as signi-
ficant or not significant.

Prehistoric and Historic Resources. Potential impacts on prehistoric or historic
resources were considered significant if either of the following conditions apply:

"* The proposed program could substantially add to existing disturbance of
resources in the Region of Influence (ROI); or

"* The proposed program may adversely affect NRHP-eligible resources or may
cause loss or destruction of important scientific, cultural, or historic
resources.

Identifiable but not significant impacts could occur if the affected sites are not likely to
be eligible for the NRHP. The condition most likely to produce this result is extensive
previous disturbance which has eliminated a site's research potential.

Native American Resources. Impacts on Native American resources were considered
significant if professional judgment indicated that either of the following conditions
could occur as a result of the proposed program:

"* A potential for affecting sitt.s important for their position in the Native

American physical universe or belief system; or

"* The possibility of reduced access to traditional use areas or sacred sites.

Additionally, where a documented history of Native American concern for sacred sites
was identified, this history was considered noteworthy, and was a contributor to the
significance determination because of the increased likelihood that Native Americans
may identify previously unknown sacred sites in the area.

Paleontological Resources. The NRHP criteria for identifying eligible resources are not
relevant to paleontological materials. The level of importance of various types and
frequencies of fossil occurrences is related to their relative rarity, depositional integrity,
and research potential. Impacts were considered significant if they affected deposits
with high research potential, defined as areas with a formation containing:

" Numerous vertebrate fossils, particularly if they represent a diverse
assemblage;

"• Associated vertebrate and invertebrate or plant fossils; and

"* Vertebrate fossils representing comparatively rare species.

4.7.1.4 Assumptions and Assumed Mitigations

Assumptions. Activities will be directed, when possible, to minimize harm to prehistoric
resources listed in or eligible for the NRHP. Additionally, all properties under Air Force
jurisdiction affected by the program will be located and inventoried, and those appearing
to be eligible for the NRHP will be nominated.

Spiritual or religious leaders of Native American groups will be consulted to identify
sacred areas which can be avoided durng planning. Provisions will be made for Native
Americans to monitor construction in areas they have identified as sensitive.
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Consultations will be held to determine procedures to be followed in the event that
Native American burials are encountered during construction.

Assumed Mitigations. Assumed mitigation measures for 1igible resources consist of
avoidance through facility redesign. Consultation with the Advisory Council on Historic
Preservation (ACHP) and the Montana SHPO pursuant to the ACHP regulations, Protec-
tion of Historic Properties (Code of Federal Regulations 1983b, 36 CFR 800), and other
applicable regulations, has resulted in a Programmatic Agreement (PA) (Appendix B.2).
The PA obligates the Air Force to prepare a Cultural Resources Management Plan
(CRMP). The CRMP will specify proposed mitigation measures to be implemented if
resources cannot be avoided (Section 4.7.6). For prehistoric and historic resources,
the CRMP identifies important historical associations and research questions, the kinds
and amounts of data necessary to address the research questions, and specific mitigation
methods appropriate for various situations. The CRMP will also prescribe mitigation
measures for paleontological resources, as well as Native American concerns.

4.7.2 Impacts of the Proposed Action

The proposed program is likely to result in impacts on all resource elements
(Figure 4.7.2-1). Prehistoric resources would be affected by construction-related ground
disturbance throughout the study area, but most impacts would occur in the vicinity of
river and stream crossings. The number of sites likely to be affected is low relative to
the overall regional-level resource base. Impacts would be significant because some
NRHP-eligible sites are likely to be affected. Historic and architectural resources would
also experience low and significant impacts. Some historically important bridges are
likely to require upgrading or replacement. In addition, vacant historical structures may
be affected indirectly through increased vandalism. Impacts on Native American
resources would be low because few sensitive areas occur in the vicinity of existing
facilities. Any impacts would be significant because of the religious or heritage
importance of sensitive areas. The main concern would be the possibility of encountering
burials during construction. Impacts on paleontological resources would be moderate and
significant because of the potential for affecting internationally important fossil
assemblages. The housing options would not affect the LOIs for any resource element.
All identified impacts are considered to be of long duration.

4.7.2.1 Prehistoric Resources

Regional-level impacts of the Proposed Action on prehistoric resources would be low and
significant. Site-level impacts at Malmstrom AFB would be low and not significant.
Overall impacts at launch facilities would be low and significant (Figure 4.7.2-2).
Overall impacts resulting from bridge improvements would be moderate and significant
because of the potential to affect buried resources along major drainages. Impacts from
road construction would be low and significant because 8 percent of the construction
would occur in the vicinity of rivers where buried sites are most likely to occur. The
data syntheses and predictive modeling used to project baseline conditions have been
identified by some area professionals as a benefit to the scientific community.

Malmstrom Air Force Base. The Proposed Action includes the construction of Small
ICBM facilities and the acquisition of 100 acres for miscellaneous facilities, 330 acres
for additional housing, and 350 acres for the HML vehicle operations training area.
Although the housing expansion and HML vehicle operations training areas are presently
under cultivation, cultural resources remain. Lithic scatters and campsites (as opposed
to tipi ring sites) may retain considerable research potential in spite of agricultural
disturbance. Surface and shallow subsurface archaeological sites located in the HML
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FIGURE 4.7.2-1 IMPACTS ON CULTURAL RESOURCES ASSOCIATED WITH THE PROPOSED
SMALL ICBM PROGRAM IN MONTANA
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AND OPERATIONS AT LAUNCH FACILITIES IN MONTANA
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vehicle operations training area may be disturbed or destroyed through crushing from the
weight of the HML and/or the churning of the surface from the wheels. Scraping of the
surface by the HML undercarriage may also disturb sites.

Malmstrom AFB contains areas in sensitivity Zones 1, 2, and 4. Four sensitivity zones
(Figure 3.7.3-2) were derived from the predictive model (Section 3.7.3.1) and provided
the initial basis for assessing impacts. Zone 4 is the highest sensitivity zone, located
along drainages and in areas of moderate relief near water. Site types in this zone
consist of buried or stratified camps and processing sites as well as large stone circle
sites and open camps. Zones 2 and 3 are classified as medium sensitivity zones located in
areas of transitional slope. Site types in these zones include stone circle sites, camps,
and processing sites. Zone I is the lowest sensitivity zone located in areas of high or
moderate relief and areas with nearby water. Small campsites and limited activity sites
occur in Zone 1.

The Proposed Action consists of constructing housing on 330 acres north of the base. The
acreage to be acquired occurs in a high sensitivity zone, but no prehistoric sites were
located during a recent inventory. Site-specific impacts for this area would be
negligible. Small ICBM facilities would occur in developed areas in the base proper, in
previously disturbed areas east and southeast of the existing flightline, and in acquired
acreage north of the base. This acreage occurs in Zones 1 and 4. Sites located in Zone 4
have a higher likelihood of being important and impacts at these locations may be high
and significant. The HML vehicle operations training area would consist of 350 acres
acquired on the eastern edge of the base in previously cultivated areas (sensitivity
Zone 2). Subsequent to initial impact assessments, cultural resources surveys were
conducted in the proposed base expansion areas. Two small prehistoric campsites have
been identified in cultivated fields just east of the base but it is unlikely that they retain
important research potential. They have not been tested or evaluated for NRHP
eligibility. Overall impacts of the Proposed Action would be low because small
campsites are common in the ROI. Impacts would not be significant because it is
doubtful whether any identified 9it~s would be eligible for the NRHP.

Launch Facilities. New ground disturbance for launch facility expansion, whether
temporary or permanent, would have long-duration impacts on prehistoric resources.
Acquired areas would encompass portions of adjacent agricultural and grazing lands
which may already have experienced varying degrees of minor surface disturbance.
However, subsurface portions of sites in these areas may still be intact.

Initial impact analysis indicated that 17 launch facilities occur in sensitivity Zone 4
(Table 4.7.2-1), which may contain buried campsites or processing sites, large stone
circle sites, and campsites. Impacts at these 17 launch facilities were projected as
potentially high and significant because these zones have the highest probability of
containing potentially eligible sites. Fifty-three facilities occur within medium
sensitivity zones (Table 4.7.2-1: Zones 2 and 3) which have a lower probability of
containing potentially eligible sites. Site types located in these zones may include stone
circle sites, campsites, and processing sites. Site-specific impacts would be moderate
and significant. Thirty launch facilities occur in sensitivity Zone 1, which has the lowest
probability of containing eligible sites. Small campsites and limited activity sites most
likely occur in this zone. Site-specific impacts on these launch facilities would be low
and significant. Because 17 percent of the launch facilities identified for the Proposed
Action are located in high sensitivity zones, impacts would be low and significant.
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Table 4.7.2-1

Distribution of Launch Facilities Within
Prehistoric Resource Sensitivity Zones

Sensitivity Percent in Proposed Alternative Alternative Alternative
Zone Study Area Action 1 2 3

4 25.0 17.0 18.0 17.6 19.0
3 16.7 21.0 20.0 18.4 18.0
2 28.0 32.0 32.0 32.0 32.5
1 30.3 30.0 30.0 32.0 30.5

TOTAL: 100.0% 100.0% 100.0% 100.0% 100.0%

Subsequent site-specific analysis (field survey) has been completed at most launch
facilities, and few resources were identified. Intensive surface survey was conducted
at 123 selected launch facilities. They were chosen to include all 38 facilities in areas
predicted to be highly sensitive for prehistoric resources. In addition, because the
predictive model has not yet been adequately tested, approximately half of the facilities
in the other site-likely areas (sensitivity Zones 2 and 3) were surveyed. An area of
about 2 acres encompassing the proposed launch facility expansion was surveyed at each
location studied. Survey crews were tasked to identify prehistoric, historic, and
paleontological resources, and to record any historic structure close enough to be
affected by visual impacts. The survey crew was accompanied by a Native American
monitor who evaluated each location for its sacred or cultural importance.

Prehistoric resources were identified at only one (R-22) of the 123 launch facilities
studied. This result is indicative of (1) relatively low site densities in the ROI, (2) prior
agricultural disturbance, and (3) the small size of the launch facility expansion areas.
Because of the scale of the predictive model analysis, sensitivity was projected
in 1-mile-square units. The survey of a 2-acre parcel within a square-mile block does not
provide an adequate sample of the area within that block. Even though some surveys
were conducted, the model results were still used as the basis for LOI determinations
because all launch facilities have not yet been studied. However, the results of surveys
undertaken so far strongly suggest that the projected impacts represent a worst case.
Actual impacts would be much lower because so few resources would be affected.

The site at R-22 is a habitation or village containing approximately 20 tipi rings and
other associated rock features. It is undisturbed by land modification and is potentially
eligible for the NRHP. The potential exists for additional sites to be identified at those
launch facilities not yet studied. Nevertheless, the total number of sites likely to be
affected relative to the regional resource base is low. Therefore, launch facility impacts
would be low. Impacts would be significant because at least one site (at R-22) is
potentially eligible for the NRHP.

Deployment Area Roads. A variety of road upgrades are likely to occur, including
widening of roads and intersections and structural improvements to road surfaces. Road
segments crossing rivers and streams would also have various effects depending on
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whether the bridges are widened or replaced, and whether detour crossings or
construction staging areas would be required. Impact areas along roads are narrow strips
previously disturbed by initial road construction and maintenance. Archaeological
reconnaissance by Air Force contractors indicates that previous disturbance in road
easements has greatly reduced the potential for encountering NRHP-eligible sites except
in those areas where buried deposits are likely. However, resources located beyond the
road right-of-way may have only minimal surface disturbance and good site integrity.
Buried archaeological deposits on floodplains and terraces (i.e., at bridge crossings) may
have excellent site integrity. Sites in both types of settings may be eligible.

The distribution of potential TIE route upgrade areas varies by county and sensitivity
zone. For the Proposed Action, no TIE route upgrades are scheduled for Judith Basin and
Toole counties. Wheatland County has the highest proportion of road segments occurring
in sensitivity Zone 4 (43.9%). Chouteau and Pondera counties are the least sensitive with
between 79.8 percent and 100 percent of the road segments occurring in sensitivity
Zone 1. Because of the greater probability that buried, undisturbed sites may occur in
sensitivity Zone 4, site-specific impacts would be high and significant for the 8.3 percent
of the road segments located in that zone. About 42.4 percent of roads occur in
sensitivity Zones 2 and 3. Impacts along these road segments would be moderate and not
significant because sites are likely to occur near the surface and would have been
disturbed in the road rights-of-ways. Site-specific impacts on the 49.3 percent of the
roads in sensitivity Zone 1 would be low and not significant because heavily disturbed
surface sites are not likely to be eligible. Because the cumulative percentage of road
segments in sensitivity Zone 4 (8.3%) is less than 30 percent, overall impacts from road
construction would be low. These impacts would be significant because of the potential
for encountering buried NRHP-eligible sites.

tighty-twc of the 124 bri•ge3 that may be improved for the Proposed Action cross rivers
or drainages. Most of these (55%) cross drainages in sensitivity Zone 4. The results of
previous research in the area indicate a 20-percent probability of locating prehistoric
sites at any given point along a river. Site-specific impacts at river or drainage crossings
located in sensitivity Zone 4 would be high and significant because of the increased
probability of encountering buried sites which would be eligible for the NRHP. Site-
specific impacts at the 28 drainage crossings in sensitivity Zones 2 and 3 would be
moderate and significant. Site-specific impacts at the nine drainage crossings in Zone 1
would be low and significant. The remaining 42 bridges cross stockpasses, canals,
highways, and railroads. Because such features could not have conditioned prehistoric
settlement the way drainages did, bridges over them generally occur in areas of lower
sensitivity. Previous construction disturbances further reduce the likelihood of
encountering important intact resources in the vicinity of these latter bridges. Overall
impacts resulting from bridge construction would be moderate because the cumulative
percentage of bridges located in sensitivity Zone 4 is 55 percent. Impacts would be
significant because of the high probability of locating buried NRHP-eligible sites.

Expansion of some aggregate sources would be an indirect effect of the Proposed Action
resulting from the procurement of construction materials. Aggregate materials would be
used in construction of the HML enclosures at the launch facilities and for road
resurfacing and widening. Specific aggregate sources have not been identified, but most
existing sources occur in high sensitivity zones along drainages.

4.7.2.2 Historic and Architectural Resources

Overall impacts on historic and architectural resources as a result of the Proposed
Action would be low and significant. Impacts of construction, including possible base
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expansion to the north and east, would be low and not significant. Launch facility
construction impacts would range from low to moderate and significant, depending on
which launch facilities are proposed for deployment (Figure 4.7.2-2). Road upgrades
would have low and significant impacts; bridge modifications would cause moderate and
significant impacts.

Malmstrom Air Force Base. Impacts on historic and architectural resources at
Malmstrom AFB are expected to be low and not significant because few NRHP-eligible
structures have been identified. No historic sites have been recorded in the housing
construction or HML vehicle operations training areas. While it is possible that
subsurface historic materials may be discovered, it is not likely because of the age of the
base and the lack of documentary evidence for earlier historic occupations in the base
area. An onbase survey in June 1987 located a World War II radar station as the single
historic site. This station is less than 50 years old and, therefore, is not presently
eligible for inclusion in the NRHP. The only structure at the site is a small, cinder-block
building unlikely to be eligible for historic or architectural reasons. The site was
recorded, providing information necessary for evaluation for eligibility by the SHPO.

A portion of the Great Falls Portage National Historic Landmark (state site
no. 24CA238) is located on Malmstrom AFB. Included within the discontiguous landmark
boundary are several buildings in the Weapons Storage Area (WSA) as well as a
transmission line, radar station, and cultivated fields, all of which have affected its
visual setting. The new buildings planned in connection with the 350-acre parcel for the
HML vehicle operations training area are about the same distance from the landmark as
the existing WSA buildings. Therefore, it appears unlikely that the HML vehicle training
operations would further affect the offbase visual setting.

Four buildings on Malmstrom AFB old enough to be eligible for the NRHP would be
affected by the Small ICBM program: numbers 1308, 280, 210, and 205. However, on the
basis of preliminary evaluation, these buildings do not appear to be eligible for the
NRHP. They can be characterized as typical of World War II construction, built hastily
with available materials and intended to last only a limited time. Consultation with the
SHPO would be necessary to determine their significance and the nature of effect, but it
is expected to result in a determination of not eligible.

Launch Facilities. A possibility of low and significant impacts on eligible properties
exists. A file search of state site records failed to identify any historic sites in the
vicinity of launch facilities. Subsequent field surveys of 123 launch facilities have
located only two historic sites, and they mainly occur outside actual construction areas.
The study area has not been completely surveyed, and very little data are available. It is
possible but unlikely that discoveries of historic sites could be made during
preconstruction clearance activities. At the site level, no launch facilities have been
rated as having a high LOI, and only one is moderate and significant. These low ratings
were based on their proximity to known NRHP sites or historic districts and in
recognition of the potential that additional unrecorded resources may occur in the
vicinity. Even low impacts on NRHP-eligible structures would be significant because
integrity of design elements is reduced. Indirect impacts on nearby structures are also
likely. Historic sites were identified at launch facilities B-7 and K-4 but their eligibility
for the NRHP has not yet been determined.

No visual impacts on historic resources are expected to result from launch facility
expansion. In several surveys of the launch facilities, no probable NRHP-eligible
properties were identified near enough to the impact areas to be affected. Historic
structures have been identified within 2,000 feet of impact areas at 26 launch facilities.
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Of these, only three occur within 250 feet of construction areas. The three historic
structures include a storage shed, a grain bin, and a barn, none of which are likely to be
eligible for the NRHP.

Deployment Area Roads. The nature of the proposed program (e.g., using only existing
roads) virtually eliminates the possibility of impacts on structures such as buildings in
areas outside of the base. Low indirect impacts may occur as a result of increased visits
to ghost towns, historic districts, and old mining communities on roads maintained year-
round. Population growth would increase the number of program-related construction
personnel, tourists, and individuals seeking recreation who would encounter historic
sites. These low impacts would be significant because some portions of the proposed
program area, such as Utica, Vaughn, and Winifred, each with NRHP-eligible historic
districts which are located near or along T/E routes, are more vulnerable than others. In
addition, ghost towns and mining communities occur throughout the area between
Winifred and Lewistown.

Evaluation of state bridge inventories revealed 152 bridges in the study area old enough
to qualify for the NRHP. Twenty of these have been scheduled for improvement; they
are either too narrow or structurally unsound for HML use. These bridges require some
type of upgrading and must, therefore, be evaluated for NRHP eligibility. Six of the
bridges scheduled for improvement have been either repaired or upgraded since their
original construction, which implies that their integrity has been damaged; they may no
longer be considered eligible. Of the remaining 14 bridges, 8 are timber stringers
(probably not eligible), 5 are tee beam, and 1 is a steel girder and floor beam.
Table 4.7.2-2 lists the six bridges potentially eligible for the NRHP and one which has
already been determined to be eligible. At the site-specific level, moderate or high and
significant impacts would occur on NRHP-eligible bridges. For example, the timber
stringer bridge (P00009043+03091) on U.S. 287 in Teton County has been evaluated and
found eligible for the NRHP. It is eligible because it is the only bridge of this type in the
state. It has been designated as a bridge scheduled for improvement because of its
width, even though it may be lacking in structural soundness. Upgrading would destroy
its integrity; therefore, the impact would be high. The impact would be significant at
the site level because it is the only bridge of this type in the state.

No adverse visual impacts on historic resources are expected to result from road
construction. A field survey was conducted recently along a 12-percent sample of the
T/E routes, primarily in those areas most likely to require road upgrades. A total of 105
historic structures were observed within one-eighth mile of the roads, but only two were
close enough to roads (i.e., within 250 ft) to suggest a potential visual impact. The sites
are isolated ranch outbuildings which, by themselves, would probably not be considered
eligible for the NRHP.

Historic irrigation and canal systems, some of which date to the late nineteenth century,
are concentrated primarily in Pondera, Teton, Cascade, and Wheatland counties, and
would not be affected by the proposed program.

4.7.2.3 Native American Resources

Overall program impacts on Native American resources would be low and significant.
With the exception of burials and burial grounds, the sometimes ephemeral aspect of
sacred and ceremn6nial areas creates impacts of a different nature from those expected
for more clearly defined historic, archaeological, and paleontological resources. The
presence of non-Indian individuals, vandalism, or inadvertent disturbance can have a high
and significant impact because the sacred aspect of the area could be irreversibly
damaged.
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Table 4.7.2-2

Bridges Potentially Eligible for the
National Register of Historic Places

Bridge No. 1  Highway County 2  Feature Crossed Type3 Date Status4

L07561003+02001 CR 5615 CA Shaw Canal, west TBM 1934 2
of Simms

P00060082+03731 US 87 CA Southeast of TBM 1941 2
Great Falls

U05205000+04681 US 89 CA Burlington Northern TBM 1934 2
Railroad

P00057082+02191 US 87 FG Mill Ditch TBM 1922 2
P00009043+01451 US 287 LC North Fork Sun River, SGFB 1936 2

northeast of Augusta
P00021002+06271 1-15 PD Canal South of Conrad TBM 1931 2
P00009043+03091 US 287 TT Floweree Canal, TS 1936 1

northeast of Augusta

Notes: iFederal Highway Administration bridge number.
2 CA = Cascade; FG = Fergus; LC = Lewis and Clark; PD = Pondera;

TT = Teton.
3 Type: TBM = tee beam; TS = timber stringer; SGFB = steel girder floor beam.
4 Status: 1 = Determined eligible for NRHP; 2 = potentially eligible.
5 CR = County road

Malmstrom Air Force Base. Impacts on Native American resources at Malmstrom AFB
as a result of housing expansion and at the HML vehicle operations training area are
expected to be negligible. Malmstrom AFB was constructed in 1942 and has been in
continuous use as a military installation. No sacred or ceremonial areas have been
identified onbase, and none are projected to occur. Malmstrom AFB does not have topo-
graphic attributes (e.g., buttes, springs, or rock outcrops) which would have likely
attracted Native American use for sacred or traditional purposes in the past.

Launch Facilities. Launch facilities identified for the Proposed Action were recently
evaluated by a Native American religious specialist. The identification and involvement
of an appropriate tribal representative was the result of a long process of consultation
with a variety of Native Americans. None of the proposed launch facilities were identi-
fied as sensitive for either religious or heritage reasons; therefore, impacts would be
negligible.

Deployment Area Roads. Upgrading is planned only for existing roads and is not
expected to occur outside of the easement. The most likely sacred site type that might
be affected is burials found during construction, and these would have been disturbed
during original construction. Consultation with Native American groups indicates that
easements disturbed by previous construction are not of general concern as potential
sacred areas. Impacts on TIE routes would be negligible. Impacts of bridge upgrades
would be low because sutsurface materials are more likely to be encountered along major
drainages, but, if they are burials, the impact would be significant because of the sacred
nature of burials in the Native American world view.
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4.7.2.4 Paleontological Resources

Overall program impacts on pa-eontological resources as a result of the Proposed Action
would be moderate and significant. Internationally famous paleontological localities and
formations occur within the Mt lmstrom AFB deployment area. Program impacts would
affect the most famous formatiens in central Montana, the Two Medicine and Hell Creek
formations and the Bear Gulch Limestone. Onbase construction activities, including
possible base expansions, would produce negligible impacts. Launch facility construction
impacts would be low and significant. Upgrades of roads and bridges would cause
moderate and significant impacts (Figure 4.7.2-2). Impacts on vertebrate fossils would
be significant, while impacts on geologic units containing only invertebrates would not be
significant.

Malmstrom Air Force Base. Impacts on paleontological resources at Malmstrom AFB as
a result of housing expansion and at the HML vehicle operations training area would be
negligible. The base and proposed housing expansion area are located on Quaternary
glacial till which usually does not contain fossils.

Launch Facilities. Sensitivity rankings for paleontology based on geologic units and the
fossils they contain are more fully explained in Section 3.7.3.4. High rankings are given
to those geologic units containing numerous, important vertebrate fossils. Low rankings
are given to units with invertebrate fossils or no fossils. At launch facilities where
additional expansion would occur, overall LOIs would be low with the Proposed Action
because most impacts would occur on geologic units containing important fossils or the
addition to launch facilities would affect nearby formations. Impacts would be
considered significant because the remaining impacts could affect vertebrate fossils
(Section 4.0. Figure 4.0-1).

Of the 100 launch facilities identified for the Proposed Action, 45 would cause no
impacts and are considered negligible. Of those 45, 1 is located on the Kibbey Formation
which contains no fossils (Zone 1). Construction plans at the other 44 would require fill
rather than excavation so that no fossil-bearing formation woul. be affected. Twenty-
nine launch facilities occur on marine Mississippian or Cretaceous geologic units which
contain no vertebrate fossils (Zone 2). Low and not significant impacts would occur at
those locations. Three launch facilities occur on the Te,,graph Creek Formation which
has occasional vertebrate fossils (Zone 3). Impacts would be low and significant in these
cases. Twenty-three of the 100 proposed launch facilities are on important vertebrate
fossil-bearing geologic units (Zone 4). Two of these 23 launch facilities (E-6 and E-11)
are on the Judith River Formation, two (G-9 and T-48) are on the Two Medicine
Formation, and two (L-3 and L-5) are on the Hell Creek Formation. The remaining 17
launch facilities are on various Quaternary deposits, the Kootenai, Bearpaw, and Eagle
formations. Localities within these significant formations contain concentrations of
well-preserved and unique fossils, designated as Zone 5 in this analysis. No launch
facilities identified for the Proposed Action occur in such areas. However, access roads
near launch facility N-5 could cut through surface exposures of the highly significant
Bear Gulch Limestone, which has been recorded at the surface downslope of the launch
facility.

Defptoymnent Area Roads. Additional impacts in the deployment area would occur in road
upgrade segments, bridge upgrades, and aggregate source areas (Section 4.0,
Figure 4.0-2). Road upgrade impacts on paleontological resources would be moderate
because most impacts would occur on important geologic units (Zone 4). Significant
impacts would occur because these gealogic units contain vertebrates. Less than
I percent of T/E routes which may need improvements occur on known concentrated
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localities containing well-preser-' d and unique fossils, such as the Willow Creek
Anticline area, west of Choteau. Impacts on these areas would be high and significant.
Fifty-one percent of all proposed T/E route improvements are located in Zone 4 areas or
those important geologic units containing vertebrate fossils. Geologic units in Zones 2
and 3 with invertebrate fossils or sparse vertebrate fossils comprise 20 percent of the
proposed road improvements. Impacts in these areas would be low and not significant.
Areas of negligible impacts or those in Zone 1 account for 28.5 percent.

Impacts on paleontological resources differ from those of archaeological resources,
particularly in scale and context. The scale of paleontological resources is larger and
deeper than those of archaeological resources. Impacts due to road upgrades may
completely eliminate an archaeological site. The same size impact may expose and only
partially destroy fossils. The context of these resources also differs due to size. Fine or
microscopic context describes archaeological resources while larger context is found in
paleontological areas.

Bridge upgrades are expected to have moderate impacts for paleontological resources
because of their location on Quaternary alluvium. Impacts would be significant because
this area contains important vertebrate fossils. Impacts caused by detours around
33 bridges scheduled for improvement would be moderate and significant.

Impacts from use of aggregate sources are considered indirect and could cause moderate
impacts on paleontological resources because of their location. Specific aggregate
source areas have not been selected; however, most possible source areas occur within
Quaternary terrace gravels and alluvium. The impacts would be significant because the
fossils in Quaternary deposits may be vertebrate. These units are known to contain a
sparse distribution of Pleistocene and recent-age mammals which may be avoided
because of the sparse fossil distribution.

4.7.3 Impacts of Alternatives

A comparison of alternatives reveals similarities in the LOI projected for each of the
elements. Overall program impacts are lowest for Alternative 1, which is rated low and
significant for all elements except paleontological resources, for which impacts would be
moderate and significant. Alternative 2 is ranked slightly higher than Alternative 1, but
the LOI is still predicted to be low and significant with the exception of paleontological
resources, which is expected to be moderate. The greatest impact would occur for
Alternative 3 for all elements, with a range from low and significant to moderate and
significant. Among the elements, site-specific impacts at launch facilities range from
low to high depending on the density and sensitivity of resources, and the possibility of
avoidance.

4.7.3.1 Prehistoric Resources

Alternative 1. Overall impacts for Malmstrom AFB with this alternative would be the
same as those of the Proposed Action, low and not significant. Proposed launch facilities
and roads are slightly different for this alternative, but the LOI and significance ratings
for disturbance would still be low and significant.

Alternative 2. This alternative involves an increase in the number of launch facilities
from 100 to 125, creating an increase in land acquisition for expansion from 300 to
375 acres. With this alternative, only 22 launch facilities in high sensitivity zones were
identified and impacts would still be low and significant because the overall percentage
would be 17.6 percent. Surveys completed to date indicate that impacts at launch
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facilities would be the same as those of the Proposed Action. Roads and bridges selected
for upgrades vary from the Proposed Action but LOI and significance ratings for
disturbance would still be the same.

Alternative 3. So few prehistoric sites have been identified in the impa't areas surveyed
that it is unlikely that many would be affected even if all 200 launch facilities were used.
Although effects are likely to be somewhat higher than those of the Proposed Action and
other alternatives, overall impacts would still be low and significant. Although the
number of roads and bridges requiring upgrading is higher for this alternative, overall
impacts would still be the same. The LOI and significance ratings for disturbance at
Malmstrom AFB and near aggregate sources are identical to those of the Proposed
Action.

4.7.3.2 Historic and Architectural Resources

Alternative 1. The impacts for this alternative would be the same as those of the
Proposed Action. As discussed in Section 4.7.3.1, some impacts (e.g., bridge upgrading
and enlargement of launch facilities) would occur no matter which alternative is chosen,
but it is possible to avoid all projected sensitive areas in the proposed program area.

Alternative 2. Impacts of this alternative would be slightly higher than those of Alterna-
tive 1, but are still considered low and significant.

Alternative 3. Impacts of this alternative would be the highest of the three, but because
impacts on historic and architectural resources are generally expected to be low, they
are still regarded as low and significant for the overall program.

4.7.3.3 Native American Resources

Alternative 1. Impacts are expected to be low and significant with this alternative, the
same as those of the Proposed Action.

Alternative 2. Higher impacts on Native American resources would occur with this
alternative but the impacts are still considered low and significant.

Alternative 3. Because all launch facilities would be used, no sensitive areas could be
avoided. However, the areas projected to be most likely to contain sensitive resources
were evaluated and no impacts were identified. Impacts are expected to be the same as
the Proposed Action.

4.7.3.4 Paleontological Resources

Alternative 1. Impacts on paleontological resources for this alternative are nearly
identical to those projected for the Proposed Action. For this alternative, of the 100
launch facilities proposed for deployment, expansion of 45 launch facilities would cause
no impacts, 29 would cause low and not significant impacts, 3 would cause low and signi-
ficant impacts, and 23 would cause moderate and significant impacts. Three launch
facility expansions would cause impacts on the Two Medicine Formation (G-9, T-41,
and T-48), three would affect the Hell Creek Formation (L-3, L-5, and L-6), and one
would affect the Judith River Formation (E-11). The TIE route upgrades in these
vicinities could also affect important fossil-bearing formations.
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Alternative 2. Alternative 2 would also result in moderate and significant impacts. Of
the 125 launch facilities proposed for this alternative, 56 launch facility expansions
would cause negligible impacts, 40 low and not significant impacts, 3 low and significant
impacts, and 26 moderate and significant impacts. The launch facilities affecting Zone 4
geologic units, or those which would receive moderate impacts, are E-6 and E-11 on the
Judith River Formation, G-2 and G-9 on the Two Medicine Formation, and L-3 and L-5 on
the Hell Creek Formation.

Alternative 3. This alternative represents the worst alternative for paleontological
resources. All launch facilities would be affected, including F-10 located on the Willow
Creek Anticline area of the Two Medicine Formation, where impacts would be high and
significant. Most impacts would occur on launch facilities or T/E routes in Zone 4,
including most of the important Cretaceous formations as well as Quaternary deposits
(geologic units with important vertebrate fossils and dispersed distribution). Ten launch
facility expansions affecting other parts of the Two Medicine Formation are F-8, F-9,
F-i1, G-2, G-5, G-9, T-41, T-44, T-48, and T-50. Three launch facility expansions
affecting the Hell Creek Formation are L-3, L-5, and L-6. Therefore, impacts for this
alternative would remain moderate and significant.

4.7.4 Cumulative Impacts

4.7.4.1 Prehistoric Resources

If the Small ICBM and Peacekeeper in Rail Garrison programs are implemented simultan-
eously, 360 acres would be acquired for onbase housing and additional facilities and rail
lines would be constructed southeast of the existing flightline. Disturbance to prehis-
toric resources may occur during construction of facilities resulting in loss of site
integrity or destruction of the resource.

Approximately 360 acres for housing would be acquired north of the base in sensitivity
Zones 2 and 4. Because the area has been surveyed and no prehistoric sites were found,
site-specific impacts would be negligible. Additional facilities for the Peacekeeper in
Rail Garrison program would be located southeast of the existing flightline in sensitivity
Zone 2 and prehistoric sites may yet be identified in this area. Therefore, overall
impacts at Malmstrom AFB for both programs are projected to be low and significant.

4.7.4.2 Historic and Architectural Resources

No perceptible increase in cumulative impacts on these resources is expected if the
Small ICBM and Peacekeeper in Rail Garrison programs are implemented concurrently
since most of the additional activities would be confined to Malmstrom AFB.

4.7.4.3 Native American Resources

No perceptible increase in cumulative impacts on these resources is expected if the
Small ICBM and Peacekeeper in Rail Garrison programs are implemented simultaneously.

4.7.4.4 Paleontological Resources

If the Small ICBM and Peacekeeper in Rail Garrison programs are implemented concur-
rently, impacts on paleontological resources would not change. Malmstrom AFB and
surrounding areas occur on Quaternary glacial till, which usually does not contain fossils.
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4.7.5 Impacts of the No Action Alternative

With the No Action Alternative, impacts on cultural and paleontological resources would
occur only as a result of currently authorized missions and ongoing nonprogram-related
processes. At Malmstrom AFB, future non-Small ICBM facility construction may affect
relatively undisturbed areas in the southeastern part of the base. In the deployment
area, some resource loss would result from iaauval erosion, but greater impacts would
occur where human activities accelerate the natural processes. Deforestation and inten-
sive cultivation of agricultural land are two such activities which would continue to
contribute to resource loss. Vandalism and private artifact-collecting activities would
also continue to affect the resource base.

4.7.6 Potential Mitigation Measures

Mitigation measures reduce adverse impacts on cultural resources. The assumed (and
preferred) mitigation is avoidance for both subsurface resources (sites) and aboveground
resources (structures). Avoidance is accomplished through redesign or rerouting of
proposed facilities. The site must also be protected from impacts during construction.
Activities such as storage and transport of construction equipment and fill dirt must be
planned so as to avoid the resource. Avoidance helps preserve the important his-
toric/cultural characteristics of a resource and/or its research potential. It also avoids
costs and potential construction delays associated with data recovery.

The CRMP required by the PA (Appendix B.2) will propose other mitigation measures and
specify the conditions under which they will be employed. These proposed mitigation
measures provide increased protection for resources which have been avoided and provide
for mitigation (through data recovery) of impacts on resources which cannot be avoided.
Other measures provide for protection of cultural and paleontological resources
encountered during construction. Examples of proposed mitigations are the following:

Data-Recovery Measures (Archaeological Sites). If a site or structure cannot
be avoided and/or preserved, scientific or historical data must be recovered
before the resource is affected. For sites, this involves the use of
archaeological methods such as surface collection, mapping, and excavation.
The kind of data recovery and the sample size would depend on specifications
for particular site types contained in the CRMP. If a resource is significant
for its scientific research potential (as opposed to historical context),
implementation of the appropriate data-recovery measures can result in a
finding of no adverse impact. Data recovery is labor intensive (i.e., costly)
but is necessary if eligible resources cannot be avoided. Data recovery may
also delay construction. Fieldwork would be conducted by Air Force Regional
Civil Engineer (AFRCE) contractors, subcontractors, or consultants, but
compliance with regulations and the PA would remain an AFRCE responsi-
bility. The results of data recovery must be presented in a professionally
acceptable report which is disseminated to the professional community and
the public. Reporting standards would be detailed in the CRMP.

* Construction Monitoring. Because it is impossible to predict the location of
all subsurface cultural material based on a surface survey, significant cultural
materials may be encountered during ground-disturbing construction activ-
ities. Identification and evaluation -f cultural resources encountered during
construction will be made by a qualified archaeologist who is monitoring
ground-disturbing activities. Resources discovered during construction are
evaluated in consultation with the SHPO and treated (usually through data
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recovery) according to provisions in the CRMP. Actual fieldwork would
usually be conducted by an Air Force subcontractor. Monitoring complies
with the provisions of the PA. It involves the cost of field personnel and may
result in construction delays if data recovery is necessary.

"* Preservation Measures. Avoidance of sites and structures can be enhanced
through application of preservation measures. For sites, such measures
include protection from erosion and vandalism through stabilization of soil,
planting of vegetation, and patrolling of the area. For structures, preserva-
tion measures include structural stabilization (reinforcement of flooring,
reroofing, etc.) and/or rehabilitation (rewiring, new plumbing, etc.). Preser-
vation measures protect the resource from deterioration after it has been
avoided by construction impacts. The decision to apply preservation
measures is based on conditions specified in the CRMP and in consultation
with the SHPO.

"* Data-Recovery Measures (Historic Structures). For standing structures, data
recovery or documentation is carried out if they cannot be avoided or
moved. Documentation consists of historical research to document historical
context and recording of architectural or engineering characteristics
following standards prescribed by the Historic American Building Survey or
the Historic American Engineering Record. Recording techniques include
large format photography from fixed and surveyed positions, plan maps, and
architectural drawings of elevations and interior features. The level of
documentation would follow guidelines in the CRMP and must be approved by
the SHPO. Acceptable documentation may be used to support the conclusion
that impacts are adverse but acceptable.

"* Removal of Structures for Reuse at Another Location. If a structure cannot
be preserved in place, it may be possible to move it to another location. The
new location should be as similar to the original location as possible because
the move may affect eligibility by compromising integrity of setting. Any
plan to move an eligible historic resource must be approved by the SHPO.
Funds which would otherwise be used in demolishing or documenting a
resource can often be applied to moving. However, stabilization and/or
rehabilitation may also be necessary.

" Paleontological Specimen Evaluation and Recovery. Paleontologically
sensitive formations have been identified. Any ground-disturbing activities in
areas containing these formations should be monitored by a paleontologist
under subcontract to AFRCE. Fossils would be evaluated for significance in
consultation with the SHPO. Significance is usually based on rarity of the
species and degree of preservation. If significant, fossils would be recovered
using standard paleontological techniques. Fieldwork would be conducted by
AFRCE subcontractors, potentially employing university or museum
personnel. Excavation is labor intensive and costly and construction delays
are possible.

4.7.7 Irreversible and Irretrievable Resource Commitments

The cultural and paleontological resource bases are fragile, finite, and nonrenewable.
Physical disturbances of any kind would result, to some degree, in an irreversible and
irretrievable commitment (e.g., loss) of resources. The importance of any given resource
is closely related to its structural and/or depositional integrity. Once a site is disturbed,
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it may be stabilized and protected from further deterioration, but it cannot be restored
to its original condition. Even the application of data-recovery techniques involves some
loss because data recovery is necessarily selective.

4.7.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Effects of the proposed program are likely to increase the loss of cultural and
paleontological resources beyond the conditions which could be expected without the
program. However, program-related field studies and analyses would contribute to the
present level of knowledge about resources in north-central Montana. The information
resulting from the loss of some sites should be useful in future efforts to manage the
remaining resources. It is anticipated that the number of cultural and paleontological
resources lost without the benefit of some form of data recovery would be small; the
resulting loss of productivity in the north-central Montana region as a whole should be
slight.
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4.8 Biological Resources and Threatened and Endangered Species

The proposed program would affect biological resources primarily through surface
disturbance at Malmstrom Air Force Base (AFB) and in the deployment area. Indirect
impacts from increased recreational activities could also occur. The impact analysis
process for biological resources addresses vegetation, wildlife, aquatic habitats, unique
and sensitive habitats, and threatened and endangered species.

4.8.1 Impact Analysis Methodology

The impact analysis methodology for biological resources and threatened and endangered
species involved three separate procedures: evaluation of program impacts, determina-
tion of levels of impact (LOI), and determination of the significance of impacts. The
methodology also included consideration of a number of assumptions and assumed mitiga-
tions. Identification of proposed sets of launch facilities for the Proposed Action and for
Alternatives 1 and 2 considered the available environmental sensitivity data. Data
describing existing environmental conditions for vegetation, wildlife, threatened and
endangered species habitats, aquatic habitats, water quality, and soils were also grouped
into categories of sensitivity. These categories (low, medium, and high) reflect the
relative sensitivity of the respective resources in areas of potential direct surface
disturbance. They are displayed graphically in Section 4.8.2. This categorization more
clearly represents the potential for impacts in the deployment area and facilitates the
application of multiple-attribute decision analyses.

Impacts were evaluated at the site level and collective assessment was made for each
resource element. Site-level impacts were evaluated at Malmstrom AFB, launch facili-
ties, and other areas that may be directly disturbed near roads and bridges. References
to local-level impacts deal with disturbances in the immediate vicinity of a site. Indirect
impacts associated with increased recreational use were also assessed. The overall
assessments place site-level impacts in the perspective of the importance of these
accumulated impacts within the entire program study area. This potential for overall
impacts from disturbance at multiple sites was examined for local ecosystems (e.g.,
immediate watersheds, sections of forest, or parcels of native grassland) and larger
systems (e.g., entire watersheds, prairie systems, or rcgional forests). No substantial
impacts on biological resources from multiple disturbances in local or regional areas
could be identified. These overall assessments were strongly influenced by individual
sites that would receive biologically important impacts (e.g., loss of threatened and
endangered species habitat or degradation of fisheries habitat). Impacts on threatened
and endangered species also have importance at the state and national levels.

4.8.1.1 Evaluation of Program Impacts

Vegetation. Major vegetation types and land cover types were mapped within 1,000-foot
corridors along transporter/erector (T/E) routes and access roads, and within 500 feet of
launch facilities using aerial photographs and existing vegetation maps as discussed in
Section 3.8.2.2. The data were incorporated into a nomputerized Geographic Information
System to facilitate analysis. Relative abundance of these types was measured within
smaller 100-foot corridors along T/E routes, 1,000-foot corridors along access roads, and
within 500 feet of launch facilities. Areas of potential surface disturbance were assumed
to occur within these sampled units. Because the roadside area that would potentially be
disturbed is narrow (l1, thn 90 ft wide) and exceeds the resolution and scale used for
vegetation mapping, it was necessary to sample the wider roadside area previously
discussed. Therefore, the amount of each vegetation type that would be disturbed was
assumed to be proportional to the area occupied by that vegetation type in the sampled
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corridor. For example, if foothills prairie occupies 27 percent of the transect, it was
assumed that 27 percent of the area to be disturbed would be foothills prairie. The
amount of each vegetation type found within 500 feet of each launch facility was also
calculated. Again, the area of each vegetation type that would be disturbed at a launch
facility was assumed to be proportional to the area occupied by that type in the sampled
unit.

The locations and amounts of potential offsite disturbance were also considered. The
analysis considered effects of erosion, siltation, dust, and excess water or water loss. The
intensity of the disturbance, the duration of the disturbance as a result of program-
related activities, and the persistence of the disturbance because of inherent plant

community characteristics (such as recovery potential) were also estimated. The

expected effectiveness of and procedures for revegetation in each vegetation type were
identified and factored into the impact assessment. Potential impacts that may result
from indirect program-related activities, such as increased recreational use and
program-induced development elsewhere in the Region of Influence (ROI), were also
addressed.

Wildlife. Direct impacts on wildlife in the deployment area were determined by esti-
mating the overlap between the ranges of wildlife species (particularly big game species)

and construction areas at Malmstrom AFB, launch facilities, and T/E routes. Areas
where aggregate resources may be developed were also evaluated. Potential disturb-
ances to wildlife include interference with behavior (e.g., migration, feeding, and daily
movement) or reproduction. The type of disturbance (e.g., loss of habitat, displacement,
loss of food sources, or mortality) was evaluated for both game and nongame species and,
where possible, the severity of the disturbance was noted. Wintering habitat is of parti-
cular importance to the survival of big game; therefore, emphasis was placed on evalu-
ating impacts on these habitats.

The percentage of wintering habitat lost was compared with the total wintering habitat
located in the deployment area. This analysis was applied to big game species, which are
of special concern to federal and state wildlife agencies and the general public. Where
available, density and distribution data were used in the analysis to determine what
impacts can be expected for other game species and where impacts would be
concentrated (e.g., at Malmstrom AFB, along T/E routes, or near launch facilities).

Disturbance to nongame species was addressed in a different manner. Distribution and
density data were unavailable for nongame species and impacts were evaluated based on
the diversity of nongame communities that may be affected. Diversity was used to
characterize the nongame communities because it is an indicator of the numbers and
types of species found in the ROI and suggests the complexity of ecological relationships
that may be affected by the program. Potential indirect impacts on both game and
nongame species were addressed by comparing species distributions with those areas that
would receive increased recreational use. Species that are particularly susceptible to
disturbance were noted.

Aquatic Habitats. Aquatic habitats can be directly affected by program-related
construction and operations. Streams, lakes, and other wetlands were identified along
T/E routes, access roads, launch facilities, and at Malmstrom AFB. These aquatic
habitats were considered in the impact analysis if they were likely to be affected by road
upgrades, bridge replacement, or proposed launch facility construction. Operations
impacts are expected to be very low, but habitats that may be affected (e.g., those near
the off-road Hard Mobile Launcher [HMLI vehicle operations training area at Malmstrom
AFB) were also considered. Potential impacts at each site were quantified to the degree
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possible based on the area lost to landPill operations, areas modified by activities such as
channelization or bridge constructlon, areas that may receive program-generated
sedimentation, areas where aquatic productivity may be reduced, and areas where
important aquatic biota may be threatened (e.g., through creation of barriers to fish
migration in streams). The degree of impact expected at each site was determined
relative to the intrinsic value of the habitat as determined in the baseline analysis. This
analysis incorporated data from the Montana Department of Fish, Wildlife and Parks
(MDFWP) fisheries data base, agency and literature resources, and field observation.
Final summarization placed these potential impacts in the perspective of local (i.e., in
the immediate vicinity of the site of impact), regional (e.g., within large watersheds),
and national concern.

Secondary activities related to the proposed program (e.g., increased recreational use of
aquatic habitats and population-induced housing construction) may also disturb aquatic
habitats. Analysis of these potential impacts relied heavily on projections of increased
use and locations supplied by the socioeconomics and recreation resources. Comments
and concerns of natural resource management agencies were incorporated to arrive at an
overall significance rating.

Unique and Sensitive Habitats. Habitats that may be disturbed by the program were
identified. These potential disturbances were qualified with respect to the amount of
habitat lost, recovery time, effects on continued existence of the habitat in its present
state, disruption of the present function of the habitat, and the local, regional, and
national importance of any habitat loss. These impacts were quantified when possible,
but also relied on qualitative evaluation because different types of habitats (e.g., wet-
lands, game preserves, and mountain grasslands) must be compared.

Information supplied by the socioeconomics and recreation resources was used to deter-
mine the likelihood that program-induced population growth would result in disturbance
or enhancement of unique and sensitive habitats. Determination of impacts in these
respective habitats relied on interviews with natural resource management agencies and
personal observation of habitat conditions. These impacts were ranked qualitatively and
combined with the results of the direct impact analysis to produce an overall significance
rating.

Threatened and Endangered Species. Impacts on threatened and endangered species were
determined for all federally listed, proposed, candidate, and Montana-recognized species
likely to be affected by the proposed program. Emphasis was placed on species located
within the areas of direct surface disturbance that have the greatest potential for being
disturbed by program activities. A biological assessment of potential impacts on the
federally listed bald eagle, peregrine falcon, grizzly bear, gray wolf, and black-footed
ferret was prepared for the U.S. Fish and Wildlife Service (USFWS) in response to their
request during Section 7 consultation. Results of the biological assessment and the
USFWS response is discussed in Section 4.8.2.5. Locations of other threatened and
endangered sensitive species and critical habitats were also compared to proposed loca-
tions of program construction and operations activities to evaluate which species may be
directly affected. Specific program activities were analyzed to determine what impacts,
if any, would occur, and whether the species disturbed are federally listed, proposed,
candidate, or Montana-recognized. Types of impacts evaluated included direct
mortality, displacement, loss of habitat or habitat component, noise pollution,
disturbance of daily/seasonal movements or activities, and stress. Field surveys were
conducted during the spring and summer of 1987 for 12 plant species (Section 3.8.3.5).
Field surveys were also conducted at the 11 launch facilities that were thought to occur
in or near threatened and endangered species habitats. These potentially threatened and

4-211



endangered species habitats were surveyed within a 1,000-foot circle surrounding the
launch facility to determine the likelihood of protected species occurring near the launch
facility. Sensitive species occurring elsewhere in the ROI were also addressed. Impacts
on these species would result from population growth and increased recreational use.

4.8.1.2 Determination of Levels of Impact

The expected overall impact on each biological resources element (vegetation, wildlife,
aquatic habitats, unique and sensitive habitats, and threatened and endangered species)
was determined to be negligible, low, moderate, or high. The LOT represents the
biological magnitude of the expected disturbances; that is, the effect on the condition of
populations, habitats, and ecological systems. The LOIs are defined as the following:

"* Negligible Impact -- No impact is expected, or the impact is expected to be
so small as to be essentially unnoticeable.

"* Low Impact -- The impact is noticeable, but no consequences are expected
that would alter the overall condition of populations and habitats and
integrity of ecological systems.

"* Moderate Impact -- The proposed program begins to adversely affect the
condition of populations and habitats and integrity of ecological systems.

"* High Impact -- The proposed program has a substantial adverse impact on the
condition of populations and habitats and integrity of ecological systems.

The factors used in determining the LOI for each element are described in the following
sections.

Vegetation. The LOI determination was based on the quantity and type of vegetation
expected to be affected:

"* Number of acres disturbed by program construction or operations activities,
considering the types of vegetation affected and their abundance in the
region;

"* Severity of the disturbance (i.e., whether clearing, severe disturbance, or
minor disturbance is involved); and

"* Potential for program-indirect impacts on vegetation as a function of popul-
ation increases in the ROI.

Wildlife. The LOT determination was based on the quantity of game and nongame habitat
expected to be disturbed, and the expected degree of displacement and reduction of wild-
life populations:

"* Approximate area of year-long game habitat disturbed, considering the
abundance of the habitat type in the deployment area;

" Approximate area of seasonally important game habitat disturbed,
considering the abundance of the habitat type in the deployment area;

The extent to which an important habitat component (feeding, nesting,
breeding, cover, and water) is lost;
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"* Approximate areas and species diversity of nongame habitats disturbed,

considering the abundance of the habitat type in the deployment area;

"* Expected degree of displacement or reduction of wildlife populations; and

" Increased hunting/poaching of game species, as a function of expected human
population increases in the deployment area and ROL.

Aquatic Habitats. The LOI determination was based on the quantity of both wetlands and
fish habitat potentially affected, and the expected increase in use of aquatic habitats in
the ROh:

"* Area of wetland habitat expected to be directly affected, considering the
abundance of wetlands in the ROI;

"* Area and/or length of fish habitats that have the potential to be directly

affected, considering abundance of such habitats in the ROI;

"* Number of fish (sport, native, and forage) species potentially affected; and

"* Expected increase in use of aquatic habitats as a function of population
increases in the ROT.

Unique and Sensitive Habitats. The LOI determination was based on the number of habi-
tats that have the potential to be directly affected and the expected increase in use of
habitats in the ROI:

* Number and area of unique and sensitive habitats expected to be directly
affected, considering the abundance of such habitats in the ROI; and

a Expected increase in use of unique and sensitive habitats as a function of
population increases in the ROL.

Threatened and Endangered Species. The LOI determination was based on the number of
federally listed, federal-proposed/candidate, and Montana-recognized species potentially
affected, and the estimated potential for impact on designated critical habitats:

"* The number of federally listed, federal-proposed/candidate, and Montana-
recognized species expected to be directly or indirectly affected, and the
expected severity of the effects;

"* The extent to which the distribution of a potentially affected species is
restricted to the area of direct surface disturbance or indirect impact area;

"* The extent to which designated critical habitat is expected to be affected;
and

"* The extent to which an important habitat component (e.g., feeding, nesting,
breeding, wintering, water, and cover) is lost.

In determining the LOI for threatened and endangered species, those occurring in the
areas of direct surface disturbance were projected to receive greater impacts than those
occurring in indirect impact areas. In addition, potential impacts on federally listed
species and species proposed for federal listing were weighed more heavily than impacts
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on federal-candidate species, which were in turn weighed more heavily than impacts on
Montana-recognized species. This hierarchy among various categories reflects the
degree of endangerment of the protected species.

These factors were evaluated for each element using the data and analyses described in
Sections 3.8.2 and 4.8.1.1. These evaluations were then synthesized to assess the overall
potential for the proposed program to affect the biological status of each element. An
LOI was then assigned for each element as previously described. The LOI was
determined for both short- and long-duration impacts. A short-duration impact is
defined as a transitory impact from which the resource would essentially recover within
5 years after the end of construction. Long-duration impacts would persist for more than
5 years after the end of construction, or result from long-duration operations.
Operations are not expected to have any transitory (short-duration) impacts because
disturbance from operations would occur repeatedly over a long period.

4.8.1.3 Determination of Significance

The significance of biological resources and threatened and endangered species impacts
was evaluated in accordance with Council on Environmental Quality (CEQ) regulations.
Significance was assessed through evaluation of the context and intensity of impacts.
Context includes consideration of the settings (site, local, or regional) and the duration
of the impacts. The CEQ regulations provide ten items that should be considered in
evaluating intensity. Of these ten items, the following are applicable to the biological
resources and threatened and endangered species:

"* The degree to which the proposed action affects public health or safety;

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial;

"* The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future
consideration;

"* Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts;

"* The degree to which the action may adversely affect an endangered or
threatened species or its habitat that has been determined to be critical
under the Endangered Species Act of 1971; and

"* Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

For biological resources impacts, the concepts of intensity and context are embodied in
an evaluation of the wider ecological and social importance of an impact at the local,
regional, or national level. The wider ecological importance of an impact refers to its
potential to affect a wider array of biological resources that are ecologically related to
the directly affected resources. The social importance of a biological impact refers to
its potential to affect the scientific, recreational, economic, or aesthetic value of the
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resource. This potential is reflected to a large extent in the level of concern an impact
elicits from natural resource management agencies and scientific authorities.

All impacts on biological resources elements were determined to be significant or not
significant based on an assessment of their wider ecological and social importance.

The following primary factors were considered in determining the significance of all
elements:

"* Uniqueness; ecological, scientific, recreational, or economic value; current
level of disturbance of affected resource; and resulting level of concern the
impacts would elicit from natural resource management agencies or scientific
authorities;

"* The extent to which the proposed program would add to present or future
disturbances of resources in the ROI; and

"* Potential to recover through natural population or habitat recovery or
through artificial means such as revegetation and stream restoration.

An additional factor considered in determining significance for aquatic habitats is the
perceived sensitivity of the habitat as indicated by its degree of protection or manage-
ment. A factor considered in determining significance for unique and sensitive habitats
is the type or classification assigned to it (e.g., wilderness area, research natural area,
and designated natural area) and the degree of sensitivity indicated by that classifica-
tion.

For threatened and endangered species, the likelihood that the proposed program would
pose a threat to the continued existence of threatened and endangered species was also
used in determining significance.

These factors, derived from the ten indicators of intensity contained in the CEQ guide-
lines, were evaluated to determine whether the ecological and social effects are suffi-
cient to warrant the impact being rated as significant. This determination included an
estimate of whether the expected impacts are of sufficient concern to be considered
significant by natural resource management agencies and scientific authorities.

4.8.1.4 Assumptions and Assumed Mitigations

Assumptions. The analysis of impacts on biological resources and threatened and
endangered species included one general assumption that no additional impacts from road
maintenance are expected during the operations phase because maintenance will not
increase above its current level.

Assumed Mitigations. The analysis of impacts on biological resources and threatened and
endangered species includes consideration of two types of mitigation measures:
(1) assumed mitigations, representing standard construction practices and prudent
planning, which the biological impact analysis assumes will be implemented to reduce
impacts; and (2) potential mitigations (Section 4.8.6), which are additional measures that
could entail significant program changes or expenditures of resources or efforts, which if
implemented, will be practical and effective in further reducing impacts.
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The following assumed mitigations were used in the assessment of biological resources
impacts:

"* Disturbance of native vegetation, aquatic habitats, and other identified
sensitive habitats will be reduced to the extent possible through the use of
sound construction practices and avoidance on a local basis (through the site-
selection process, placement of onsite structures, and by operating con-
struction equipment only on designated areas and roads). Area limitations for
construction activities will be established and enforced to minimize habitat
disturbance. This measure can be very effective in reducing or eliminating
impacts because sensitive areas mav be avoided and overall disturbance will
be minimized, especially in areas with long recovery times.

"* In consultation with the appropriate state and county agencies, revegetation
and noxious weed control plans will be developed for reclamation of disturbed
sites. These plans will comply with state and county regulations regarding
soil erosion, revegetation, and weed control. The plans will be implemented
by the state and/or county for disturbed areas along T/E routes, and by Air
Force contractors for disturbed areas near access roads and launch
facilities. The revegetation plan will describe site preparation; erosion
control measures; seeding mixtures, rates, and method and local time of
application; fertilization; mulching; and monitoring; and be implemented
immediately upon completion of construction. The noxious weed control
program will address preventive measures (e.g., discouraging off-road vehicle
use and washing of heavy construction equipment before entering new
construction areas), and control measures including mechanical control (e.g.,
hand pulling, mowing, and hoeing), cultural control (rapid revegetation of
disturbed areas with desirable species), and chemical control (use of
herbicides or soil sterilants). Properly applied reclamation and monitoring
programs can effectively speed up recovery times, reduce erosion, and reduce
noxious weed invasion.

"* Development, implementation, and monitoring of a noxious weed control
program for the HML vehicle operations training area will be undertaken.
This program will be developed in consultation with the appropriate state and
county agencies. Application of this program during operations will be very
effective in controlling the growth of noxious weeds in the HML vehicle
operations training area and keep them from spreading to nearby lands.

"* Measures will be taken to minimize dust, erosion, and sediment runoff into
water bodies and noise in wildlife habitats (e.g., construction controls,
limiting activity, use of mufflers, and application of reclamation plans).
These measures, applied in concert, will greatly reduce potential impacts on
terrestrial and aquatic systems.

"* Existing aquatic habitats damaged by program activities will be restored to
predisturbance conditions. Aquatic habitats destroyed by program activities
(such as landfill in prairie potholes) will be replaced with similar habitats.
Restoration, replacement, and monitoring programs will be developed in
consultation with natural resource managers when the total level of
disturbance is assessed to ensure adequate success of these mitigations.
Aquatic reclamation and replacement programs are often effective means of
compensating for habitats lost or destroyed.
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"* Disturbed habitats will be restored after construction, to the extent possible,
through grading, revegetation, or other means. Short-term soil stabilization
using accepted soil-protection techniques and quick-growing native species
and long-term revegetation with native plants will be carried out wherever
appropriate. This mitigation measure will help the area return to predis-
turbance conditions, therefore reducing or eliminating the loss of biological
productivity within the shortest possible time.

"* Removal of trees that are utilized by raptors for nesting and roosting
activities will be avoided. If a tree used for roosting must be removed,
mitigations will be performed in a manner consistent with raptor management
guidelines.

"* New bridge and culvert upgrades and other intrusions into aquatic habitats
will be designed to minimize short-duration disturbances (e.g., sedimentation,
landfill, removal of riparian vegetation, and discharge of construction
materials or fuels) from construction activities and to avoid long-duration
disturbances (e.g., bridge or culvert design that forms a barrier to fish
movement, permanent removal of sensitive habitats due to filling, and
permanent clearing of riparian habitat). These measures can greatly reduce
and often eliminate major impacts on aquatic habitats.

"* Timely on-the-ground surveys of construction sites will be conducted to
ensure that these areas do not fall within 0.25 mile of bald eagle or peregrine
falcon nests. If construction activities must take place within 0.25 mile of
nest sites, these activities will be scheduled to avoid biologically critical
periods. Nest inventories for bald eagles and peregrine falcons will be made
within 1 mile of previously undisturbed rights-of-way. Additional guidelines
from the Interagency Rocky Mountain Front Wildlife Monitoring Evaluation
Program (U.S. Fish and Wildlife Service 1984) and the Montana Bald Eagle
Management Plan (Montana Bald Eagle Working Group 1986) will be followed
when appropriate. This will greatly reduce the probability of disturbing these
two threatened and endangered species.

"* Construction and aggregate mining activities occurring within I mile of
grizzly bear spring habitats and denning sites or within 0.25 mile of gray wolf
denning sites will be scheduled to avoid biologically critical periods. This
would minimize the potential disturbance of these two threatened and
endangered species.

" Black-footed ferret surveys will be conducted for areas immediately
surrounding aggregate sites and potential construction areas if prairie dog
colonies are encountered during program activities. If black-footed ferrets
are located, the Air Force will immediately coordinate activities with the
USFWS.

"* The results of surveys of the potential habitats of one federal-candidate and
ten Montana-recognized plant species will be incorporated in early planning
and siting processes to avoid disturbance to these species.

"* In addition to limiting the disturbance of wildlife habitat to the extent
possible, efforts will be made to reduce noise levels during construction and
operations through the use of noise modifiers (e.g., mufflers). Substantial
reduction in noise levels can greatly reduce the amount of disruption of
daily/seasonal activities in wildlife.
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In general, mitigation and monitoring plans will be developed in consultation
with the appropriate federal, state, and county agencies to comply with all
appropriate regulations. Plans developed for activities performed by state or
county agencies will be implemented by the respective agency. This type of
coordination often improves the success rate for mitigation plans and assists
the identification of actual problem areas.

* A spill contingency plan will be developed to reduce potential impacts on
aquatic and terrestrial systems. This plan will include measures to reduce the
probability of spills (e.g., application of safety guidelines) to recover
hazardous materials and to compensate for environmental damages resulting
from a spill. Adherence to safe operations and transportation guidelines can
virtually eliminate spills of hazardous materials. Rapid response to recover
hazardous materials can reduce further disturbance resulting from the spread
of the material. Compensation for environmental damages resulting from a
spill can help restore the damaged site or assist other programs until
restoration is completed.

4.8.2 Impacts of the Proposed Action

Short-duration construction impacts on biological resources and threatened and
endangered species are expected to occur. In some instances, long-duration impacts may
occur. Short- and long-duration impacts from operations would generally be restricted to
the HML vehicle operations training area. Increased program-induced population growth
would create a greater demand on biological resources (e.g., hunting, fishing, and other
recreational activities) in the Great Falls area. Potential overall short- and long-
duration impacts (i.e., those impacts resulting from construction, operations, and indirect
sources) on vegetation, wildlife, and threatened and endangered species would be low and
not significant. Overall short-duration impacts on aquatic habitats would be moderate,
and overall long-duration impacts would be low. Short- and long-duration impacts on
aquatic habitats would not be significant. In addition, overall short- and long-duration
impacts on unique and sensitive habitats would be negligible (Figures 4.8.2-1
and 4.8.2-2). Selection of either housing option would have little effect on these
conclusions; therefore, no further discussion of these options is provided.

4.8.2.1 Vegetation

For the Proposed Action, overall short- and long-duration impacts on vegetation would be
low and not significant. Short- and long-duration disturbance to vegetation would occur
as a result of earthmoving activity during construction of new facilities, roads, and
bridges. Approximately 3 acres of vegetation would be removed during construction of
new facilities at each of the proposed 100 launch facilities. Short-duration disturbances,
including crushing and mortality of plants, soil compaction, and some soil erosion, would
occur in areas where off-road construction and support vehicles would travel. Dust
pollution from these activities may adversely affect the growth of sensitive plant species
in surrounding areas. Long-duration impacts on vegetation include destruction of plants
and plant cover, destruction of soil structure, soil compaction, decreased water infiltra-
tion rates, and accelerated soil erosion. Long-duration disturbance is expected in the
HML vehicle operations training area due to repeated off-road passes of the HML under a
wide range of weather conditions. This activity would result in crushing and breaking of
plants, removal of roots from substrate, burying plants, and adverse soil impacts as
previously discussed. The degree of disturbance would vary depending on the frequency,
intensity, season of travel, soil and vegetation type, and recovery potential of the
HML vehicle operations training area. Disturbance to vegetation in the deployment area
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during the operations phase is expected to be minimal. No off-road travel by the HML or
associated support vehicles would occur in the deployment area during operations;
consequently, vegetation would not be affected.

Loss of onbase vegetation is expected to result from construction of new facilities and
housing units, development of the HML vehicle operations training area and associated
facilities, and development of utility and transportation corridors. A total of 321 acres
of vegetation would be temporarily disturbed and a total of 839 acres would be perma-
nently lost onbase. An additional 100 acres outside the northern base boundary would be
converted to new program-related facilities and recreational development. Much of the
vegetation likely to be disturbed onbase would be a grassland type comprised of a
mixture of introduced and native grasses (Section 3.8.3.1). Construction of facilities in
the HML vehicle operations training area, and construction of simulated T/E and access
roads, would likely result in the long-duration loss of 350 acres of agricultural land. Off-
road vehicle training for HML drivers would repeatedly disturb 50 percent of the area
over the life of the program.

Disturbance to vegetation in the deployment area, including destruction of plant cover,
crushing of plants, and soil compaction, is expected to result from road and bridge
upgrading and development of program-related facilities at the launch facilities. Much
of the area expected to be affected for road widening was disturbed during original road
construction or during road maintenance. Many of the vegetation types in the
deployment area (Table 4.8.2-1) have moderate to good potential for recovery from
disturbance with application of appropriate revegetation techniques. Revegetation
measures and noxious weed control programs are also expected to substantially reduce
the potential for establishment and the spread of noxious weeds on disturbed sites.
Approximately 880 acres of vegetation are expected to be temporarily disturbed and
228 acres of vegetation permanently disturbed along T/E route corridors, and a total of
140 acres temporarily disturbed and 160 acres permanently lost around launch facilities.

Figure 4.8.2-3 presents the sensitivity of vegetation near launch facilities, access roads,
and T/E routes in three categories (high, moderate, and low). Areas supporting riparian
or forest vegetation were ranked as areas of high sensitivity because of the high value of
these types of habitat and because they are slower to recover from disturbance. Native
grasslands and shrublands were included as areas of moderate scnsitivity because they
represent native vegetation with faster recovery rates than the previous category. Low
sensitivity areas represent agricultui'ai lands and other areas that do not support native
vegetation, but still have biological value. Launch control facilities are shown for
descriptive purposes only and are not rated because no direct disturbance would occur
there. This figure may be compared to Figure 4.8.2-4 to evaluate proportionate levels of
operations activities that could potentially occur in environmentally sensitive areas.
Figure 4.8.2-4 shows the number of launch facilities served by each segment of the
T/E routes. Basically, T/E routes serving a larger number of launch facilities would
receive a proportionately larger rate of use by operations and support vehicles than
would T/E routes serving a smaller number of launch facilities. The route segments
serving the greatest number of launch facilities are already major highways (e.g.,
Interstate 15 and U.S. 87) that have high traffic levels. The remaining segments receive
use from the current Minuteman program that would be similar to the proposed Small
Intercontinental Ballistic Missile (ICBM) program.

The largest acreage of sensitive vegetation types (riparian and forest vegetation types)
that occur in areas of direct surface disturbance in the deployment area are found in
Cascade and Fergus counties; the largest acreage of native grassland in areas of direct
disturbance is also most common in Cascade and Fergus counties; and Fergus and
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Table 4.8.2-1

Existing Land Cover Categories (Including Major Vegetation Types)
by Percentage Composition in Potential Disturbance Zones

Potential Disturbance Zones
All TIE Routes Launch Facilities

in Deployment Area Access Roads (Within 500 ft of
(100-ft Corridor) (1,000-ft Corridor) Fence)

Mapped Categories (%) (%) (%)

Native Grassland 28 33 34

Forested Land 2 1 1

Riparian Vegetation 3 2 1

Inland Saline Flats <1 <1 <1

Agricultural Land 63 63 64

Maintained Grassland <1 <1 0

Urban/Disturbed 3 <1 0

Mineral Extraction <1 <1 0

Water <1 <1 <1

Pondera counties contain the majority of agricultural lands in areas of direct surface
disturbance. Four launch facilities (C-8, E-8, N-6, and 0-9) are located near forest or
riparian types that would require long-duration recovery periods if disturbed. Forty-
three launch facilities have at least 25 percent of the vegetation within 500 feet
dominated by native grassland. Because only small areas are expected to be disturbed
and the distances between affected launch facilities are large, no substantial ecosystem-
level impacts are expected.

Table 4.8.2-1 lists major vegetation types and general mapping categories expected to be
disturbed during construction. These amounts are based on relative abundance along the
T/E routes, access roads, and around the launch facilities. Impacts at launch facilities
are presented in Figures 4.0-1 (Section 4.0) and 4.8.2-1. Descriptions of vegetation at
launch facilities are in Appendix A. Forty-eight facilities would have short-duration,
negligible impacts and 44 would have short-duration, low, and not significant impacts. If
selected for deployment, vegetation at eight launch facility sites would receive short-
duration, low, and significant impacts, but vegetation at only four launch facilities would
receive long-duration, low, and significant impacts (Figure 4.8.2-2). These significant
impacts at launch facilities would result from the disturbance of sensitive riparian and
forest communities because these habitats are ecologically important, are of concern to
natural resource managers and the general public, and their loss is part of a nationwide
trend in the loss of important biological habitats. Long-duration, negligible impacts
would occur at 48 launch facilities, and another 48 launch facilities would have long-
duration, low, and not significant impacts. Although a range of site-level, long-duration,
negligible to low, and significant impacts may occur as a result of the proposed set of
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launch facilities identified for the Proposed Action, the accumulated impacts from
disturbances onbase, along T/E routes, and at launch facilities would result in
approximately the same overall LOI.

The small area expected to be disturbed during the construction and operations phases,
the anticipated minor loss of biological productivity and habitat, implementation of the
appropriate assumed mitigations, and the fact that much of this area has been previously
disturbed result in short- and long-duration, low impacts on vegetation. The relatively
small amount of native vegetation that would be disturbed by the proposed program is
not likely to generate substantial concern among natural resource management agencies
or scientific authorities. A considerable amount of native vegetation has been disturbed
in the region; therefore, the small amount of new area potentially disturbed by the
program would result in a not significant impact. These factors, in addition to the
relatively good recovery potential of many of the sites, application of appropriate
mitigation measures to reduce vegetation impacts, and the minor concern expected,
indicate that overall short- and long-duration impacts on vegetation would not be
significant (Fizuire 4.R.2-1).

4.8.2.2 Wildlife

Short- and long-duration impacts on wildlife as a result of the Proposed Action would be
low and not significant. Construction activities at Malmstrom AFB and in the
deployment area would cause minor short-duration disturbances, including disruption of
daily/seasonal activities, displacement, and increased stress during critical periods (e.g.,
times of reproduction) to various wildlife species and their associated habitats. This
potential disturbance would result from increased human activity, traffic, and noise at
construction sites. Major big game species of concern in the deployment area include
mule deer, white-tailed deer, pronghorn, elk, and black bear. Impacts on small and
nongame wildlife species in the deployment area would be minor because of the small
amount of habitat lost, mortality, and disruption of daily/seasonal behavior. Onbase
construction activities are not expected to affect any big game species; however,
nongame species would receive some minimal impacts. Minor long-duration impacts
would result from habitat loss, operations (which would cause some disruption of
daily/seasonal activities, displacement, and increased stress), and increased hunting
pressure as a result of program-induced population growth.

No big game species are known to occur on Malmstrom AFB; however, small game and
nongame species onbase would be affected by habitat loss resulting from construction of
new facilities, development of the HML vehicle operations training area, and develop-
ment of utility and transportation corridors. Short-duration disturbance of wildlife
habitat from physical disruption would include approximately 321 acres associated with
construction of new buildings onbase, and long-duration disturbance onbase would result
in the permanent loss of 839 acres. An additional 100 acres adjacent to the northern
base boundary would be converted to recreational and technical support uses, and may
generate additional wildlife impacts. Because this land is currently in agricultural use,
the long-duration effect may be beneficial for wildlife. Construction of buildings and
simulated T/E routes in the HML vehicle operations training area and off-road training
exercises would result in the long-duration disturbance of at least one-half of the
proposed 350-acre area. These long-duration impacts would be small because of the low
wildlife diversity and use currently supported by the habitats.

An increase in construction traffic, the influx of construction workers, and the operation
of construction machinery at launch facilities and along TIE routes would cause some
short-duration impacts on game and nongame wildlife species. Construction would
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disrupt daily/seasonal activities, increase stress during critical periods (e.g., big game
wintering and calving/lanibing periods and times of raptor nesting activities), increase
wildlife mortality from animal-vehicle collisions, and cause some displacement.
Upgrading bridges located in or near riparian habitats would also cause displacement of
aquatic wildlife (e.g., waterfowl and shorebirds) and various raptor species. Bridge
construction may cause minor habitat losses and temporary displacement of wildlife.
Wildlife (big game, small game, and nongame) disturbance from construction activity
would be temporary and recovery is expected within one or two seasons. Recovery of
wildlife habitat may take longer and is dependent oi, the type of habitat disturbed. Long-
duration impacts would result from the permanent loss of approximately 388 acres of
wildlife habitat that would be removed during launch facility expansion and T/E route
upgrading. These losses represent minimal impacts on wildlife because of the small
amount and marginal quality of habitat involved. Impacts on wildlife would be dispersed
over a large area and over a long time frame; consequently, no adverse impacts are
expected for the regional ecosystem.

Figure 4.8.2-5 presents the sensitivity of wildlife (and threatened and endangered
species) habitats near launch facilities, access roads, and T/E routes. Three sensitivity
categories were developed to display the range of variation in habitat quality in the
deployment area. Areas rated as having high sensitivity contain winter concentration
areas. Areas rated as having moderate sensitivity contain severe winter habitat of big
game. Areas of low sensitivity support general wildlife habitat (they may be within 1 mi
of severe big game winter habitat, but do not contain severe big game winter habitat).
Launch control facilities are shown for descriptive purposes only. Only a few launch
facilities occur in sensitive wildlife habitat and these are widely dispersed over the
area. This figure may be compared with Figure 4.8.2-4 to show proportionate levels of
operations activities that could potentially occur in environmentally sensitive wildlife
habitats.

Approximately ten launch facilities and 53 miles of TWE routes occur in severe wintering
habitat for mule deer, white-tailed deer, and pronghorn. Road segment upgrade
construction would disturb an additional 20 feet of the road and would permanently
remove approximately 129 acres of big game severe wintering habitat. Expansion of the
ten launch facilities located in big game severe wintering habitat (Table 4.8.2-2) would
permanently remove an additional 34 acres. Impacts from the loss of severe wintering
habitat are expected to be minimal because of the overall small amount of acreage
involved (less than 1% of total severe wintering habitat in the deployment area) and the
marginal quality of the habitat that occurs within the already dis' urbed highway right-of-
way and around the launch facilities.

Program operations would cause some long-duration impacts on big game and nongame
species including disruption of daily/seasonal activities and displacement due to
increased activities along T/E routes and at the launch facilities. The extent of these
impacts is dependent on the frequency of traffic, degree of human activity, and noise at
the launch facilities. Wildlife species occurring in the areas of disturbance may become
conditioned to the moderate increase in activities; therefore, any disturbance that occurs
may be temporary and eliminated as soon as the animal inhabitants become conditioned
to operations activities. Program-induced population growth would increase regional
hunting pressure during the life of the program. Certain areas near Malmstrom AFB
(e.g., the Highwood and Little Belt mountains) are currently high-hunting pressure areas
and would probably receive additional program-related pressure. Program-induced
population growth would probably also cause a proportional increase in poaching.
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Table 4.8.2-2

Launch Facilities Within Big Game
Severe Wintering Habitat

Big Game Species

Launch Facility White-Tailed Deer Mule Deer Pronghorn

B-9 X
B-11 X X
C-6 X
C-8 X X
C-10 X
D-7 X X
1-5 X
N-3 X
0-3 X
0-11 X X X

Increases in nonconsumptive recreational activities (e.g., hiking, snowmobiling, photo-
graphy, and bird watching) in the ROI would have indirect impacts (e.g., temporary
displacement or disruption of daily/season activities) on the diverse and abundant wildlife
in the area. However, these recreational activities are likely to be dispersed over a wide
area and would have only a minimal impact on wildlife in the region.

A relatively small amount of habitat is expected to be temporarily or permanently lost
due to the proposed program, and the majority of impacts on wildlife are expected to be
minor. These impacts can be further minimized through the implementation of appro-
priate mitigation measures. In addition, regional wildlife populations would not be
adversely affected due to the small areas involved and the dispersed nature of the
impacts. Therefore, no ecosystem-level impacts are expected. Impacts are summarized
in Figures 4.0-1 (Section 4.0) and 4.8.2-2 for launch facilities and T/E routes. Big game
specýies whose habitats encompass launch facilities are listed for each launch facility in
Appendix A. No redaction in habitat carrying capacity (i.e., quantity of wildlife capable
of being supported by a habitat) is expected nor would the reproductive potential of any
wildlife species be adversely affected. Potential disturbance to wildlife is not likely to
generate concern among natural resource management agencies or scientific
authorities. Therefore, short- and long-duration, low, and not significant impacts would
occur on wildlife (Figure 4.8.2-1).

4.8.2.3 Aquatic Habitats

Short-duration impacts on aquatic habitats as a result of the Proposed Action would be
moderate; long-duration impacts would be low. These short- and long-duration impacts
would not be significant. Short-duration impacts on aquatic habitats would occur during
the construction phase of the program. Bridge, culvert, and road construction may result
in the temporary disturbance of some habitats and is likely to cause sedimentation in
streams and wetlands (causing plant and animal mortality and loss of habitat). Long-
duration construction impacts on aquatic habitats would occur where landfill encroaches
on streams and wetlands. This would result in the direct loss of aquatic habitat or would
create biological barriers to movement within the habitat. Operations activities would
generally not produce any major impacts on aquatic habitats; however, off-road training
maneuvers at Malmstrom AFB would cause erosion over the life of the program. Minor
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drainages near Malmstrom AFB would carry eroded sediments from the HML vehicle
operations training area to the Missouri River. This increased sedimentation near the
point of entry in the Missouri River would cause some degradation of fish habitat and
may result in some increased fish mortality.

Figure 4.8.2-6 shows the sensitivity levels of aquatic habitats in program corridors (near
launch facilities, access roads, T/E routes, and at bridges scheduled for improvement)
and surface water quality in perennial streams throughout the deployment area. Four
sensitivity categories were developed to display the range of environmental sensitivity in
aquatic habitats in the deployment area. Areas of high sensitivity include MDFWP
fisheries Class 1, 2, or 3 streams that would be directly or indirectly affected or
wetlands that would be directly affected if construction occurred at that site. Areas of
moderate sensitivity include MDFWP fisheries Class 4 or 5 streams that would be
directly or indirectly affected or wetlands that would be indirectly affected if
construction occurred at that site. Areas of low sensitivity contain either MDFWP
fisheries Class 6 streams that would be directly or indirectly affected or artificial ponds
or washes with minor riparian growth that would be indirectly affected if construction
occurred at those sites. Areas of no sensitivity do not contain aquatic habitats and no
aquatic habitats would be affected if construction occurred in those areas. As shown in
this figure, the locations of aquatic habitats are greatly separated and the limited
disturbance expected at any one site is unlikely to affect other portions of a given
watershed. Even in situations wheie construction at bridges may occur simultaneously on
streams that join within 5 miles, the level of disturbance to aquatic habitats and biota
would be so small that it is unlikely that any effect from construction would carry to the
point of confluence. Figure 4.8.2-6 may be compared with Figure 4.8.2-4 to show
proportionate levels of operations activities that could potentially occur in
environmentally sensitive aquatic habitats.

Among the proposed set of launch facilities identified for the Proposed Action, seven
(B-3, B-9, B-1i, L-3, L-10, N-il, and 0-9) are near streams and six (K-4, L-10, M-10,
N-1I, 0-2, and R-30) are near ponds. Launch facility 0-11 is within a USFWS wetland
easement but is not within 1,000 feet of any wetlands. Construction at these launch
facilities is likely to result in short- and long-duration disturbance to these nearby
habitats (e.g., habitat disruption from machinery operating in the habitat), and
sedimentation may occur in aquatic habitats bordering the launch facility construction
areas (potentially killing aquatic biota and degrading the habitat value). Disturbance of
aquatic habitats is of regional concern to natural resource managers; however, the total
amount of disturbance expected throughout the deployment area would be small, and
mitigations at each site, including the avoidance of equipment operation and landfill in
wetlands, may further reduce these disturbances. Most of the perennial streams near
launch facilities represent minor fisheries resources and are not adjacent to the launch
facilities; therefore, only minor construction disturbance from potential erosion and
sedimentation would occur. Possible exceptions to this are launch facilities in the Belt
Creek (A-1i) and Otter Creek (A-4) drainages, which are very close to these streams.
Although these creeks are important fisheries resources, they are greater than 500 feet
from the launch facilities and are unlikely to be directly affected. Mitigation measures
in these areas should greatly reduce potential indirect disturbances from erosion and
runoff. Any disturbance of washes near launch facilities is unlikely to cause a substantial
impact on aquatic habitats because these washes generally do not support important
wetland vegetation or wildlife. The LOI and significance ratings for each launch facility
are presented in Figure 4.0-1 (Section 4.0). Aquatic habitats at launch facilities are
further described in Appendix A. Three launch facilities would have site-level, short-
duration, and significant impacts (2 low and I moderate) because of the expected
temporary loss and disturbance of some critical aquatic habitat that is of concern to
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natural resource managers as well as the general public. No launch facilities would have
site-level, long-duration, and significant impacts (Figure 4.8.2-2). Construction at most
of the launch facilities would cause site-level, long-duration, and negligible impacts and
at a few there would be long-duration, low, and not significant impacts.

Bridges to be upgraded have been identified at 124 locations, but many of these bridges
do not cross aquatic habitats. The distribution of streams with important fisheries is
shown in Figure 4.8.2-7. Figure 4.8.2-8 identifies 56 bridges to be upgraded that cross
substantial aquatic habitats. Eighteen of these bridges cross streams considered to be
important fisheries resources by the MDFWP (including the Missouri, Judith, Sun, and
Teton rivers, and Elk, Warm Spring, and Wolf creeks). The majority of these streams are
moderate to substantial resources in the department's stream data base. Construction at
these bridge sites would result in local disturbance of streams from machinery, debris,
and potential placement of structures in the streams and would produce sedimentation
that is carried downstream. These impacts would be temporary and can be reduced by
construction mitigations. These bridges are located throughout the deployment area
(Figure 4.8.2-8), and short-duration construction impacts should not be large enough to
generate any additional impacts within local or regional watersheds. The Montana
Stream Protection Act governs the specifications of bridge construction in order to
reduce or eliminate disturbance to habitats and to eliminate the creation of barriers to
fish migration in streams. Bridges built in accordance with this Act should not result in
any substantial long-duration impacts on aquatic habitats. Many existing culverts along
the T/E route system would be replaced. Most of these culverts are on very small
drainages and would not cause any noticeable impact on aquatic habitats. Culverts that
do occur on important fisheries resources are also governed by the Montana Stream
Protection Act and their replacement should not result in any long-duration impacts.

Road widening or other surface disturbances would result in potential direct impacts on
streams and wetlands adjacent to the roadway (e.g., loss of habitat from landfill and
mortality from equipment operation) and may cause some sedimentation in these habitats
near the roadway. A USFWS wetland easement containing a prairie pothole occurs along
Interstate 15, south of Dutton, Montana, in a potential road upgrade area. Construction
may cause sedimentation and loss of habitat in this pothole. Potential road construction
areas have been identified along the Belt and Wolf Creek drainages, which are moderate
to substantial fisheries resources in the MDFWP stream data base. Road construction
along these streams would produce short-duration impacts primarily from increased
sedimentation. Long-duration impacts on stream systems from road construction are
unlikely if roads are built in accordance with the Montana Streambed and Landform
Preservation Act (the Act is designed to reduce or eliminate undesirable disturbance of
streams due to modifications such as channelization). Some landfill may occur in
wetlands adjacent to roads; however, no major wetlands occur in the potential road
construction area. Many minor wetlands (generally less than 1 acre) that occur along
existing T/E routes were created, in part, by blocked drainages during original road
construction. It is unlikely that construction from the program would result in any
overall change from the baseline conditions for these small wetlands.

Operations-phase impacts on aquatic habitats are expected to be very small because
there would bc almost no additional disturbance of aquatic habitats and little chance for
offsite disturbance that would affect the aquatic habitat's biota. Approximately
50 percent of the 350-acre HML vehicle operations training aren would be regularly
disturbed throughout the life of the program by off-road training activities. Sediments
eroding from this site would enter the drainages on the base. These areas are not
important wetland or stream habitats, but they do drain into the Missouri River. A minor
net localized increase in the sediment load ot the Missouri River is likely to occur and

4-233



-.. ,

• .. ..." , .- .... .. "

FIGURE 4.8.2-6 SENSITIVITY LEVELS OF AQUATIC HABITATS IN PROGRAM CORRIDORS

AND SURFACE WATER QUALITY THROUGHOUT THE DEPLOYMENT AREA

4-234



LEGEND
SCHEDULED FOR IMPROVEMENT

TIC ROUTE LAUNCH FACILITY BRIDGE SENSITIVITY

I \A HIGH (MOFWP FISHERIES CLASS 12 OR 3STREAM
ORAWETLANO DIRECTLY AFFECTED IF

CONSTRUCTION OCCURS) C9 LAUNCH CONTROL FACILITY NOT RATIO)~ 1 i MODERATE (MDFWP FISHERIES CLASS 4 OR ',STREAMEl DIRFECTLY AFFECTED OR A WETLAND LAKE (NOT RATED)
INDIRECTLY AF FECTED IF CONSLTRUCTION
OCCURS)

0 LOW (MOEWP FISHFERIES CLASS IL S14EAM OFFj TUYAE BUDR0 Aff'ECTED OR A POND OR WASH RIPARIAN
10ONE INDIRECTLY AFFECTED IF CONSTRCIR ON
OCC URS)

clX NO INO AGUAT KI HIA BITAT AFFEC -TED)

STATE~~~~SC L INEA MILESCAIN ENIIVT

C3 I O

FIGURE 4.8.2-6 CONTINUED

4-235



SPORT FISHERIES VALUES
HIGHEST VALUE (0%)

LIMITED VALUE (8%) HIGH VALUE (8%)

MODERATE VALUE (39%) SUBSTANTIAL VALUE (45%)

HABITAT-SPECIES VALUES

LIMITED VALUE (3%) HIGHEST VALUE (0%)

HIGH VALUE (0%)

SUBSTANTIAL VALUE (26%)

MODERATE VALUE (71%)

OVERALL RESOURCE VALUES

HIGHEST VALUE (5%)
LIMITED VALUE (3%) •HIGH VALUE (3%)

SUBSTANTIAL VALUE (55%)

MODERATE VALUE (34%)

Source: Montana Department of Fish, Wildlife and Parks 1986c.
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be of long duration because of these activities. The increased sedimentation should not
produce serious disturbance to the biota or to the habitat quality of this section of the
Missouri River, and control measures are available to limit the amount of sediments
reaching the river. Normal operations would require periodic road maintenance and
potential additional bridge renovation in the deployment area. These activities should
produce only minor short-duration impacts on aquatic habitats because only small areas
would be disturbed.

The anticipated program-induced population growth (4.0% in the 9-county deployment
area and 8.5% in Cascade County during operations) would cause additional recreational
use of aquatic habitats. The expected increase in fishing and other aquatic recreation is
well within projections by the MDFWP for increases in sport fishery and aquatic habitat
use in the regions to be affected by the program. Minor increased demand for aquatic
recreational resources (especially fishing areas) would occur near Great Falls. The
overall effect on fisheries would be minimal, but may require natural resource
management agencies to modify local regulations (e.g., creel limits). Because there are
ample fishing and recreation zones within commuting distance from Great Falls, few
modifications are expected to be necessary to protect aquatic biota.

Overall short-duration impacts on aquatic habitats would be moderate because of the
quality of streams, prairie potholes, and other aquatic habitats that would be disturbed in
the deployment area by launch facility construction, bridge replacement, and road
construction/improvements. These multiple impacts would be dispersed over such large
areas and times that the function of local and regional watersheds and wetland systems
would not be affected. Overall long-duration impacts on aquatic habitats would be low.
This long-duration rating is primarily based on the expected disturbance of prairie
potholes at a few launch facilities. This long-duration disturbance is not expected to
diminish the value of regional wetlands. Although a large number of the aquatic habitats
to be affected are of concern to aquatic resource managers, the expected level of
disturbance and mitigations should reduce this concern. Therefore, short-duration,
moderate and long-duration, low impacts would not be significant (Figure 4.8.2-1).

4.8.2.4 Unique and Sensitive Habitats

Overall short- and long-duration impacts on unique and sensitive habitats would be
negligible because no local- or ecosystem-level impacts on these habitats are expected.
No unique and sensitive habitats are expected to receive direct impacts from either
construction or operations. Freezeout Lake is crossed by a causeway on the T/E route
system, but this section of road was recently rebuilt and should not require further modi-
fication for the program. Launch facility F-10 is adjacent to the southeastern boundary
of Pine Butte Swamp Preserve but would not be selected for the Proposed Action. All
other identified unique and sensitive habitats are also distant from proposed construction
and operations areas and should not be directly affected by the program. Figures 4.0-1
(Section 4.0) and 4.8.2-2 summarize impact ratings at launch facilities and along T/E
routes, which are negligible for short- and long-duration impacts.

Management plans for unique habitats near Great Falls, the major population center, may
need to be altered as a result of program-induced population growth in Cascade County
(8.5% during operations). Unique areas along the Missouri, Sun, and Smith rivers near
Great Falls are not within defined public or private preserves and some development may
occur near them to accommodate the expected population growth. However, these areas
are sufficiently distant from the expected locations of program-related development and
are likely to be only slightly affected. Benton Lake National Wildlife Refuge and Giant
Springs State Park are close to Great Falls and would receive increased use as a result of
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the program, but their habitats are protected and should not be substantially affected. A
large number of wildlife refuges, preserves, wilderness areas, and state and national
parks occur throughout the deployment area and remaining ROI. Program-related
population use is expected to be distributed among these habitats so that the biological
resources of any one habitat would not be affected.

Because of the general lack of effects to unique and sensitive habitats, short- and long-
duration impacts would be negligible (Figure 4.8.2-1). General concern by natural
resource managers for impacts on unique habitats is also expected to be low.

4.8.2.5 Threatened and Endangered Species

Overall short- and long-duration impacts on threatened and endangered plant and animal
species as a result of the proposed program would be low and not significant. Minc-
impacts on threatened and endangered species may occur during road and bridge
upgrading and launch facility construction. Plant species are more likely to be affected
by construction impacts than animals due to their immobility. Operations actik ities are
not likely to adversely affect any threatened or endangered species. Figure 4.8.2-5
presents the sensitivity of threatened and endangered species (and wildlife) habitats near
launch facilities, access roads, and T/E routes. Three sensitivity categories were
developed to display the range of variation in habitat quality in the deployment area.
Areas rated as having high sensitivity contain threatened and endangered species habitat
or winter concentration areas. Areas rated as having moderate sensitivity contain
habitat for either federal-candidate species or state-recognized species. Figure 4.8.2-5
may be compared with Figure 4.8.2-4 to show proportionate levels of operations
activities that could potentially occur in environmentally sensitive threatened and
endangered species habitats. Launch control facilities are shown for descriptive purposes
only.

Plants. Adverse impacts un threatened and endangered plant species may occur as a
result of road and bridge upgrading and launch facility construction. Areas potentially
disturbed during road upgrading are those that lie immediately adjacent to the existing
roads. Much of this area was disturbed during initial road construction and is periodically
disturbed by road and ditch maintenance activities and/or agricultural practices. Road
upgrading may result in the loss of native prairie or forest and possibly in the disturbance
of some special status species or their habitats. Potential impacts due to bridge
upgrading include direct loss of aquatic or riparian species, increased sedimentation, and
subtle changes in hydrologic characteristics of the area that may eventually change the
aquatic nature of the site. Because many of the special status plant species under
consideration inhabit aquatic or semi-moist sites, they may be adversely affected by
bridge improvements. New development resulting from program-related population
increases would be limited and is not expected to affect these species. No direct
impacts are anticipated during the operations phase of the program, and program-
associated recreational pressure is expected to be minor and dispersed because of the
abundant recreational opportunities in the area.

No federally listed threatened or endangered plant species are known to occur in the
deployment area or elsewhere in the ROI. One federal-candidate (Category 2) species,
persistentsepal yellowcress, occurred historically in the Sun River-Benton Lake area.
Potential habitat (along margins of alkaline ponds and marshes) occurs within the general
deployment area.

Eleven other Montana-recognized plants are known to occur in the general deployment
area (Table 4.8.2-3). Several sites near the T/E routes, access roads, and launch
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Table 4.8.2-3

Potential Locations of Federal-Candidate and Montana-Recognized
Plant Species in Areas of Direct Surface Disturbance

Common Name Scientific Name General Location

Chaff weed Centunculus minimus Great Falls area

Craw's sedge Carex crawei Choteau area

Dwarf wooly-heads Psilocarphus brevissimus Great Falls area
var. brevissimus

Foxtail muhly Muhlenbergia andina Great Falls area

Graceful arrowgrass Triglochin concinnum Augusta area,
var. debile Choteau area

Guadalupe water-nymph Na guad lupensis Great Falls area

Klaus bladderpod Lesquerella klausii Bowman's Corner area

Long-styled thistle Cirsium •ongistylum Monarch area

Many-headed sedge Carex sychnocephala Great Falls area

Pale sedge Carex livida Choteau area

Persistentsepal Rorippa calycina Sun River-Benton Lake
yellowcress area

Tapered rush Juncus acuminatus Choteau area

facilities are known to provide potential habitat for these species. These sites were
surveyed during the spring and summer of 1987. Only one Montana-recognized species,
long-styled thistle, was found in the area of potential direct surface disturbance. This
species, considered by the Montana Natural Heritage Program to be imperiled in the
state, occurs in several locations along the T/E routes near Monarch, Montana and near
launch facility A-5. Launch facility A-5 was not identified as part of the proposed set of
launch facilities for the Proposed Acti-n. In addition, other populations of this species
may occur elsewhere along these routes. Road widening and upgrading in these areas are
likely to remove these populations. Because of its tendency to inhabit disturbed sites,
the species may recolonize temporarily disturbed areas.

The 5 Category 2 species and 22 Montana-recognized species that occur or may occur
elsewhere in the ROI are not likely to be adversely affected from increased rcereational
pressure. Many of these species occupy remote sites that are not readily accessible to
the public.

Short- and long-duration impacts on threatened and endangered plant species are
exp-cted to be low because of the small number of habitats that would be affected, the
small number of federally listed and Montana-recognized species that occur in the area
of surface disturbance, and the reasonable likelihood of reducing or offsetting adverse
impacts through application of appropriate mitigation measures. The proposed program

4-240



is not expected to add substantially to the cumulative impacts on threatened and
endangered spc !ies in the region and is not likely to generate major concerns on the part
of natural resource management agencies or scientific authorities. Therefore, short- and
long-duration impacts would not be significant.

Animals. There are five threatened and endangered animal species that occur or poten-
tially occur in the deployment area. Eleven launch facilities thought to occur in or near
threatened and endangered species habitats were surveyed to determine the likelihood of
protected species occurring in the area. It was determined tha* only 6 of the 11 launch
facilities occur in or near potential threatened and endangered species habitats. Recent
data provided by the MDFWP indicate launch facility 1-7 also occurs in proximity to a
protected species (Table 4.8.2-4). Thuse species listed as endangered include the bald
eagle, American peregrine falcon, gray wolf (Northern Rock, Mountain wolf), and the
black-footed ferret. The threatened grizzly bear also occurs in the deployment area. A
biological assessment of potential impacts on these five species was prepared for the
USFWS in accordance with Section 7 of the Endangered Species Act of 1973. It was
concluded that no threat to the continued existence of threatened and endangered
species would occur as a result of the program (this conclusion applies to the Proposed
Action and alternatives [Section 4.8.3.5]). The USFWS has agreed with this conclusion,
but expressed concern should grizzly bears, bald eagles, or peregrine falcons be found in
proximity to poteatial disturbance areas. The USFWS asked that guide'ines from the
Interagency Rocky Mountain Front Wildlife Monitoring Evaluation Program (U.S. Fish and
Wildlife Service 1984) be followed to ensure protection of these species. The Air Force
has cooperated with the USFWS in developin- appropriate guidelines and these guidelines
have been incorporated in assumed mitigatiu s for this program (Section 4.8.1.4). The
complete response of the USFWS appears in Appendix C.

Of the five federally listed animal species potentially occurring in the deployment area,
the bald eagle has the greatest potential to be affected. There are approximately
six launch facilities in or near bald eagle habitat (Table 4.8.2-4). Approximately 450 to
500 bald eagles overwinter in Montana with some of these eagles occurring along the
Missouri River south of Great Falls within the deployment area. Approximately 20
eagles also overwinter in the western portion of the deployment area primarily along
Birch Creek, the middle fork of the Teton River, the North Fork of the Sun River, and
associated drainages. No bald eagle habitat is expected to be lost as a result of program
activities; however, increased traffic associated with construction activities, operation
of heavy construction equipment, and increased noise levels at the six launch facilities
located in or near potential bald eagle habitat and along T/E routes may temporarily
disturb some eagles to a minor extent. The potential for affecting bald eagles is greatest
at launch facility 1-7 due to the active nest located approximately 1.5 to 2 miles to the
south. However, launch facility 1-7 has not been identified as part of the Proposed
Action. Bridge upgrades in the deployment area may also cause some local-level impacts
on eagles due to the potential for affecting riparian habitat. A briuge scheduled for
improvement on Interstate 15 is also located approximately 1.5 to 2 miles north of tne
active bald eagle nest. Construction activities at this bridge are unlikely to adversely
affect nesting activities because of their distance from the nest. Minor disturbances
that may occur include minor disruption of daily/seasonal movements (e.g., feeding and
reproduction), increased stress during critical periods (e.g., overwintering and nesting
periods), and possible displacement. These short-duration impacts, if they occur, can be
minimized through the implementation of appropriate mitigation measures.

The American peregrine falcon, which is associated primarily with aquatic habitats, is
believed to occur in the deployment area. Although the exact distribution of peregrines
and the location of currently active aeries (nest sites) within the deployment area are not
known, the program is unlikely to have any adverse impacts on this species. Some minor
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Table 4.8.2-4

Threatened and Endangered Animal Species Potentially Occurring
in Areas of Direct Surface Disturbance

Launch Facilities
In or Near

Common Name Scientific Name Potential Habitat

Bald eagle Haliaeetus leucocephalus F-5, F-9, F-10, F-i1,

H-8, 1-7

Grizzly bear Ursus arctos F-9, F-10, F-il

Gray wolf Canis lupus F-9, F-10, F-l1

American peregrine falcon Falco peregrinus UnknownI

anatum

Black-footed ferret Mustela nigripes Unknown 2

Notes: IDistribution of the American peregrine falcon within the deployment area
is not well defined.

2 Black-footed ferrets are not known to occur in the deployment area;
however, isolated populations may exist.

impacts (disruption of daily/seasonal activities and displacement) may occur during the
construction phase, particularly during bridge upgrading; however, these impacts would
be temporary and could be mitigated.

Impacts on the grizzly bear and wolf, which are known to occur in the western portion of
the deployment area, are unlikely to be adverse. No prime grizzly bear habitat would be
disturbed, though some disruption of daily/seasonal activities and displacement may
result from construction activities at launch facilities and along T/E routes that occur
near grizzly habitat (Table 4.8.2-4). These impacts would be temporary and could be
mitigated. The gray wolf also occurs in the same general area as the grizzly bear and
may occasionally be found in the western portion of the deployment area (Table 4.8.2-4).
The exact distribution and current statewide population levels are not known; however,
the wolf population is considered to be low. Wolves are unlikely to occur in the area of
direct surface disturbance except as occasional transients. Consequently, the program is
unlikely to adversely affect this species.

No black-footed ferret populations are known to occur in Montana. Furthermore, no
prairie dog towns, which are the sole habitat of ferrets, occur on Malmstrom AFB, within
T/E route rights-of-way, or within the anticipated construction boundaries of launch
facilities. Therefore, no impacts to black-footed ferrets are anticipated.

In addition to the five federally listed species, there are eight federal-candidate and
five Montana-recognized animal species that occur within the deployment area
(Section 3.8.3, Table 3.8.3-2); none ara known to occur on Malmstrom AFB. Construction
activities along TIE routes and at launch facilities (particularly those located in open
grasslands or shrubby areas) may cause some short-duration impacts on the ferruginous
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hawk, northern swift fox, upland sandpiper, long-billed curlew, mountain plover, Preble's
shrew, and sage sparrow. Loss of these species' habitats is expected to be low in the
deployment area. Temporary disruption of daily/seasonal activities and reproductive
behavior for these species may result from construction activities. In addition, bridge
upgrades may temporarily affect certain aquatic and riparian species. These species
include Canadian toad, Harlequin duck, and milk snake. The wolverine and lynx, which
generally occur in mountainous areas, are unlikely to receive any direct impacts from
program activities. The spotted bat, which inhabits rocky cliffs, is also unlikely to be
affected.

Some operations impacts on threatened and endangered animal species would occur
during the life of the program. Increases in daily security traffic, maintenance
activities, human activities, and noise at the launch facilities and along T/E routes may
cause some disruption of daily/seasonal activities and displacement; however, these
disruptions are expected to be minor.

In addition to those species that occur in the deployment area, two federally listed, six
federal-candidate, and six Montana-recognized animal species (Section 3.8.3,
Table 3.8.3-2) occur in the ROI but outside the deployment area. Program-induced
population growth would cause an increase in nonconsumptive recreational ýctivities
(e.g., hiking, snowmobiling, photography, and bird watching) which may cause some
temporary displacement and disruption of daily/seasonal activities of the threatened and
endangered species found in the ROL. These recreational activities would be dispersed
over a wide area and would have very little impact on threatened and endangered animal
species in the region.

Short- and long-duration impacts on threatened and endangered animal species are
expected to be low because of the small amount of habitat that would be lost or
disturbed and the minimal impacts expected for species occurring in the area of direct
surface disturbance. Although a range of site-level impacts would result dependent on
which launch facility locations are proposed for use (Figure 4.8.2-2), impacts
accumulated along T/E routes and at launch facilities would remain approximately the
same. In addition, program impacts are not expected to add substantially to the
cumulative impacts on threatened and endangered species in the region, nor would these
impacts generate concern among natural resource management agencies or scientific
authorities. Any impacts that are likely to occur can be minimized through the
implementation of appropriate mitigation measures. Therefore, short- and long-duration
impacts on threatened and endangered animal species are not expected to be
significant. impacts on threatened and endangered plants and animals at launch facilities
and along T/E routes are summarized in Figures 4.0-1 (Section 4.0) and 4.8.2-2. Because
these impacts on plant and animal threatened and endangered species would be minor,
overall short- and long-duration impacts on threatened and endangered species would be
low and not significant (Figure 4.8.2-1).

4.8.3 Impacts of Alternatives

Impacts on biological resources and threatened and endangered species are only expected
to vary to a minor degree between the Proposed Action and Alternatives 1 and 2.
Alternative 1 would result in approximately the same disturbance at the launch facilities
as the Proposed Action because the same number of launch facilities would be used.
Alternative 2 would utilize 125 launch facilities, which reduces the opportunity to avoid
impacts at some launch facilities through site selection. Impacts along T/E routes would
remain approximately the same because both Alternatives I and 2 use most of the T/E
route system. From an overall perspective, the differences in impacts between
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Alternatives 1 and 2 are minor and the overall impact ratings for each element would not
change regardless of the range of site-level impacts at launch facilities. A decision to
use Alternative 3 would eliminate the opportunity to reduce impacts through site
avoidance and would result in substantial impacts at some sites (Figure 4.8.2-2). Overall
short-duration impacts on vegetation, wildlife, and threatened and endangered species
for Alternatives 1, 2, and 3 would range from low to moderate and not significant. Long-
d!,ration impacts on these resources for Alternatives 1 and 2 would be low and not
significant. Long-duration impacts on these resources for Alternative 3 would be low to
moderate and not significant. For aquatic habitats, short-duration impacts for all three
alternatives would be moderate and not significant. Long-duration aquatic habitat
impacts would be low and not significant. Alternatives 1, 2, and 3 would result in short-
and long-duration, negligible impacts on unique and sensitive habitats.

4.8.3.1 Vegetation

Impacts on vegetation for Alternatives 1 and 2 are very similar to impacts identified for
the Proposed Action. Construction of new facilities, roads, and bridges would result in
both short- and long-duration disturbance of vegetation as discussed in Section 4.8.2.1.
Disturbance to vegetation in the deployment area during the operations phase is expected
to be minimal for the Proposed Action and Alternatives 1 and 2. Significant impacts
would occur at launch facilities where sensitive riparian and/or forest vegetation is
present.

Alternative 1. Alternative 1 would result in disturbance to the same number of launch
facilities as the Proposed Action. Short- and long-duration impacts at 50 of the launch
facilities would be negligible (Figure 4.8.2-2). Short-duration impacts would be low and
not significant at 42 launch facilities, and low and significant at 8 launch facilities.
Long-duration impacts would be low and not significant at 48 launch facilities, and low
and significant at 2 launch facilities (E-8 and N-6). These significant impacts would
result from the disturbance of sensitive riparian and forest habitats of concern to natural
resource managers. No local- or regional-level ecosystem impacts are expected because
the disturbed areas would be small and spatially dispersed. Many of the disturbances
would also be dispersed over the construction phase of the program. Overall short- and
long-duration impacts on vegetation would remain low and not significant.

Alternative 2. Alternative 2 would result in additional disturbance of vegetation per
launch facility, for a total of 375 acres (200 acres permanently and 175 acres temporarily
disturbed) for 125 launch facilities. For this analysis, road and bridge upgrading was
assumed to be the same as the Proposed Action. Short- and long-duration impacts at
62 launch facilities would be negligible. Short-duration impacts at 52 launch facilities
would be low and not significant. Eleven launch facilities would experience short-
duration, low, and significant impacts. These significant impacts would be of long
duration at only five of these launch facilities. These significant impacts would result
from the disturbance of sensitive riparian and forest habitats of concern to natural
resource managers. Fifty-eight launch facilities would receive long-duration, low, and
not significant impacts (Figure 4.8.2-2). These small, local-level impacts would be
dispersed throughout the deployment area, would occur over the construction phase of
the program, and would not likely affect local or regional ecosystems. Overall short- and
long-duration impacts on vegetation would remain low and not significant.

Alternative 3. Alternative 3 would result in reduced disturbance of vegetation per
launch facility (2 acres) but disturbance would occur at all 200 facilities which would
result in approximately 400 acres (200 acres permanently and 200 acres temporarily)
disturbed. For this analysis, road and bridge upgrading was assumed to be the same as
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the Proposed Action. Short- and long-duration impacts would be negligible at 101 launch
facilities. Short-duration impacts would be low and not significant at 77 launch
facilities, and low and significant at 22 launch facilities. Long-duration impacts would
be low and not significant at 87 launch facilities, and low and significant at 12 launch
facilities (Figure 4.8.2-2). These significant impacts would result from the disturbance
of sensitive riparian and forest habitats of concern to natural resource managers.
Although all sites would be affected, the dispersed nature of the potential impacts are
not expected to affect local or regional ecosystems. Overall short- and long-duration
impacts on vegetation would be low and not significant, but would be more adverse than
the Proposed Action because the environmentally sensitive launch facility areas
previously mentioned would not be avoided.

4.8.3.2 Wildlife

Impacts on wildlife species from the Proposed Action and Alternatives 1 and 2 differ only
to a minor degree with respect to the number of acres of habitat disturbed. Construction
activities (e.g., expansion of launch facilities, upgrading T/E routes and bridges, and
building new facilities onbase) associated with Alternatives I and 2 would cause some
short- and long-duration disturbance of wildlife and associated habitats. Operations
impacts over the life of the program would be minimal for Alternatives 1 and 2. Impacts
from Alternative 3 would be similar; however, the use of 200 launch facilities would
eliminate the opportunity to entirely avoid sensitive habitats at some launch facilities.

Alternative 1. Alternative 1 would result in almost the same amount of disturbance to
wildlife as the Proposed Action. Approximately 388 acres of habitat would be lost due to
expansion of launch facilities and road upgrading and 808 acres would be permanently
disturbed onbase. No local- or regional-level ecosystem impacts are expected because of
the relatively small amount of habitat that would be disturbed. Furthermore, impacts
would be substantially dispersed geographically and over time. Overall short- and long-
duration impacts on wildlife from Alternative 1 would be low and not significant.

Alternative 2. Alternative 2 would cause the loss of approximately 200 acres of habitat
at the launch facilities from permanent disturbance and 175 acres from temporary
disturbance. The same T/E routes would be upgraded for Alternative 2 as the Proposed
Action. Approximately 878 acres would be permanently disturbed and 348 acres would be
temporarily disturbed onbase. Construction activities associated with Alternative 2
would cause minor impacts on wildlife in the region because relatively small amounts of
habitat would be disturbed. These short- and long-duration impacts would be low and not
significant. In addition, no adverse impacts on local or regional ecosystems are expected
because the impacts would be substantially dispersed geographically and over time.

Alternative 3. Alternative 3 would cause the permanent loss of approximately 200 acres
of habitat due to expansion of launch facilities. Disturbance along T/E routes, access
roads, and onbase was assumed to be similar to the Proposed Action. Although loss of
wildlife habitat for Alternative 3 would be similar to the Proposed Action, use of
200 launch facilities would increase the chance of adversely affecting wildlife and
sensitive areas such as big game wintering habitats. Although all sites would be
affected, no impacts on local or regional ecosystems are expected because impacts would
be dispersed geographically and over time. Therefore, overall short-duration impacts
would be moderate and long-duration impacts would be low. Neither short- or long-
duration impacts would be significant.
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4.8.3.3 Aquatic Habitats

Impacts on aquatic habitats and biota from Alternatives 1, 2, and 3 would be similar to
the Proposed Action. The number of habitats affected would change slightly with
Alternatives 1 and 2, especially at launch facilities, but the regional effect would remain
approximately equal to the Proposed Action. Therefore, no change is expected in the
overall impact rating. Because all launch facilities would be used in Alternative 3, some
site-level, short-duration, and significant impacts are expected to occur.

Alternative 1. For Alternative 1, impacts along T/E routes and at launch facilities are
expected to remain at the same level because the same number of launch facilities would
be used. Launch facilities selected for this alternative would avoid some important
habitats, but would still affect others (J-9 is adjacent to a prairie pothole; B-3, B-9,
B-11, C-10, L-3, L-10, N-11, and 0-10 are near streams; B-3, K-4, L-10, N-1l, 0-6, and
R-30 are near ponds). Short-duration impacts on aquatic habitats would be moderate and
long-duration impacts would be low. No local- or regional-level ecosystem impacts are
expected because these disturbances would be spatially and temporally dispersed. These
short- and long-duration impacts would not be significant.

Alternative 2. Because 125 launch facilities would be used, Alternative 2 would result in
slightly greater impacts than the Proposed Action; however, this increase is minor on a
regional basis. Among launch facilities selected for this alternative, J-9 and R-24 are
near prairie potholes; B-3, B-9, B-li, L-3, L-10, N-11, 0-7, 0-9, and 0-10 are near
streams; and B-3, D-8, K-4, L-10, M-10, N-I1, 0-2, 0-6, and R-30 are near ponds. Short-
duration impacts for Alternative 2 would be moderate and long-duration impacts would
be low. These impacts would be sufficiently dispersed geographically and over time so
that no local- or regional-level ecosystem impacts are expected. Both short- and long-
duration impacts would not be significant.

Alternative 3. Alternative 3 would result in the maximum disturbance of aquatic
habitats at launch facilities. Seven launch facilities are near prairie potholes, 16 are
near streams, and 12 are near ponds. These additional impacts at launch facilities would
result in some local-level, significant impacts at ten launch facilities (A-5, A-6, B-3,
C-10, G-6, G-7, J-9, L-3, M-2, and 0-9). These short-duration disturbances would result
primarily from erosion in sensitive stream habitats and other wetlands but do not
represent a substantial change from the Proposed Action on a regional basis. Short-
duration impacts would be moderate and long-duration impacts would be low for Alterna-
tive 3. Although all potential sites would be affected, the spatial and temporal
separation of disturbances maintain sufficiently low impact levels such that no local- or
regional-level ecosystem impacts are expected. These overall short- and long-duration
impacts would not be significant.

4.8.3.4 Unique and Sensitive Habitats

Because of the low level and types of impacts likely to occur in unique and sensitive
habitats, there is no difference between the Proposed Action and Alternatives 1, 2,
and 3. Short- and long-duration impacts on unique and sensitive habitats would be
negligible for Alternatives 1, 2, and 3.

4.8.3.5 Threatened and Endangered Species

Impacts on threatened and endangered species for Alternatives 1 and 2 are similar to
impacts identified for the Proposed Action. Road and bridge upgrades and launch facility
construction would result in some short- and long-duration disturbance of threatened and
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endangered species. However, these impacts are expected to be minor for Alternatives 1
and 2. Alternative 3 would eliminate the opportunity to avoid launch facilities in
threatened and endangered species habitat and would increase the probability of
disturbance.

Alternative 1. Alternative 1 would have the same potential for affecting threatened and
endangered species as the Proposed Action; however, launch facility I-7, which is about
1.5 to 2 miles from an active bald eagle nest, would be used for Alternative 1. Expansion
of the launch facility is unlikely to have an adverse impact on nesting activities because
of distance from the launch facility. Upgrading a bridge on Interstate 15, which is
located 1.5 to 2 miles from the nest, is also not expected to substantially affect the
nesting eagles. Any potential impacts would be mitigated; consequently, short- and long-
duration impacts on threatened and endangered species would be low and not significant.

Alternative 2. Alternative 2 would have a slightly greater potential for affecting
protected species than the Proposed Action because more launch facilities would be
expanded, increasing the probability that some threatened and endangered species or
their habitats would be affected. Launch facility 1-7, which is about 1.5 to 2 miles from
an active bald eagle nest, would be used for this alternative; however, construction
activities at the launch facility are unlikely to have an adverse impact. Furthermore,
upgrading a bridge on Interstate 15, which is located 1.5 to 2 miles from the nest, would
not substantially affect nesting activities. It is unlikely that any protected species would
be substantially affected and onsite mitigation, particularly at launch facility 1-7, would
further reduce these impacts. Therefore, short- and long-duration impacts would remain
low and not significant.

Alternative 3. Alternative 3 would have a greater potential for affecting protected
species than the Proposed Action because more launch facilities would be expanded.
Expansion of all 200 launch facilities would increase the probability of disturbing
threatened and endangered species because sites with known populations or potential
habitat of threatened and endangered plants would be disturbed; however, many of these
disturbances are the result of construction and could be reduced through mitigation.
Launch facilities located in or near threatened and endangered animal species habitat
include F-5, F-9, F-10, F-I1, H-8, and 1-7. Launch facility 1-7 is located 1.5 to 2 miles
from an active bald eagle nest; however, construction activities are unlikely to adversely
affect nesting activities. Furthermore, upgrading a bridge on Interstate 15, which is 1.5
to 2 miles from the nest, would not substantially affect the eagles. Therefore, short- and
long-duration impacts would be moderate and not significant.

4.8.4 Cumulative Impacts

Deployment of the Small ICBM and Peacekeeper in Rail Garrison programs at Malmstrom
AFB would produce a cumulative impact because there would be additional disturbance
of land on the base (it would not add to areas disturbed in the deployment area for the
Small ICBM). This cumulative disturbance on Malmstrom AFB consists of the temporary
disturbance of 126 acres and the permanent loss of 166 acres of vegetation because of
new construction. There is no valuable wildlife habitat onbase and cumulative impacts
on wildlife would be minor. The requirements for onbase construction may eliminate
some small wetland areas (consisting of cattails and ponded water) near the Weapons
Storage Area (WSA) that were formed by a drainage that was blocked when the WSA was
built. Although the loss of this habitat would be minor, it is likely that a similar habitat
could be restored in a new pond on the north-side expansion of Malmstrom AFB. No
additional disturbance to unique and sensitive habitats or threatened and endangered
species is expected. Peacekeeper in Rail Garrison operations are not expected to
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produce any impacts on biological resources because the activity and disturbed habitat is
confined to Malmstrom AFB areas that do not represent biologically valuable habitat.
Therefore, cumulative impacts on biological resources from construction and operations
activities represent very minor additions (low and not significant for vegetation and
negligible for all other elements) to the impacts for the Proposed Action and would not
be significant.

4.8.5 Impacts of the No Action Alternative

If the proposed program is not implemented, present activities, policies, and trends would
continue to have impacts on biological resources. New and continuing programs,
missions, and associated construction at Malmstrom AFB can be expected to disrupt
biological habitat. Building associated with the KC-135R air refueling mission will
disturb grassland and minor wetland habitats onbase. These present and future programs
would disturb almost as much land onbase as the Proposed Action. No other programs
are presently planned that would cause disturbance at the launch facilities and no other
government or private activities should cause disturbance at the launch facilities. Roads
and bridges throughout the state would continue to be improved on an as-needed basis
because of normal wear and additional demand from growth.

Regional recreational activities, such as off-road vehicle use, boating, hunting, and
fishing, may also adersely affect biological resources in the ROI. Most of the ROI is
experiencing at least modest rates of growth and development. Construction would
result in loss of biological habitat and disruption of ecological communities. Increasing
population size would lead to increased recreation-related impacts. Increased
development and recreation would degrade aquatic habitats and biologically unique
habitats, and add to cumulative impacts on threatened and endangered species.

4.8.6 Potential Mitigation Measures

Potential mitigations are measures that could be undertaken to reduce or eliminate
program impacts. All, some, or none of the measures identified for biological resources
and threatened and endangered species may be implemented. For each measure, the
agencies that may be involved in implementation are identified. The Air Force would
encourage implementation of these measures through environmental awareness and other
programs. Potential mitigation measures for biological resources and threatened and
endangered species include the following:

"* Coordinate the method and extent of construction activities near critical
wildlife and fisheries habitat in accordance with interests, guidelines, and/or
regulations of the USFWS and the MDFWP and adopt appropriate measures to
minimize impacts wherever possible. Implement offsite habitat restoration
or increase protection of sensitive species or their habitat if offsite
mitigation is considered the only feasible means to compensate for site-level
impacts on threatened and endangered species habitat or sensitive wetlands.
It may be more appropriate to assist other natural resources restoration and
development programs in order to provide more productive compensation for
environmental damages (U.S. Air Force).

"* Build sediment traps on drainages flowing away from the HML vehicle
operations training area and other disturbed areas on Malmstrom AFB to
control impacts from increased erosion in the area. This would reduce
potential impacts on the biota in the Missouri River near Great Falls that
could occur if these eroded sediments were allowed to enter the river (U.S.
Air Force).
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" Include measures in the environmental awareness program to educate
program personnel on the importance of minimizing environmental damage to
natural habitats and inform them about legal hunting practices and the
importance of hunting safety (U.S. Air Force, USFWS, and MDFWP).

"* Avoid simultaneous road construction or bridge replacement at multiple sites
on streams within a local watershed. This measure would greatly reduce the
level of direct disturbance to mobile aquatic biota and reduce the level of
potentially additive effects such as sedimentation in local aquatic systems
(Montana Department of Highways).

"* Avoid building temporary culverts in streams and other aquatic habitats
during bridge replacement. Use of detours or constructing the new bridge
alongside the old bridge to maintain traffic flow would eliminate direct
disturbances resulting from temporary culverts (Montana Department of
Highways).

4.8.7 Irreversible and Irretrievable Resource Commitments

The expected operational life of the proposed program is 20 years. Disturbed biological
communities, given sufficient time, can usually recover to a state approximating
predisturbance conditions once the disturbance ends. Therefore, few of the biological
impacts expected from the proposed program would be irreversible or irretrievable in the
strict sense. However, some of the expected impacts are likely to be of such long
duration that they would represent irreversible or irretrievable commitments of
biological resources for all practical purposes. For example, some of the long-duration
disturbance of vegetation and wildlife habitat expected from construction, such as the
removal of vegetation and habitat for construction of buildings, roads, or other facilities,
may remain disturbed longer than 20 years. These long-duration commitments of
biological resources are expected to be negligible for this program for three reasons:
(1) relatively little undisturbed biological habitat would be affected, (2) much of the
habitat expected to be affected has already been severely disturbed by agriculture and
ranching, and (3) the moderate, seasonably wet climate supports relatively fast growth
rates and biological communities can generally recover from temporary disturbances or
be replaced by successional communities within a relatively short time span.

In addition, some potential impacts of the proposed program could be literally
irreversible or irretrievable. Removal of an aquatic habitat for construction of a
program facility represents an irretrievable loss of that habitat. Restoration or
replacement with another aquatic habitat could be infeasible, depending on the location,
and the new habitat is not likely to have the same ecological value of the lost habitat.
Therefore, the loss of the original habitat cannot be completely mitigated. If the
proposed program resulted in loss or degradation of the biologically unique
characteristics of a unique and sensitive habitat, it is not likely that the biological
uniqueness of the habitat could redevelop or be restored, at least in the foreseeable
future. Extinction of a threatened or endangered species is irretrievable, but the
proposed program would be implemented so as to not cause the extinction of any species.

4.8.8 Relationship Between the Local Short-Term Use of Man's Environment and
the Maintenance and Enhancement of Long-Term Productivity

The proposed program is not expected to have a long-duration adverse impact on regional
biological productivity because this system would disturb only relatively small areas,
much of which are already disturbed, so that little cumulative productive biological
habitat would be lost. In addition, ecological recovery rates in the proposed locations for
development are relatively fast.
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4.9 Water Resources

The deployment of the Small Intercontinental Ballistic Missile (ICBM) at Malmstrom Air
Force Base (AFB) would result in increased water requirements during both the construc-
tion and operations phases of the program. The proposed program would affect the
quality of surface or groundwater features near the construction sites and the amcunt of
current water use in the Region of Influence (ROI). To evaluate proposed program
effects, impacts on water use and surface and groundwater hydrology and quality were
analyzed.

4.9.1 Impact Analysis Methodology

The impact analysis methodology for water resources involved three separate proce-
dures: evaluation of program impacts, determination of levels of impact (LO), and
determination of the significance of impacts. The methodology also included considera-
tion of a number of assumptions and assumed mitigations. Impacts were evaluated at the
site, local, and regional levels. Site-level impacts include those effects immediately
around and downstream of program construction activities. Local- and regional-level
impacts relate to program effects on surface and groundwater basins and the water
supplies serving the affected communities in the ROL. Finally, an overall impact
assessment was made for each resource element.

4.9.1.1 Evaluation of Program Impacts

Water Use. Total water use associated with the proposed program was evaluated for
each year of the construction phase (1990 to 1995) and for the year 2000 (a typical year
of full program operations). Estimates of construction-related water requirements for
the proposed program were derived from other military program historical data. All
onbase construction and operations water needs were assumed to be drawn from the base
water supply system. Direct, onbase, operations-related water requirements were esti-
mated based on a factor of 50 gallons per capita per day (gpcd) for Malmstrom AFB
operations personnel.

Deployment area water requirements for program operations were estimated based on a
factor of 70 gpcd for personnel at Hard Mobile Launcher (HML) enclosures. Domestic
water use by program-related inmigrants was estimated by applying area-specific, per
capita water use factors to program-induced inmigrant projections developed from the
socioeconomic analysis (Section 4.1). A factor of 140 gpcd was applied to inmigrants
residing in military housing on Malmstrom AFB. Program-related water use by civilian
inmigrants and weekly commuters to the communities affected by the program were
calculated using daily per capita water use factors for each community. These factors
were averaged over the last 5 years and corrected for industrial or other nonprogram-
related use. For Great Falls, Lewistown, and Conrad, the per capita water use factors of
170 gpcd, 200 gpcd, and 160 gpcd, respectively, were used.

Water use figures were calculated for Great Falls, Malmstrom AFB, Lewistown, and
Conrad for each year of the projected period. Program-related requirements were
compared to future baseline use to evaluate the relative annual increase in water use.
Finally, the annual water entitlement of each affected town was compared to the town's
peak annual, baseline-plus-proposed program water use to evaluate the adequacy of the
municipal water supply and the likelihood of interference with existing users. Emphasis
was placed on identifying potential water shortages and/or the need to accelerate future
water-development plans. Potential program effects on agricultural and rural users in
the deployment area were also assessed.
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Surface Water Hydrology and Quality. For cities in the ROI using surface water as a
supply source, the peak-year, program-induced water requirements were compared to the
average annual flow of the stream supplying the town. The potential for reduction in
surface water flows was then determined. Using available water quality data and the
dilution capacity of the receiving stream, a qualitative assessment was made of the
potential for degradation of baseline water quality as a result of program-induced
increases in effluent discharge from the affected city.

Water quality impacts in the deployment area were assessed by first plotting an overlay
of the location of ground-disturbing activities, such as bridge replacements, road up-
grades, and launch facilities, on a map of perennial streams and lakes. Potential upland
erosion resulting from these activities was determined by application of the Universal
Soil Loss Equation. Once calculated, program-induced erosion was multiplied by a
sediment delivery ratio to estimate the quantities of sediment delivered to the affected
water body. The proximity of the construction site to the affected stream and the
watershed size were major factors in the estimation of the delivery ratio. Other major
considerations in this analysis included the amount of construction activity within a
watershed and the sensitivity of the affected stream to water quality degradation, based
on current state-designated stream classifications.

The potential for local changes in drainage patterns and stormwater hydrology resulting
from construction activity at Malmstrom AFB and Great Falls was investigated. Data on
local soils and land use were combined to determine the storm-runoff characteristics of
selected drainage areas under both baseline and proposed program conditions. Runoff
from both housing scenarios was calculated using the U.S. Soil Conservation Service
urban-runoff model, TR-20. The design storm used in the analysis was the 10-year, 2-hour
rain event (1.22 inches) used by the City of Great Falls Engineering Department.

Groundwater Hydrology and Quality. Major groundwater resources in the deployment
area were analyzed. Groundwater maps and reports published by the Montana Bureau of
Mines and Geology and the U.S. Geological Survey provided most of the information used
to analyze potential program impacts. These data were also augmented by interviews
with personnel from state and federal agencies gathering groundwater data. Potential
program-induced pumpage was compared to baseline regional groundwater withdrawal.
Areas where program pumpage might affect the groundwater system, reducing ground-
water availability, were identified. An evaluation of the groundwater resources was also
conducted for Lewistown, whose water supplies are derived from Big Springs. In this
case, the peak-year, program-induced water diversion was compared with the average
annual flow of the springs to evaluate the potential for spring-flow reduction.

Existing launch facilities with saline-seep areas located downgradient and within 0.5 mile
were determined from aerial photographs taken in May 1986 and verified by field
inspection. Additional launch facilities that lie within areas highly prone to saline seep
were identified using maps developed by the Montana Cooperative Extension Service and
from the files of the Montana Salinity Control Association. This information was used to
identify those launch facilities where additional clearing and construction might intensify
saline-seep problems.

4.9.1.2 Determination of Levels of Impact

The magnitude of program impacts on water resources was evaluated using the LOI cri-
teria shown in the following for each element. Program impacts were assessed at the
site, local, and regional levels. Differences between site and local or regional LOI
criteria are explained, when applicable. A site-level impact is confined almost entirely
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within the immediate area around a disturbance caused by the program. A local-level
impact may occur several miles from a program-induced disturbance or throughout a
community. A regional-level impact is experienced throughout a river basin, within
extensive portions of a major groundwater aquifer, or along many miles of a major
stream.

Water Use. The LOI definitions for water use are the following:

"* Negligible Impact -- Program-induced water needs would use little or none of
the developed water sources. There is no application for or purchase of water
rights.

"* Low Impact -- Program-induced water requirements would use an appreciable
fraction of the developed and/or legally available water sources. Temporary
permits to appropriate water would be applied for and/or some existing water
rights would be leased.

"* Moderate Impact -- Program-induced water needs would use a substantial
amount of the remaining physical capacity and/or legal allocation of the
developed water sources. New, permanent water rights would be applied for
and/or some existing rights would be purchased.

"* High Impact -- Program-induced water requirements would use all or most of
the remaining physical capacity and/or legal allocation of the developed
water sources. Substantial, additional water resources development would
have to take place to meet program needs.

Surface Water Hydrology and Quality. The LO! definitions for surface water are the
following:

"* Negligible Impact -- No appreciable effects would occur to the flow or
quality of the surface water resources as a result of the program.

"* Low Impact -- Appreciable changes in the flow and/or quality of the surface
water resources would result from the proposed program. However,
decreases in perennial streamflow would be small and water quality would
decline only slightly. Small increases in stormwater runoff may occur. No
additional facilities or changes in water management practices are needed to
handle these changes. At the site level, a substantial, but very short-duration,
increase in sedimentation would occur at isolated points along streams
classified as B2 (domestic supply, marginal coldwater fishery; see Sec-
tion 3.9.3, Figure 3.9.3-2) or lower.

"* Moderate Impact -- Substantial decreases in perennial streamflow, declines in
the quality of the surface water resources, and/or increases in stormwater
runoff are likely to occur. Construction of minor facilities and/or minor
modification of water-management practices may be required to handle the
hydrologic changes. At the site level, a substantial, but short-duration,
increase in sedimentation would occur at isolated points along streams class-
ified as B1 (domestic supply, coldwater fishery), or at two or more points in
proximity to each other along streams classified as B2 or lower. Alternately,
elevated sedimentation to a stream classified as B2 or lower is expected to
occur during a recovery period of considerably longer duration.
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High Impact -- Major decreases in perennial streamflow, declines in surface
water quality, and/or increases in stormwater runoff are likely to occur.
Construction of major facilities and/or substantial modification of water-
management practices may be required to handle the hydrologic changes. At
the site level, a substantial, but very short-duration, increase in sedimen-
tation would occur at two or more points in proximity to each other along
streams classified as BI. Alternately, elevated sedimentation to a B1 stream
is expected to occur during a recovery period of considerably longer duration.

Groundwater Hydrology and Quality. The LOI definitions for groundwater are the
following:

"* Negligible Impact -- Little or no groundwater would be withdrawn to support
the proposed program. No appreciable change would occur to the quantity or
quality of the groundwater resources in the ROI.

"* Low Impact -- The proposed program would use a minor portion of the
groundwater resources. No appreciable changes in groundwater quality are
likely to occur.

" Moderate Impact -- The proposed program would require substantial
additional development of the groundwater resources with some decline in
groundwater levels likely. Potential declines in groundwater quality would be
minor.

"* High Impact -- Program-induced groundwater requirements would cause
major groundwater drawdown. Potential declines in groundwater quality may
be substantial.

4.9.1.3 Determination of Significance

The significance of water resources impacts was evaluated in accordance with Council on
Environmental Quality (CEQ) regulations. Significance was assessed through evaluation
of the context and intensity of impacts. Context includes consideration of the settings
(site, local, or regional) and the duration of the impacts. The CEQ regulations provide
ten items that should be considered in evaluating intensity. Of these ten items, the
following are applicable to water resources:

"* The degree to which the proposed action affects public health or safety;

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial;

"* The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks; and

"* Whether the action threatens a violation of Federal, State, or local laws or
requirements imposed for the protection of the environment.
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In addition to these considerations, the following considerations are judged appropriate in

evaluating significanoe for water resources:

Water Use.

"* Whether the proposed prog im would result in the development cf more
costly sources of water and a potential rise in the cost of obtaining water by
other major users;

"* The degree to which the proposed program would either result in or intensify
periods of water shortage or temporary curtailment of water to existing
major users, reducing the reliability of the existing water supply and/or
resulting in inconvenience or economic hardship; and

"* Whether substantial shifts in the types of water use would occur (including
the elimination of one or more major types of water use) changing the
economic and social patterns of an area.

Surface Water Hydrology and Quality.

"* The degree to which stream water quality degradation resulting from the
program would impair state-designated uses, reducing the value of the stream
for aquatic habitat maintenance oL other downstream use.

"* Whether the dewatering of one or more perennial streams is of a magnitude
that a substantial depletion of the resource occurs. (As a result of stream
flow reduction and/or cessation, important characteristics such as the
aesthetic and recreational values of the affected streams would be severely
reduced).

"* The degree to which the proposed program results in changes in the drainage
and/or flood characteristics of a stream which woulo result in substantial
increases in downstream damage.

Groundwater Hydrology and Quality.

"* The degree to which the proposed program is likely to result in a reduction or
cessation of the flow of one or more major springs. (Such spring,; are unique
geographic features and their los- represents a substantial depletion of
groundwater resources.)

"* Whether declines in groundwater levels are of a magnitude that substantial
d2pletion of the resource occurs. (As a result of declining groundwater
levels, there may be a reduc'on in the base flow of streams to which the
groundwater discharges. Alternativtwy there may be a substantial reduction
in the capacity of major production wells forcing their deepening or aban-
donment at substantial cost to existing users.)

Whether the program threatens degradation of groundwater quality to the
point that the aquifer can no longer be used for established or likely future
uses.
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4.9.1.4 Assumptions and Assumed Mitigations

Assumptions. Several assumptions were made in developing the water resources impact
analysis and include the following:

"* The Air Force will use the "best management practices" to comply with all
applicable 'ederal, state, and local standards regarding erosion control,
protection of public water supplies, and maintenance of stream water quality;

"* Water acquisition efforts will follow state law; and

"* The per capita water use factors used to calculate program-induced water use
will remain constant throughout the proposed program.

Assumed Mitigations. Certain practices are part of standard Air Force policy and
construction procedures. The following assumed mitigations have been factored into the
evaluation of the LOI and significance of the proposed program on the water resource
system:

"* Minimize site disturbance and implement proper revegetation and erosion
control techniques to reduce soil-erosion potential (Sections 4.8.1.4
and 4.10.1.4).

" Coordinate the 0onstruction of bridges over irrigation canals with the
appropriate irrigation district or company to minimize disruption of water
supply.

"* Provide state-approved wastewater collection and disposal systems to handle
program-related wastewater during both the construction and operations
phases.

" Develop a spill prevention and response plan to respond quickly and
effectively to any program-related accidental spills of hazardous or toxic
materials in the deployment area. The plan will, at a minimum, contain the
information found in a spill prevention, control, and countermeasure plan.
The Air Force will also negotiate with the responsible resource agen _ (s) for
thp payment of equitable compensation for cleanup costs and/or
environmental damages that result from the spill.

4.9.2 Impacts of the Proposed Action

Depending on the housing option selected, total program-related water use would range
from 4,700 to 5,210 acre-feet (acre-ft) over the construction phase (or an average annual
use of 780 to 870 acre-ft per year [acre-ft/yr]). During the operations phase, total water
use would range from 1,380 to 1,590 acre-ft/yr. During tne construction and operations
phases, over 80 percent of total water use wouti be required for domestic use by
program-related inmigrants. Most of the program-induced water use would be supplied
by surface water sources. Oveý ll impacts would be the same for both housing options.
Regional-level, short- and long-duration, low impacts on water use and surface water
would occur. The short-duration impacts on groundwater resources would be low, and the
long-duration impacts would be negligible. None of these impacts would be significant
(Figures 4.9.2-la and 4.9.2-Ib).
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4.9.2.1 Water Use

Most of the program-induced increases in water use would occur in the Great Falls area,
with a minor portion occurring in the towns of Lewistown and Conrad and in isolated
rural areas. The supplies of these towns can readily meet program water requirements.
The effect on other towns within the ROI would be minimal. Therefore, the overall
short- and long-duration impacts on water use for either housing option would be low and
not significant.

Program-related water use can be divided into four components: use at Malmstrom AFB,
use at the major support community of Great Falls, use in Lewistown and Conrad, and
use in the rural parts of the deployment area to support construction and operations
activities.

Water use at Malmstrom AFB is the largest component of program-related water
requirements for the onbase housing option and consists of onbase construction- and
operations-phase water needs and domestic water use by military inmigrants. During the
6-year construction phase (1990-1995), total water requirements to support onbase
construction would amount to 50 acre-ft, operations water needs would amount to
350 acre-ft, and domestic water use by military inmigrants would amount to
2,750 acre-ft. Together, these onbase uses amount to 3,150 acre-ft, accounting for over
70 percent of the total program-related water use during the construction phase
(Table 4.9.2-1). The program-related, onbase water requirements would increase
steadily through the construction phase and reach a maximum of 1,240 acre-ft/yr in the
operations phase (the year 2000); this includes 150 acre-ft/yr needed for office-related
and industrial operations. This peak is almost double the onbase baseline water use.
Baseline-plus-program onbase water use (Table 4.9.2-2) would amount to
2.540 acre-ft/yr during the operations phase. Since the maximum contract delivery of
water from the City of Great Falls to Malmstrom AFB is 1,410 acre-ft/yr, the contract
delivery amount would need to be renegotiated. Nevertheless, the utilities analysis
(Section 4.2) concludes that the city pipelines serving the base have adequate hydraulic
capacity to meet baseline-plus-program water needs at Malmstrom AFB.

Program-related water use at Great Falls, including the water supplied to Malmstrom
AFB, would stabilize in the operations phase at 1,350 acre-ft/yr, a 9-percent increase
over baseline water use in the year 2000. The baseline-plus-program water requirements
at Great Fails would peak at 15,910 acre-ft in the year 2000. This amount can easily be
obtained from the Missouri River and represents only 22 percent of the city's annual
water riohts to this river (Table 4.9.2-2).

For the offbase housing option, most program-induced military inmigrants would live in
Great Falls. Water use at Malmstrom AFB would be much less than for the onbase
housing option. Although construction- and operations-phase water requirements would
remain the same, total onbase water use would decrease to 790 acre-ft over the
construction phase and 320 acre-ft/yr during the operations phase (Table 4.9.2-1). Peak,
annual, baseline-plus-program onbase use would amount to 1,620 acre-ft in the operations
phase. The existing water delivery system has adequate hydraulic capacity to supply this
amount (Table 4.9.2-2). Nevertheless, an increase in the contract amount of water to be
delivered by the city would still have to be negotiated.

Great Falls has a higher per capita water use than Malmstrom AFB. Consequently, the
effect of building the new housing facilities offbase would increase program-induced
water requirements for the Great Falls metropolitan area by 510 acre-ft over the
construction phase and 2!0 acre-ft/yr during the operations phase as compared to the
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Table 4.9.2-1

Program-Related Water Use Within the Malmstrom AFB Region of Influence
(acre-ft)

Construction
Phase

1990 1991 1992 1993 1994 1995 Total 20001

Malmstrom AFB
Onbase Housing Option 10 120 480 700 820 1,020 3,150 1,240
Offbase Housing Option 10 40 130 180 190 240 790 320

Great Falls 2

Onbase Housing Option 150 140 210 190 150 150 990 110
Offbase Housing Option 150 230 640 830 910 1,100 3,860 1,240

Lewistown 0 0 30 20 20 0 70 0

Conrad 0 0 10 10 10 0 30 0

Deployment Area 80 90 80 90 80 40 460 30

TOTAL:
Onbase Housing Option 240 350 810 1,010 1,080 1,210 4,700 1,380
Offbase Housing Option 240 360 890 1,130 1,210 1,380 5,210 1,590

Notes: 1 Represents a typical year of full program operations.2 Excludes Malmstrom AFB.

onbase housing option. These increases could be easily met by the city's entitlement to
the Missouri River. Baseline-plus-program water use at Great Falls, including
Malmstrom AFB, would peak at 16,120 acre-ft/yr in the year 2000, still only 22 percent
of the city's water rights to the river (Table 4.9.2-2). Therefore, the city's water supply
would not be seriously affected by the Proposed Action for either housing option.

An additional 70 acre-ft in Lewistown and 30 acre-ft in Conrad would be used by civilian
inmigrants during the construction phase. Lewistown would experience a peak, annual
increase of 30 acre-ft in 1992. This is only a 1-percent increase over baseline and can be
easily supplied by the town's allocated supply at Big Springs (Table 4.9.2-2). Conrad
would experience annual increases of 10 acre-ft in 1992 through 1994, a 2-percent
increase over baseline. This amount can also be easily met by the city's average annual
water entitlement from the Pondera County Canal and Reservoir Company
(Table 4.9.2-2).

Program-induced water use in the deployment area would amount to 460 acre-ft over the
construction phase, peaking at 90 acre-ft/yr in 1991 and 1993 (Table 4.9.2-1). Most of
this water would be used for aggregate washing, soil compacting, concrete batching, dust
control, and revegetation. The proposed program contractors would be responsible for
obtaining the water needed during the construction phase and can be expected to seek
the least expensive sources available. Any water acquisition actions would comply with
State of Montana water laws. It is likely that most construction water would be taken
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from sources located some distance from the actual construction sites. Some
construction water may be supplied by municipalities such as Conrad, which currently
supplies domestic water to many outlying ranches. During the operations phase, a total
of 30 acre-ft/yr would be used at 100 launch facilities. This water would be trucked
from nearby towns and/or private sources. The amount of water needed in the
deployment area is relatively small and its use would have a generally minor effect on
most potential supply sources. Therefore, the overall effect of program-related water
use on agricultural irrigators and rural water users would generally be minor. However,
some of this water may be withdrawn from water-short areas (Section 3.9.3,
Figure 3.9.3-4). Although no substantial impacts are likely to occur to existing water
users due to the minor amounts of program-related water induced, this may require the
purchase or lease of existing hater rights of irrigators or other water-rights holders.
Such water-rights holders would be fairly compensated for the use of their water.

During the construction phase, up to 18 bridges crossing irrigation canals could be
upgraded. Twelve of these bridges are located in the Greenfields and Fort Shaw
irrigation districts of the Sun River Project. There is a potential for temporary
disruption of water supply to irrigated croplands while these upgrades are constructed.
However, the construction contractors would be required to plan these upgrades in
coordination with the appropriate irrigation districts or companies to minimize disruption
of irrigation water supply. This would be accomplished by either limiting bridge
construction to the nonirrigation period (generally mid-October to early April) or by
limiting irrigation canal disruption to short periods of time acceptable to the irrigation
district if construction must proceed during the irrigation season. In the latter case,
advance notice to the affected irrigators would minimize water supply impacts.
Therefore, the effects of program-related interference with existing agricultural and
rural water users would be minor.

In summary, the Proposed Action domestic water requirements by both civilian and mili-
tary inmigrants would constitute over 80 percent of the total program-related water
use. It would total from 3,840 to 4,350 acre-ft for the 6-year construction phase,
depending on the housing option. Construction-plus-operations water needs would
amount to 860 acre-ft for the same period. For the onbase housing option, program-
related to6tal water requirements would amount to 4,700 acre-ft over the construction
phase (or an average annual use of 780 acre-ft/yr) and 1,380 acre-ft/yr during the
operations phase. For the offbase housing option, total water use would amount to
5,210 acre-ft over the construction phase (or an average annual use of 870 acre-ft/yr)
and 1,590 acre-ft/yr during the operations phase. For either housing option,
approximately 90 percent of the construction-phase water use and nearly all of the
operations-phase water use would occur in the Great Falls area. The water supplies of
towns in the ROI are adequate to meet future baseline-plus-program water demands of
either housing option. No major water users are likely to be adversely affected by
program-related water use. Municipal water users in Conrad and Lewistown would
experience short-duration, low impacts. Municipal water users in Great Falls would
experience long-duration, low impacts. The short-duration impacts on irrigation and
rural water users would be low while the long-duration impacts would be negligible
(Figure 4.9.2-1a). None of these impacts would be significant. No changes in water use
trends are likely to result from the proposed program other than some temporary leasing
of local water rights. No change or acceleration of future development plans by major
users would be necessary, and the proposed program would not affect the cost of water
to existing major users. Therefore, the overall short- and long-duration water use
impacts for either housing option would be low and not significant.
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4.9.2.2 Surface Water Hydrology and Quality

The increases in water diversions and wastewater discharges resulting from the program
would not substantially affect existing streamflows or water quality. Increases in
stormwater runoff would have a local-level, long-duration, moderate impact in the Great
Falls area for both housing options. Construction in the deployment area would result in
some site-level, short-duration, moderate to high impacts on water quality
(Figure 4.9.2-2). However, the overall short- and long-duration impacts on surface water
would be low. None of the impacts would be significant.

Surface water would be used to supply the program-related water needs in the cities of
Great Falls and Conrad. Water diversions at Great Falls (including Malmstrom AFB),
with or without the program (with either housing option), represent less than 0.3 percent
of the average, annual flow of the Missouri River and would not appreciably affect its
flow nor its baseline water quality. Conrad is supplied by Lake Frances, an irrigation
reservoir. Under baseline conditions, the water use at Conrad represents less than
1 percent of the reservoir's available supply in a year of average precipitation. During
the peak year (1993) of program-induced use, an additional 0.01 percent of the reservoir
supply would be required. This would not appreciably change the hydrology of the
reservoir and the irrigation canals it feeds.

Depending on the housing option, peak, program-induced, annual increases in wastewater
discharges at Great Falls (including Malmstrom AFB) would range from 990 to
1,190 acre-ft/yr during the operations phase, an approximately 10-percent increase over
baseline (Section 4.2.2). Peak, program-induced effluent discharge from Lewistown
would be 10 acre-ft/yr, a 0.5-percent increase. A similar peak discharge would occur at
Conrad and represents a 2-percent increase for that system. Wastewater discharges are
typically evaluated against the 10-year, 7-day low flow of the receiving water. Under
these conditions, effluent from Great Falls and Lewistown would be 0.5 and 5 percent,
respectively, of the low flows of the Missouri River and Big Spring Creek, with or
without the program (with either housing option). Flow records were insufficient to
estimate the 10-year, 7-day low flow of the Dry Fork-Marias River. However, typical
summer low flows approach just 1.0 cubic feet per second (cfs). Baseline effluent
discharge from Conrad of 0.5 cfs would comprise about half of the flow under these
conditions and the water quality of the stream is likely to be effluent-limited. The
additional short-duration discharge of 0.015 cfs attributable to the program would
intensify this situation slightly. During program operations, Conrad and Lewistown would
have no program-related discharges. The utilities analysis (Section 4.2) has determined
that there is adequate plant capacity at the three towns to treat the additional effluent
to meet discharge standards. Therefore, the water quality in the receiving streams is not
likely to be measurably altered because of program-related increases in effluent
discharges.

Approximately 25 acre-ft/yr of wastewater would be generated by all the HML
enclosures during program operations. This would be collected in holding tanks and
trucked away periodically by private contractors. The wastewater would be delivered
into municipal wastewater systems with which the contractor has agreements for
treatment and discharge. Therefore, water quality would not be adversely affected by
wastewater generated in the deployment area because of proposed program operations.

Surface water would likely be used to supply the majority of the construction and opera-
tions-phase program-related water in the deployment area. The annual water require-
ments would be distributed across a large portion of the deployment area. The peak
water requirements would occur in 1991 and 1993. The 90 acre-ft of water needed in
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NUMBER OF LAUNCH FACILITIES
PROGRAM IMPACTS SHORT DURATION LONG DURATION

NOT SIGNIFICANT SIGNIFICANT NOT SIGNIFICANT SIGNIFICANT

T i wiL L L
-J I,..I -I, MJ I I-

z -- - - - -

SURFACE WATER

PROPOSED ACTION 80 18 1 1 100

ALTERNATIVE 1 80 16 2 2 100

ALTERNATIVE 2 104 18 2 1 125L

ALTERNATIVE 3 160130 16 4 200

FIGURE 4.9.2-2 SUMMARY OF SITE IMPACTS ON WATER RESOURCES ASSOCIATED WITH
PROPOSED SMALL ICBM CONSTRUCTION AND OPERATIONS AT LAUNCH
FACILITIES IN MONTANA
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this year represents less than 0.01 percent of the streamflow within the ROI and would
generally have a negligible overall effect on streamflow and quality. However,
construction water use in the summer could contribute to the local desiccation of some
of the smaller streams. In many instances it is possible that a state water permit might
not be granted and that water would have to be bought or leased from existing local
water rights holders or trucked from more distant sources as discussed in Section 4.9.2.2.

The general water quality of perennial streams throughout the deployment area is shown
in Section 4.8.2.3, Figure 4.8.2-6. Perennial streams with a state classification of Al or
BI are of highest water quality and therefore most sensitive to water quality degrada-
tion. Streams classified as B2 or B3 are of moderate water quality. Streams classified
as C3 or E tend to be of lower water quality and are generally less sensitive to construc-
tion disturbance. There are no Cl or C2 streams in the ROI. Program construction in
the deployment area would typically be remote from surface waters and would have little
or no water quality impact. Those instances where construction activities occurred in
the vicinity of surface water bodies, resulting in an impact on water quality, would
generally be isolated from one another. Deposition and dilution processes would
attenuate the impact and there would generally be no additive effects on the overall
water quality within a stream basin. One possible exception to this would be the
simultaneous construction of several bridges within a few miles of each other within the
same stream basin. In this case, the individual impacts on local water quality could
combine to result in more extensive water quality degradation within the river basin and
a higher level of impact as compared to the case where the same bridges were
constructed one at a time. The site- and local-level impacts of program construction on
surface water are discussed in the following.

Most of the proposed program impacts on surface water are expected to be short-
duration declines in water quality (primarily increases in sedimentation and associated
turbidity) associated with construction at the launch facilities, road upgrades, and bridge
replacements along transporter/erector (T/E) routes. In those locations where ground
disturbance occurs in the vicinity of streams or lakes, increased sedimentation is likely
to result from grading and excavation activities and exposed-soils erosion. The extent of
this impact would vary with the type and season of construction activity.

The most pronounced water quality degradation would occur from bridge and road-
approach construction at perennial stream crossings. Grading, excavation, heavy-
equipment operation, and other disturbance in the floodplain and along the streambank
would directly introducz sediment into the stream, temporarily raising suspended-solids
concentrations to extremely high levels. A review of the limited literature dealing with
the effects of bridge and culvert installation reveals the general pattern of site-specific
water quality impact. A sudden and very transient increase in turbidity would occur
immediately following commencement of construction activity between the streambanks.
Suspended-sediment levels may increase to tens of thousands of milligrams per liter.
These very high sediment levels would occur through the duration of bank or streambed
disturbance activities, but would rapidly diminish on completion of construction at the
crossing. Given base flow conditions in the stream, suspended-sediment concentrations
would return to near-background levels within a few days. In the initial period following
bridge construction, elevated turbidity would be noticeable for a considerable distance
downstream, depending on average stream velocity and intervening inflow of other
streams.

During the recovery period following construction, increased erosion and sedimentation
from disturbed areas in the vicinity of streams is expected to occur during periods of
storm runoff. Standard stabilization and revegetation measures would reduce
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program-r•.lated sedimentation from stormwater unoff to levels experienced before
construction within a period of about 1 year in most cases.

The upgrade of the T/E route system to handle HML travel could result in the
reconstruction of up to 124 bridges. Twenty-nine of these bridges lie across perennial
streams. These are of concern because water quality impacts may be unavoidable.
Eighteen of these 29 bridges lie over streams that are classified as BI: a coldwater
fishery suitable for municipal water supply. Their sensitivity to water quality
degradation resulting from sedimentation is reflected by stringent state regulations that
limit man-induced increases in turbidity to 5 Nephelometric Turbidity Units (NTUs)
above their natural turbidity level. During proposed program construction, this would be
greatly exceeded for a short period of time downstream of each bridge replacement, as
previously discussed. Montana water quality regulations allow for temporary degradation
associated with construction activity by issuing a short-term exemDtion "'--m surface
water quality standards resulting from construction activity (Adm -trative Rules of
Montana 1984). With standard streambank stabilization measures . revegetation of
disturbed areas, the short-duration surface water impacts of isolatea bridge replace-
ments would be low to moderate. However, there are several areas where construction
of more than one bridge could occur within the same stretch of a B1 stream If bridges
are constructed simultaneously, there would be a potential for turbidity increases in
considerably longer lengths of stream than would result from construction of a single
bridge. These areas include:

* Seven bridges along a 31-mile stretch of upper Ross Creek and its tributaries,
north of Judith Gap;

Three bridges on the lower portion of Mill Coulee Creek, a tributary of the
Sun River near the Town of Sun River; and

Two bridges over Little Rock Creek (just west of Lewistown), and one over a
tributary, King Coulee Creek, all within 5 miles of each other.

Should construction proceed simultaneously at more than one of these bridge locations,
short-duration, high water quality impacts would occur to the affected streams.
Multiple-bridge construction could also occur along several streams with lower water
quality classifications. These include Warm Springs Creek, a C3 stream (warmwater
fishery and marginal for agricultural and industrial supply) with three bridges in an
8-mile stretch; and the upper portion of the Dry Fork-Marias River, a B2 stream with
two bridges 5 miles apart on two adjacent tributaries. Given their lower water quality
classifications, short-duration impacts on these streams from simultaneous bridge
construction are rated moderate. The severe water quality degradation associated with
bridge construction would in each case be of very short duration and would have almost
no lasting effects. Therefore, these impacts would not be significant.

For the 41 bridge upgrades over intermittent streams, the high, transient sedimentation
occurring during actual bridge construction could be avoided. If construction occurs
during periods of little or no flow in the stream, downstream water quality impacts would
be limited to infrequent periods of stormwater runoff until stabilization and revegetation
measures have taken effect.

Surface water impacts would also occur due to road construction in the deployment
area. This would result from accelerated erosion and resulting sedimentation occurring
in the disturbed road corridor. Up to 1,100 acres could be disturbed along roads that
have been identified for possible improvement in the deployment area. Most of this
temporary land disturbance would occur at distances of greater than 1 mile from
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perennial streams, resulting in little impact on water quality. However, there is
potential for road construction along some T/E routes that run parallel to, and in
proximity (within 0.5 mile) with, a stream. The potential for sedimentation and resulting
water quality declines would be greatest in these instances. With assumed mitigations,
areas disturbed by road upgrades would stabilize in about 1 year following construction
completion and local sedimentation should return to baseline levels. For the Proposed
Action, only one segment of a T/E route to be upgraded would have a substantial local-
level impact on water quality. In the southeast portion of the deployment area, a 2-mile
stretch of road parallels Careless Creek (a Class B1 stream) for a distance of 0.1 to
0.2 mile. The proximity of the creek to road construction activities, combined with a
moderate slope, indicates the potential for a short-duration, moderate, and not
significant water quality impact.

Water quality impacts from launch facility construction would be similar to the impacts
resulting from road construction. Approximately 3 acres would be disturbed within and
around each of the 100 proposed launch facilities. Depending on slope and local drainage
characteristics, noticeable increases in turbidity would be limited primarily to those
launch facilities lying in the vicinity of perennial streams. As with road upgrades, there
would be an initial increase in local sedimentation due to land disturbance at a launch
facility. This would decline to background levels within about a year following
completion of construction as revegetation and other stabilization measures took
effect. Approximately 80 percent of the launch facilities lie at a distance greater than
1 mile from the nearest sensitive perennial streams (or greater than 0.5 mile from
Class C3 perennial streams). Disturbance at these sites would not affect water quality.
Therefore, impacts on water quality from construction at these sites would be negligible.

Eighteen launch facilities are located at distances that vary from less than 0.25 mile to a
Class C3 stream to between 0.5 to 1 mile to a Class Bi stream. Site-level, short-duration
water quality impacts resulting from launch facility construction at these sites would be
low (Figure 4.9.2-2). One launch facility, A-11, is located on a bluff 0.5 mile from lower
Belt Creek, a Class B2 stream. The considerable slope and direct site drainage charac-
teristics indicate the possibility for moderate, local-level impacts on water quality.
Finally, one launch facility, H-7, lies on a slope 0.4 mile from a tributary to Simms
Creek, a Class B1 stream. Construction at this launch facility has a high probability of
substantial sedimentation from the construction site located near a highly sensitive
stream. Therefore, the local-level, short-duration impacts on water quality would be
high. The analysis indicates that given the limited amount of ground disturbance at any
one site in the deployment area and the assumed mitigations of site stabilization and
revegetation, the quantities of sediment delivered to streams after the construction
phase are unlikely to raise the turbidity of any major stream by more than the
permissible level of 5 NTUs. Therefore, none of these impacts would be significant
(Figure 4.9.2-2).

The land use analysis (Section 4.4) concluded that no program-induced construction would
occur in Conrad and Lewistown. Therefore, the drainage impacts within these two cities
would be negligible. However, in Great Falls, several program-related activities would
occur that could change local drainage conditions. Considerable construction would occur
at Malmstrom AFB for new proposed program facilities and associated onbase housing
(for the onbase housing option). A total of approximately 1,160 acres of land would be
disturbed onbase. This includes 350 acres of land used for the HML vehicle operations
training area, 100 acres used for recreation and technical support facilities, and
330 acres of land for new military housing. One hundred acres of the HML vehicle
operations training area would remain permanently disturbed as a result of program
operations. Such activities would increase the amount of stormwater runoff and
associated sediment leaving the base. Some local increases on erosion and sedimentation
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are likely to occur. The base is located in generally flat terrain with a gradient generally
less than 2 percent. Therefore, program-induced land disturbance would tend to result in
only limited increases in erosion and resulting sedimentation. Sediment yield to the
Missouri River from the temporarily disturbed areas would be about 40 tons for the
onbase housing option, or 20 tons for the offbase housing option, over the construction
phase. An additional 14 tons per year eroded from the HML vehicle operations training
area would be carried to the river annually for the duration of program operations.
Given the large dilution capacity of the river and the comparatively high sediment load it
currently carries, the limited amount of onbase-generated sedimentation is expected to
result in a local-level, long-duration, low impact on the Missouri River.

A stormwater runoff analysis was conducted for Malmstrom AFB and the adjacent area
using the runoff model, TR-20. The results indicated that for the onbase housing option,
the system of coulees which drain most of the base to the north, directly to the Missouri
River (Figure 4.9.2-3), would experience an increase in peak stormwater flow (due to a
10-yr, 2-hr storm) of 3 percent over the baseline condition, which is currently computed
to be nearly 860 cfs. Because of the temporal nature of stormwater runoff, the peak
flows of the tributaries cannot be added to arrive at the downstream peak flow. Most of
the increase in stormwater runoff is attributable to military housing that would be
constructed at the northwest corner of the base. Runoff from this new housing would
also boost peak stormwater flows in a smaller coulee flowing northwest of the base
(Rainbow Coulee) by 40 percent (Figure 4.9.2-3) to a total of about 220 cfs. Peak runoff
in the West Coulee would increase by 6 percent. There is very little development north
of the base and these increases in stormwater runoff are not expected to cause any
substantial damage. However, the higher flows would likely increase coulee erosion and
resulting sedimentation to the Missouri River. Minor channel modifications and/or
increased downstream culvert capacity may be necessary. The local stormwater impacts
are likely to be of long duration, moderate, and not significant. Construction of program
facilities in the southeastern portion of the base, including the HML vehicle operations
training area, would cause only minor increases in the amount of runoff and sediment
flowing south from the base to Sand Coulee Creek.

For the offbase housing option, no new housing would be constructed onbase. Only minor
increases in stormwater runoff would occur in the coulees that drain northward from the
base to the Missouri River. However, 290 acres would be developed for new housing in
the Great Falls area. The stormwater impacts from this development would depend on
the locations where the new housing would be built. It is likely that this amount of
housing would require at least minor modifications to the existing stormwater collection
system of the city. Therefore, the local-level, long-duration impact would be moderate
and not significant.

With the Proposed Action, program-induced water withdrawals would not appreciably
reduce streamflow in the ROL. Additional program-induced wastewater discharges should
cause no measurable reduction in water quality. Construction-phase impacts in the
deployment area on the water quality of streams would be low to negligible with a few
exceptions. Should bridge construction proceed simultaneously on one or more of the
Class B1 streams discussed, site-level, short-duration, moderate to high, and not
significant impacts would occur. Local-level, long-duration, moderate, and not signi-
ficant impacts would result in Great Falls because of increases in stormwater runoff as a
result of either housing option (Figure 4.9.2-Ib). The proposed program would have only
minor effects on the quality (Section 4.9.3.2) and flow of the major streams in the ROI
and would therefore result in short- a.;,d long-duration, low, and not significant surface
water impacts at the regional level.
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4.9.2.3 Groundwater Hydrology and Quality

Overall short-duration impacts on groundwater resources would be low and not signifi-
cant, while long-duration impacts would be negligible. None of these impacts would be
significant.

Because there is an adequate source of good quality surface water in the vicinity of
Malmstrom AFB, groundwater resources would play a secondary role in supplying
program-related water requirements. No program-induced ;.'oundwater use would take
place in the Great Fails metropolitan area; therefore, the housing options would not
affect groundwater resources. Groundwater sources would supply the domestic use of
program-induced inmigrants in the City of Lewistown since the city obtains its water
from Big Springs. Peak, program-induced withdrawals at Lewistown would be 30 acre-ft
in 1992. This withdrawai represents only 0.04 percent of the average annual flow of the
springs and would not affect groundwatt-c quality. Therefore, program-induced water
withdrawals at Lewistown would have a local-level, short-duration, low, and not
significant impact on groundwater resources.

Groundwater pumpage to support construction and operations activities in the
deployment area would be, at most, no greater than 460 acre-ft over the 6-year
construction phase and 30 acre-ft/yr during the operations phase, assuming no surface or
other sources of water were used. These withdrawals would be spread across large
portions of the deployment area and represent an increase of only 0.3 percent over the
baseline groundwater pumpage of the ROI.

There are 30 launc• facilities located uDgradient within 0.5 mile of existing saline seeps
(Figure 4.9.2-4). Twenty of these have been identified for the Proposed Action. The
additional 0.1 to 1.6 acres of permanently devegetated -and at each HML site would
contribute additional recharge to the shallow groundwater system around the site and
may intensify a nearby saline-seep problem. In add'-tion, near certain launch facilities,
new saline seeps could develop. Site-specific data on the local groundwater systems
around the launch facilities are not sufficient to accurately identify specific locations
where new seeps might be induced. ft is likely that new saline-seep problems would be
most prevalent in high saline-seep hazard areas (Figure 4.9.2-4). Nineteen of the launch
facilities identified for the Proposed Action occur within a high saline-seep hazard area,
and another 12 lie within a moderate saline-seep hazard area. In most cases, the launch
facility covers a small fraction of the recharge area for a particular seep. In many
cases, the fallow farmland surrounding the launch facilities covers a much larger area.
Therefore, the effect of launch facility enlargement on a local saline-seep problem would
generally be minor. The overall regional-level impact would t..• negligible. Nearly all of
the land disturDance associated with road construction would be temporary and have a
narrow, linear shape that contributes little additional recharge to the local groundwater
system. Therefore, road construction would also have a negligible impact on saline seep.

Program-induced groundwater pumpage is not expected to seriously affect either the
levels or quality of groundwater in the ROI. The overall short-duration impacts on
groundwater resources resulting from the relatively minor amounts of construction-
related groundwater withdrawal would be low and not significant. The long-duration
impacts would be negligible (Figure 4.9.2-la).

4.9.3 Impacts of Alternatives

The overall impacts on water resources from Alte'natives 1, 2, and 3 are the same as the
Proposed Action. Short-duration impacts on all elements would be low and not
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significant. Long-duration impacts on water use and surface water hydrology and quality
would also be low and not significant, while long-duration impacts on groundwater
hydrology and quality would be negligible.

4.9.3.1 Water Use

Both construction- and operations-phase water use for Alternatives 1 and 2 vary
somewhat from that of the Proposed Action (Tables 4.9.3-1 ard 4.9.3-2). However, for
all alternatives, approximately 90 percent of the construction-phase water use and nearly
all of the operations-phase water use would occur in the Great Falls metropolitan area,
which has an adequate water supply to meet the requirements of any alternative.

Alternative 1. This alternative would require less water than the Proposed Action
because of the smaller number of personnel required for proposed program operations and
the smaller amount of construction water requirements. For the onbase housing option,
total water use would amount to 3,910 acre-ft over the construction phase (or an average
annual use of 650 acre-ft/yr) and 990 acre-ft/yr during the operations phase. For the
offbase housing option, total water use would amount to 4,300 acre-ft over the
construction phase (or an average annual use of 720 acre-ft/yr) and 1,130 acre-ft/yr
during the operations phase. These amounts represent 17- and 29-percent decreases,
respectively, from the construction- and operations-phase water requirements of the
Proposed Action, for either housing option.

Alternative 2. This alternative would require more construction water and operations
personnel than the Proposed Action. For the onbase housing option, total water use
would amount to 4,830 acre-ft over the construction phase (or an average annual use of
810 acre-ft/yr) and 1,700 acre-ft/yr during the operations phase. For the offbase housing
option, total water use would amount to 5,370 acre-ft over the construction phase (or an
average annual use of 900 acre-ft/yr) and 1,930 acre-ft/yr during the operations phase.
These amounts represent 3- and 23-percent increases, respectively, over the
construction- and operations-phase water needs of the Proposed Action, for either
housing option.

Alternative 3. This alternative would require virtually the same number of program
personnel and the same amount of water use as the Proposed Action.

The available water supply of the major affected entities would not be seriously affected
by the program-related water requirements of Alternatives 1, 2, or 3 for either housing
option. Most of the program-related water use would occur in the Great Falls
metropolitan area, which can readily meet baseline-plus-program water requirements
from its allocation to the Missouri River. The existing water supply system of Great
Falls to Malmstrom AFB has adequate hydraulic capacity to meet program needs for any
alternative. However, the existing contract delivery amount would have to be increased
in all cases.

Construction- and operations-phase water use in the deployment area and domestic water
use at Lewistown and Conrad for Alternatives 1, 2, and 3 would differ little from the
Proposed Action. Therefore, the overall short- and long-duration impacts on water use
for all alternatives would be the same as the Proposed Action: low and not significant.
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4.9.3.2 Surface Water Hydrology and Quality

The difference in site-level water quality impacts among Alternatives 1, 2, and 3 is
related to the number and location of launch facilities where construction would occur.
The impacts resulting from potential bridge upgrades and road widening associated with
Alternatives 1, 2, and 3 would also vary somewhat depending on the TIE routes needed
for access to the three different sets of launch facilities.

For the cities of Conrad and Lewistown, water diversions and wastewater discharges
associated with the program would remain virtually the same as the Proposed Action, and
the surface water impacts would be as discussed in Section 4.9.2.2. Program-related
water diversions at Great Falls would vary substantially among the alternatives as shown
in Table 4.9.3-1. However, given the large average annual flow of the Missouri River
(about 6 million acre-ft/yr), the baseline-plus-program diversions represent about one-
quarter of 1-percent flow reduction in the river for all alternatives and housing options.
Program-related wastewater discharges to the Missouri River during the operations phase
would vary 710 acre-ft/yr for Alternative 1 with the onbase housing option, to
1,440 acre-ft/yr for Alternative 2 with the offbase housing option. For all alternatives
and housing options, the baseline-plus-program wastewater discharges from Great Falls
represent about one-half of 1 percent of the 10-year, 7-day low flow of the river.
Adequate wastewater treatment capacity exists to treat the range of possible discharges
for all alternatives (Section 4.2.3.2). Therefore, the short- and long-duration, local-level
impacts of the alternatives on the Missouri River would be the same as the Proposed
Action: low and not significant.

Water diversions to support program construction and operations in the deployment area
would remain minor and would not vary substantially among the alternatives. The
impacts would be the same as the Proposed Action.

Alternative 1. The onbase housing option would involve the construction of 30 percent
less housing on the northwestern portion of the base (230 acres) than the Proposed
Action. Peak stormwater runoff is calculated to increase by about 35 percent over
baseline in one of the two coulees draining this area. Although this is a slight decrease
from the Proposed Action, local-level, long-duration impacts would remain moderate and
not significant.

The offbase housing option would also involve less addit.onal housing in the Great Falls
area (about 200 acres) resulting in less program-induced runoff to the city stormwater
system. However, development of this magnitude would probably require at least minor
upgrades to the existing city stormwater system and would therefore result in a local-
level, long-duration, moderate, and not significant impact.

This alternative would involve only two personnel at each HML enclosure as compared to
four with the Proposed Action. Therefore, wastewater generation at the launch facilities
would be half that of the Proposed Action: about 12 acre-ft/yr. Water quality would not
be adversely affected by its disposal.

Compared with the Proposed Action, this alternative involves the potential upgrade of
1 additional bridge over a perennial stream for a total of 30 bridges. The potential road
upgrades associated with this alternative would include only the single sensitive length of
road already discussed for the Proposed Action. Therefore, the impacts resulting from
road and bridge upgrades would be the same as the Proposed Action.
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Construction at the 100 launch facilities selected for Alternative I would result in one
additional site-level (at C-10), high impact because of its proximity to upper Wolf Creek
near Stanford. One additional site-level, moderate impact would occur at launch facility
B-6 because of its proximity to Surprise Creek, also near Stanford. There would be site-
level, low impacts at 16 launch facilities and site-level, negligible impacts at the
remaining 80 launch facilities. All of these short-duration impacts would not be
significant.

Alternative 2. The onbase housing option would involve the construction of the largest
amount of onbase housing (380 acres) on the northwestern portion of the base. However,
peak stormwater runoff from Malmstrom AFB is not calculated to increase substantially
over that likely to occur from the Proposed Action. Therefore, local-level, long-duration
impacts would remain moderate and not significant.

The offbase housing option would involve the construction of the largest amount of
housing in the Great falls area (about 330 acres), and therefore the most program-
induced runoff to the city stormwater system. As with the Proposed Action, it is
unlikely that this development would be concentrated in a single area of Great Falis.
However, upgrades to the existing city stormwater system would probably be required,
resulting in a local-level, long-duration, moderate, and not significant impact.

For this alternative, more personnel would be required at HML enclosures as compared to
the Proposed Action. Therefore, wastewater generation at the launch facilities would be
slightly more than the Proposed Action: about 28 acre-ft/yr. Water quality would not be
adversely affected by its disposal.

Compared with the Proposed Action, this alternative involves the potential upgrade of
two additional bridges over perennial streams or a total of 31 bridges. The potential road
upgrades associated with this alternative would include the same single sensitive length
of road (along Careless Creek) as the Proposed Action. In addition, a portion of Big
Skunk Creek in the Dearborn Basin would also receive short-duration and moderate water
quality impacts due to road construction (Table 4.9.3-3). Other impacts resulting from
road and bridge upgrades would be the same as the Proposed Action.

Construction at the 125 launch facilities proposed for Alternative 2 would result in the
same two moderate and high impacts as the Proposed Action. One additional moderate
impact would occur at launch facility G-8 due to its proximity to Cuniff Creek in the
Dearborn Basin. There would be low impacts at 18 launch facilities and negligible
impacts at the remaining 104 launch facilities. All of these site-level, short-duration
impacts would not be significant.

Alternative 3. This alternative would involve the construction of virtually the same
amount of housing onbase for the onbase housing option, or in the Great Falls area for
the offbase housing option, as the Proposed Action. Therefore, the local-level, long-
duration stormwater impacts are the same as the Proposed Action: moderate and not
significant for both housing options.

Wastewater generation at the launch facilities would also be the same as that of the
Proposed Action: about 25 acre-ft/yr.

This alternative potentially involves the upgrade of all 36 bridges over perennial streams
as shown in Figure 4.9.3-1. One additional high and not significant water quality impact
could occur as a result of simultaneous upgrading of two bridges in the Sand Coulee
Creek Basin, a Class BI stream south of Great Falls. This alternative would also involve
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Table 4.9.3-3

Stream Segments That Parallel Transporter/Erector Routes to be Upgraded

Average

Stream Classification Length (mi) Separation (mi)

Careless Creek B1 2 0.2
S.F. McDonald C3 0.5 0.1
Dry Fork-Belt Creek B1 9 <0.1
Tributary to Upper Arrow C3 2 0.1

Creek
Big Skunk Creek B1 1 0.1
Dry Creek (Sun River) BI 1.1 0.1-0.3
Hay Coulee-Willow Creek Bi 5 0.1-0.3

TOTAL: 20.6

potential road construction at all seven sensitive road locations shown in Figure 4.9.3-1,
resulting in one high and six moderate water quality impacts. These local-level, short-
duration impacts would not be significant.

For Alternative 3, construction would occur at all 200 launch facilities and would result
in high water quality impacts at four launch facilities: A-5, B-10, C-10, and H-7.
Moderate impacts would occur at six launch facilities: A-6, A-11, B-6, F-1I, G-8,
and N-4. There would be low impacts at 30 launch facilities and negligible impacts at
the remaining 160 launch facilities. All of these site-level, short-duration impacts would
not be significant.

A sedimentation analysis was performed to assess the impacts of all program-related
land-disturbing activities at the river-basin level. This analysis assumed worst-condition
scenarios (i.e., all potential launch facility modifications and T/E route upgrades within a
given river basin were constructed simultaneously). The median percent increase in
basinwide sedimentation over baseline was found to be less than 0.1 percent. The worst
case was found to be the Dry Fork-Belt Creek Basin, which could experience a
0.7-percent increase over the baseline sedimentation level. Therefore, the incremental
effects of program-induced sedimentation were found to be very minor at a basinwide
level.

In summary, the program-related impacts of all the alternatives on surface water
hydrology and quality, resulting from water diversions and wastewater discharges at the
affected towns, would not be substantially different from those of the Proposed Action.
Alternative 3 would involve more moderate to high water quality impacts in the
deployment area than the other two alternatives or the Proposed Action. None of the
alternatives would have a serious effect on regional surface water hydrology or quality.
Therefore, the overall short- and long-duration impacts of all alternatives would remain
low and not significant.
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4.9.3.3 Groundwater Hydrology and Quality

Alternatives 1, 2, and 3 would require relatively small amounts of groundwater that
would not differ substantially from the needs of the Proposed Action. The housing
options would not affect the groundwater resources because no program-related
groundwater pumping would occur in the Great Falls metropolitan area.

Alternative 1. Groundwater withdrawals from Big Springs to support domestic water
needs of program-induced inmigrants in Lewistown would be the same as those for the
Proposed Action. This alternative involves expansion of 16 launch facilities located
upgradient of existing, nearby saline seeps.

Alternative 2. When compared to the Proposed Action, groundwater withdrawals from
Big Springs would require only an additional 40 acre-ft over the 6-year construction
phase. This would not have an appreciable effect on the flow of Big Springs. This
alternative involves expansion of 23 launch facilities located upgradient of existing,
nearby saline seeps.

Alternative 3. Groundwater withdrawals from Big Springs to support domestic water
needs of program-induced inmigrants in Lewistown would be the same as those for the
Proposed Action. This alternative involves expansion of all 30 launch facilities located
upgradient of existing, nearby saline seeps (Section 4.9.2.3, Figure 4.9.2-4).

The assumed average of 1.6 acres of permanently devegetated land at each launch
facility generally constitutes a small fraction of the recharge area to a given nearby
saline seep. Therefore, launch facility enlargement would generally have a minor effect
on saline seeps at the site level and a negligible effect at the regional level. The overall
groundwater resources impact ratings for all three alternatives are the same as the
Proposed Action: short-duration, low, and not significant impacts, and long-duration,
negligible impacts.

4.9.4 Cumulative Impacts

4.9.4.1 Water Use

Concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison programs
would require additional amounts of water. No additional water use outside the Great
Falls area would be attributable to the Peacekeeper in Rail Garrison program. For the
onbase housing option, cumulative total water use would amount to 5,210 acre-ft over
the construction phase (at an average annual use of 870 acre-ft/yr) (Section 4.9.3.1,
Table 4.9.3-1) and 1,530 acre-ft/yr during the operations phase (Section 4.9.3.1,
Table 4.9.3-2). Over 80 percent of this water use would occur at Malmstrom AFB, where
water needs would increase steadily throughout the construction phase and reach a peak
of 1,360 acre-ft/yr in the operations phase. This peak is 10 percent higher than the
corresponding peak experienced for the Proposed Action alone. Baseline-plus-cumulative
water use at the base would be 2,660 acre-ft/yr, which can be readily supplied by the
Great Falls water delivery system to the base. Baseline-plus-cumulative water
requirements at Great Falls, including Malmstrom AFB, would peak at 16,060 acre-ft/yr
in the year 2000. This peak is only 1 percent higher than the corresponding peak
experienced for the Proposed Action alone, and it represents 22 percent of the city's
entitlement to the Missouri River.

For the offbase housing option, cumulative total water use would amount to 5,770 acre-ft
over the construction phase (at an average annual use of 960 acre-ft/yr) and 1,740 acre-
ft/yr during the operations phase. All of the additional water use attributable to the
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Peacekeeper iv Rail Garrison program would occur in the Great Falls metropolitan
area. Baseline-plus-program cumulative water use at Great Falls would peak at
16,270 acre-ft/yr in the year 2000, which is also 22 percent of the city's entitlement to
the Missouri River. Therefore, the overall impacts on water use for the Small ICBM and
Peacekeeper in Rail Garrison programs would be essentially the same as for the Proposed
Action. For either housing option, cumulative short- and long-duration impacts would be
low and not significant.

4.9.4.2 Surface Water and Hydrology and Quality

There would be no additional surface water impacts in the deployment area resulting
from the Peacekeeper in Rail Garrison program. Water diversions from the Missouri
River to Great Falls would increase only slightly over those resulting from the Proposed
Action. Effluent discharges from Great Falls during the operations phase would increase
by only about 100 acre-ft/yr over that of the proposed program for either housing
option. For the onbase housing option, stormwater runoff from the base would increase
only slightly above that resulting from the Proposed Action. For the offbase housing
option, the acreage of new housing in the Great Falls area would fall between that for
the Proposed Action and Alternative 2. For either housing option, local-level, long-
duration stormwater impacts would remain moderate and not significant. Therefore,
surface water hydrology quality would not change substantially from that experienced as
a result of the Proposed Action.

The Peacekeeper in Rail Garrison program would not substantially change the regional-
level surface water impacts resulting from the Proposed Action. Therefore, the short-
and long-duration cumulative impacts on surface water resources would remain low and
not significant.

4.9.4.3 Groundwater Hydrology and Quality

Deployment of the Peacekeeper in Rail Garrison program would not affect groundwater
resources at Malmstrom AFB because no groundwater would be used for its construction
or operations. In addition, there are no saline-seep problems in the Great Falls
metropolitan area. The cumulative impacts on groundwater resources would be the same
as the Proposed Action. For either housing option, cumulative short-duration impacts on
the groundwater resources would be low, and cumulative long-duration impacts would be
negligible. These short- and long- duration impacts would not be significant.

4.9.5 Impacts of the No Action Alternative

In the absence of the Small ICBM program, water resource development and use would
likely follow existing trends. At the regional level, adequate water would generally be
available to meet most nonagricultural needs. Agricultural water use would continue to
fluctuate on an annual basis in response to market conditions and available water.
However, overall use for irrigation would probably not change greatly over that of the
last decade. The State of Montana is currently analyzing many streams in the Missouri
Basin to determine minimum flows for the preservation of aquatic habitats. It is likely
that minimum flows would be reserved in many such streams in the future. This measure
should protect these streams from future depletion. Groundwater development within
the ROI may accelerate as unappropriated surface water becomes increasingly scarce.
Groundwater use would increase, particularly as a supplemental source of irrigation
water in water-short basins. Saline seep would continue to increase at an accelerated
rate throughout the region unless major changes in farming practices occur. Municipal
water use at Great Falls would moderately increase and would be easily met by the
available supply.
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4.9.6 Potential Mitigation Measures

Potential mitigations are measures that could be undertaken to reduce or eliminate
program impacts. All, some, or none of the measures identified for water resources may
be implemented. For each measure, the agency that may be responsible for implement-
ation is identified. The Air Force would encourage implementation of these measures
through environmental awareness and other programs. Potential mitigation measures for
water resources include the following:

"* For reconstructed bridges, build a single span, where feasible. This would
allow construction activities to be confined behind the streambanks and would
minimize equipment operation directly in the stream. Both measures are
very effective in minimizing very short-duration, but very substantial,
decreases in downstream water quality. Bridge abutments should be designed
to allow the unrestricted passage of high flows in order to avoid potential
channel scour and/or bank erosion (Montana Department of Highways).

"* Minimize the area of construction disturbance and, where practical, avoid the
construction of steep embankments (which may require extensive cuts and
fills) in proximity (0.5 mi or less) to streams; for construction occurring along
roads closely paralleling streams, confine the disturbed area to the side of the
road lying away from the stream (where feasible). These measures would be
moderately effective in minimizing local sedimentation and water quality
degradation in the deployment area (U.S. Army Corps of Engineers and the
Montana Department of Highways).

"* Avoid steep slopes to the extent possible and apply sediment retention
measures until post-construction stabilization measures have taken effect for
the ten launch facilities identified as having short-duration, moderate to high
impacts. This would be highly effective in minimizing site- or local-level
water quality impacts. Other temporary erosion control measures that would
help to protect water quality are discussed in Section 4.10.6 (U.S. Army Corps
of Engineers).

"* Construct a stormwater detention facility(s) that is capable of controlling the
10-year, 2-hour peak runoff from the new military housing area to
preconstruction levels. This would be effective in avoiding potentially
damaging increases in downstream storm flows and increased streambank
erosion in several of the coulees that drain the base to the Missouri River
(U.S. Army Corps of Engineers).

"* Schedule bridge upgrades that cross intermittent streams for periods when
the streams are not flowing continuously (normally the summer and fall
seasons). This measure would be highly effective in minimizing downstream
water quality impacts and could substantially reduce bridge construction
costs (Montana Department of Highways).

"* Avoid, where possible, simultaneous improvements to nearby (less than
10 stream mi) bridges crossing the same perennial stream system to minimize
multiple streambed disturbance. This would be moderately effective in
minimizing local-level sedimentation impacts (Montana Department of
Highways).
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Grade identified launch facilities which are located near existing saline seeps
to promote immediate offsite conveyance of runoff to the nearest local
drainage channel. This would be moderately effective in minimizing
infiltration and recharge of the local groundwater system and would help to
avoid intensifying the saline-seep problem (U.S. Army Corps of Engineers).

4.9.7 Irreversible and Irretrievable Resource Commitments

The proposed program would require from 990 to 1,930 acre-ft/yr of water during
program operations, depending on which alternative deployment scenario and housing
option is selected (Section 4.9.3.1, Table 4.9.3-2). Nearly all of this water would be
diverted from the Missouri River at Great Falls. The diversion, partial depletion, and
return of the remainder (as treated effluent) would have a very small effect on the
hydrology and quality of the river and its downstream users. Water is a renewable
resource. Should program operations cease, this water would be available for other uses.
The short-duration water quality impacts of program construction would not permanently
change the availability or quality of the resource from baseline conditions. Therefore,
the program would not result in any irreversible or irretrievable commitment of water
resources.

4.9.8 Relationship Between the Local Short-Term Use of Man's Environment and
the Maintenance and Enhancement of Long-Term Productivity

The proposed program would not appreciably affect the availability of water resources
for other purposes and would therefore not adversely affect the long-term productivity
of the region. Launch facility construction may intensify existing saline seeps or contri-
bute to the emergence of new ones. To the extent that this occurs, groundwater quality
and agricultural production would be locally reduced.

4-280



4.10 Geology and Soils

The construction, deployment, and operations of the Small Intercontinental Ballistic
Missile (ICBM) system at Malmstrom Air Force Base (AFB) and in the deployment area
would affect the geology and soils environment. The analysis of impacts considers
geologic hazards (e.g., seismicity, seismic effects, and mass movements), geologic
resources (e.g., aggregate and energy resources), and soil erosion.

4.10.1 Impact Analysis Niethodology

The impact analysis methodology for geology and soils involved three separate proce-
dures: evaluation of program impacts, determination of levels of impact (LOT), and
determination of the significance of impacts. The methodology also included considera-
tion of a number of assumptions and assumed mitigations. Impacts were evaluated at the
site and regional levels, and a collective assessment was made for each resource
element. Site-level impacts address areas where specific construction or land acquisition
occurs. Areas potentially affected include sections of the transporter/erector (T/E)
route system where road widening may occur. Construction at a number of bridge sites
and launch facilities as well as construction at Malmstrom AFB, including housing areas
and activities at the Hard Mobile Launcher (HML) vehicle operations training area, were
also considered as potential site-level impacts. Regional-level impacts are those that
affect county or multicounty areas such as those areas considered for aggregate
resources.

4.10.1.1 Evaluation of Program Impacts

Program impacts were evaluated by relating program requirements to existing baseline
conditions for each of the resource elements considered.

Geologic Hazards. Program effects on seismicity were evaluated by determining what
geologic structures are associated with the earthquakes generated in the region.
Program activities were evaluated with respect to their potential for accelerating the
baseline rate of seismic activity in the region or the potential for the program to be
affected by seismic activity in the region.

Program effects on mass movements were evaluated by assessing the geologic conditions
at each area to be disturbed by program construction and comparing the conditions to
those of active mass movements elsewhere in the Region of Influence (ROT). Known or
potential mass movements near program construction activities were evaluated to
determine whether the program would reactivate movement of the features based on the
type of construction activity and its proximity to the known or potential mass
movement. Each of the criteria listed in the following were used to evaluate the
potential for program-induced mass movements at each launch facility and T/E route
segment. The first three criteria are considered to be most important in evaluating
landslide susceptibility in the ROT.

"* Bedrock of the Mississippian/Pennsylvanian Heath and Amsden formations or

Cretaceous shales (predominantly the Colorado Group);

"* Slopes greater than 10 percent;

"* Terrain showing evidence of past mass movement activity;

"* Quaternary terrace deposits overlying Cretaceous shale bedrock;

4-281



"* Presence of glacial like deposits;

"* Presence of springs of other perennial water sources within 0.5 mile; and

"* Presence of construction-related bedrock cuts or artificial fill.

Geologic Resources. Program-induced impacts on aggregate resources were evaluated by
estimating the amount of aggrcgate required by the program and comparing that demand
to the current production rate, maximuml production capacity, and regional supply. The
current production rate is the amount of aggregate produced on an annual basis. This
rate is influenced by consumer demand for aggregate, as well as the availability of
adequate production facilities (e.g., trucks, loade-s, and washing equipment). In contrast,
the maximum production capacity is the rate at which aggregate could be produced if all
production facilities were used to the maximum extent. Maximum production capacity is
independent of consumer demand. The regional aggregate supply consists of known
(demonstrated) geologic deposits suitable for use as road base, for construction
activities, or in concrete, as well as those deposits that can iz-sonably be assumed
(inferred) to be suitable for road base, construction activities, or concrete.

Program impacts on oil and gas resources were evaluated by comaparing potential
construction sites to areas with known resources. Oil and gas resource areas were
identified by the presence of an oil- or gas-producing well or active lease near program
construction areas.

Program impacts on coal resources were evaluated by comparing the location of
potential construction sites to areas with known resources as well as program demand for
coal related to resource supply and production capacity. Coal resource areas were
indicated by the presence of active operations, active leases, or known resource areas.

Soil Erosion. Program impacts were evaluated by determining the erosion susceptibility
of soils in the areas potentially disturbed by the program. Soil erosion expected to be
initiated by program activities was calculated by application of the Wind Erosion
Equation for wind erosion and the Universal Soil Loss Equation for sheet erosion. These
equations were developed by the U.S. Soil Conservation Service (SCS).

4.10.1.2 Determination of Levels of Impact

The LOI is the determination of the magnitude of an impact. The LOI is determined by
comparing LOT criteria to the amount of change in baseline conditions attributable to
program requirements. Values for several geology and soils elements are not numerically
definable and were assessed through the u-xz of prof,ýssional judgment.

Geologic Hazards. The LOI definitions for geologic hazards are the following:

Negligible Impact -- The proposed program would not measurably affect the
projected baseline rate of natural geologic processes.

Low Impact -- The proposed program would increase the baseline rate of
natural geologic processes that are already occurring or initiate geologic
processes, but these geologic processes are not expected t, nfluence human
activities. For example, an increased frequency of mass movements caused
by program construction activities may occur outside construction zones in
the deployment area (e.g., drainage diverted offsite causing slope failure in
adjacent areas).
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Moderate Impact -- The proposed program would increase the baseline rate of
natural geologic processes and may initiate new occurrences that could cause
detrimental effects to existing structures. For example, program
construction that disturbs soil and surficial deposits may result in the
initiation of mass movements that could cause minor damage "o a road or
bridge.

High Impact -- The proposed program would accelerate the baseline rate of
geologic processes and initiate geologic conditions that may cause extensive
damage to structures or have long-lasting adverse impacts. For example,
program-induced mass movements may render roads and bridges impassable
or require continued maintenance long after construction has ceased.

Geologic Resources. The LOI definitions for geologic resources (i.e., aggregate and coal)
used by the proposed program are the following:

* Negligible Impact -- Program demand would not require existing resource
producers to increase current production rates by more than 1 percent.
Existing aggregate producers are able to accommodate the program require-
ments without identifying and exploiting new sources. Program demand would
not interfere with the needs of other consumers in the region.

Low Impact -- Existing producers are able to accommodate program require-
ments with an increase in the production rate. Baseline-plus-program demand
is less than the existing production capacity. Existing producers may be
required to identify and exploit new sources to meet program-plus-baseline
demand in accordance with program construction schedules. Program
demands may cause a measurable reduction in the supply of the resource for
the baseline demand in the local area; however, it would not adversely affect
other consumers in the region.

Moderate Impact -- Existing producers are able to accommodate program
requirements with an increase in the production rate. Baseline-plus-program
demand approximately equals existing production capacities Existing
producers are not able to accommodate the program-plus-baseline demand in
accordance with program construction schedules without identifying and
exploiting new sources. Program requirements would reduce the supply of the
resource for the baseline demand in the local area resulting in temporary
shortages for other consumers.

High Impact -- Existing producers are not able to accommoddte the program
demand without identifying and exploiting new sources and may be forced to
use sources or processing techniques normally considered unconventional.
Existing producers do not have sufficient production capacity to meet
baseline-plus-program demand.

The LOI definitions for energy resources (i.e., oil and gas) not used directly by the
proposed program that may be affected through restricted access are the following:

Negligible Impact -- No measurable changes in access, exploration, develop-
ment, or production of energy resources resulting from program-related
activities. No mineral, oil, or gas leases are located adjacent to a launch
facility.
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Low Impact -- Program-related activities periodically interrupt the access,
exploration, development, or production of speculative or hypothetical oil and
gas or coal resources as defined by the presence of active leases within the
proposed expansion area at the launch facility.

Moderate Impact -- Program-related activities periodically interrupt the
access, exploration, development, and production of energy resources in areas
designated as having potentially economic energy resources (e.g., active lease
areas), or interfere with the normal procedures of an active operation.

High Impact -- Program-related activities cause major interruption or elimin-
ation of access, resource exploration, development, or production of known
active energy resource areas, such as condemnation of oil- or gas-producing
fields or elimination of access to active oil- or gas-production areas or mining
operations.

Soil Erosion. The LOI definitions for soil erosion are keyed to the maximum tolerable
soil loss values developed by the SCS. Application of these values to the proposed
program results in the following:

Negligible Impact -- Program-induced soil erosion would be much less than
the maximum tolerable soil loss for all of the proposed construction and oper-
ations areas. Program-induced erosion rates are generally much smaller than
baseline erosion rates.

Low Impact -- Program-induced soil erosion would cause adverse effects on
the soil; however, the soil loss is still below the maximum tolerable loss. Soil
losses that exceed the maximum tolerable loss are restricted to small
portions of the construction and operations areas.

Moderate Impact -- Program-induced soil erosion would cause adverse effects
on the soil. Soil loss is expected to approximately equal the maximum
tolerable loss for most areas affected by construction and operations disturb-
ances.

High Impact -- Program-induced soil erosion would cause adverse effects on
the soil. Program-induced soil erosion is expected to exceed the maximum
tolerable soil loss in large portions of the area disturbed by the proposed
program.

4.10.1.3 Determination of Significance

The significance of geology and soils impacts was evaluated in accordance with Council
on Environmental Quality (CEQ) regulations. Significance was assessed through
evaluation of the context and intensity of impacts. Context includes consideration of the
settings (site, local, or regional) and the duration of the impacts. The CEQ regulations
provide ten items that should be considered in evaluating intensity. Of these ten items,
the following are applicable to the geology and soils resource:

"* The 2•gree to which the proposed action affects public health or safety; and

"* The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks.
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In addition to the considerations specifically identified in the CEQ regulations, the

following considerations are judged appropriate for the geology and soils resource:

Geologic Hazards.

Whether program-related construction would result in detrimental effects
that continue beyond the life of the program and would require extensive or
continuous remedial action.

Geologic Resources.

"* Whether the program requirements deplete the existing demonstrated and
inferred local and/or regional commercial aggregate supplies;

"* Whether the action would cause the removal of critical oil, gas, or coal
reserves from production; and

"* Whether the program aggregate demand would conflict with aggregate
resource needs of concurrent programs.

Soil Erosion.

Whether the long-duration program-induced erosion would remove topsoil at a
rate greater than the soils natural regenerative capabilities and would result
in an appreciable net loss of topsoil.

4.10.1.4 Assumptions and Assumed Mitigations

Assumptions. A number of program-related assumptions were made in order to evaluate
the site- and regional-level impacts. However, no assumptions were applicable for
geologic hazards because specific construction criteria have not been determined.
Likewise, no assumptions were used for the analyses of oil, gas, and coal resources.

Aggregate Resources. Assumptions made for aggregate resources are the following:

"* Aggregate consumed by the proposed program will be derived from existing
commercial producers unless their production capacities or reserves do not
meet baseline and program demand. New aggregate pits will only be opened
only after existing producer reserves are depleted.

"* Aggregate supplied to a construction site will be derived from the closest
existing commercial producer.

"* A 30-mile, one-way haul distance from the aggregate producer to the
construction site was used as the maximum economical haul distance.
Construction areas more than 30 miles from an existing commercial producer
will be serviced by the closest producer. Additional mileage for hauling the
aggregate will be the preferred alternative to opening new aggregate pits.

"* Maximum regional production capacities were assumed to be 125 percent of
the regional commercial production rate.
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Soil Erosion. Assumptions used in the analysis of soil erosion include the following:

"* A typical cross section was used for TIE routes and bridges throughout the
deployment area. It was assumed this cross section will be maintained during
program activities.

"* Approximately 50 percent of the HML vehicle operations training area will be
continuously disturbed and will remain essentially unprotected throughout the
life of the program.

"* Disturbed ground as a result of T/E route or launch facility access road
modifications will occur within 20 feet of the edge of the road in the existing
rights-of-way.

"* Launch facility construction activities will disturb about 3 acres at each
launch facility for the Proposed Action and Alternatives 1 and 2. Disturbance
areas were assumed to be 2 acres per launch facility for Alternative 3.

Assumed Mitigations. A number of program-related assumed mitigations were applied in
order to evaluate the site- and regional-level impacts. However, no assumed mitigations
were applicable for geologic hazards because specific construction criteria have not been
determined. Similarly, no assumed mitigations were used for the aggregate resource
analyses.

Energy Resources. Assumed mitigations used for analyses of oil, gas, and coal include
the following:

"* All active oil- or gas-production facilities or active coal-mining operations
within the expanded explosive safety zones will be compatible with the terms
of the easement;

"* Oil, gas, or coal exploration will not be restricted in the explosive safety
zones; and

"* Just compensation will be made for mineral and energy resource interests

that must be extinguished to allow launch facility expansion.

Soil Erosion. Assumptions used in analyses of soil erosion analysis include the following:

"* Soil erosion rates for construction activities onbase, at launch facilities, and
on T/E routes were computed based on unprotected ground with maximum
slope lengths of the disturbed ground estimated to be 200 feet.

"* Ground disturbed as a result of construction activity will be mulched
immediately after construction is completed. Construction was assumed to
last about 3 months. The mulch will consist of straw applied at a rate of
1 ton per acre or other materials providing equivalent protection. The mulch
will be maintained until new vegetative cover is well established.

4.10.2 Impacts of the Proposed Action

Overall short-duration impacts on geologic hazards (mass movements) are expected to be
low and not significant because the adverse impacts are not expected to require
extensive mitigation measures at the site level (Figure 4.10.2-1). Short-duration impacts

4-286



LEVEL OF IMPACT SIGNIFICANCE

Not
Adverse Impacts Significant Significant

Negligible

Low 0 ;

S-, PROGRAM IM PACTS
Moderate 0 0
High SHORT DURATION LONG DURATION

~w wJ w~u w
>> > > > >

Beneficial Effects LI 0- • D • .-

CQ2z z z L
Note: Some resource elements may have both 0 c w C E a:

C U UJ -1U -1 -J

ELEMENT/AFFECTED INTEREST Q < < < < a < < < <

GEOLOGIC HAZARDS 0 0 0 0 0 0 a 0

MASS MOVEMENTS 0 o a a 0 0 0 0

MALMSTROM AFB

LAUNCH FACILITIES 0 0 0 0 0 0 0 0

T/E ROUTES 0 0 0 0 0 0 0 0

BRIDGES 0 0 0 0 0 0 0 0

GEOLOGIC RESOURCES 0 0 00 0

AGGREGATE* 00 0 0 0 O

GREAT FALLS AREA 00 0 0 0

LEWISTOWN AREA 0 0 0 00

SHELBY/CONRAD AREA 0 0 0 0 0 0 0

ENERGY RESOURCES a 0 a 0

MALMSTROM AFB

LAUNCH FACILITIES a O 0 0

SOIL EROSION a a 0 0

WIND EROSION a 0 0 o a 0 0 a

MALMSTROM AFB a 0 0 0 • • * *
LAUNCH FACILITIES 0 0 0 1

T/E ROUTES 0 0 a 0

BRIDGES 0 0 a a

SHEET EROSION k 0 0 0 0

MALMSTROM AFB 0 0 0 0 * * * *
LAUNCH FACILITIES (

T/E ROUTES

BRIDGES C $

No•cJ I imp c !,, :r f,+ jr u qj ucOiur cu , re e t' r Ue lon,i eve I

FIGURE 4.10.2-1 IMPACTS ON GEOLOGY AND SOILS ASSOCIATED WITH THE PROPOSED

SMALL ICBM PROGRAM IN MONTANA

4-287



on geologic resources would be moderate in the Great Falls and Shelby/Conrad supply
areas and high in the Lewistown supply area because program demand for aggregate
would exceed the ability to produce sand and gravel. Impacts would be significant at the
regional level for aggregate as a result of the depletion of demonstrated and inferred
aggregate supplies. Short-duration, negligible impacts are expected to oil, gas, and coal
resources. Short-duration impacts on soil resources are expected to be high, because
many soils at launch facilities and along T/E routes and bridges would have high erosion
rates. Site-level impacts would not be significant due to the promulgation of soil erosion
controls after construction is completed.

Overall long-duration impacts on geologic hazards are expected to be low as a result of
the potential for mass movements at several launch facilities, road segments, and bridge
sites and not significant at the site level (Figure 4.10.2-2) since none of the adverse
effects are expected to continue beyond the life of the program or require extensive
mitigation measures. The collective effect of regional impacts on aggregate resources
would lead to long-duration, moderate impacts (Figure 4.10.2-1) as a result of the need to
identify additional reserves for future baseline demand. These long-duration impacts
would not be significant. Site-level, long-duration impacts on oil, gas, and coal resources
are expected to be negligible at 71 launch facilities and low at 29 launch facilities where
a number of oil and gas leases would be extinguished for the length of the operations
phase. Long-duration impacts on soil resources would be high and significant for the site
level only at the proposed HML vehicle operations training area (Section 4.0,
Figure 4.0-1) because of the removal of soil at a rate greater than the soil's natural
regenerative capability resulting in an appreciable loss of topsoil. Long-duration impacts
on soil resources would be negligible elsewhere on the base and in the deployment area as
a result of post-construction erosion control and the recovery of vegetation in the
construction areas. None of the long-duration impacts would be significant except for
onbase soil erosion in the HML vehicle operations training area.

4.10.2.1 Geologic Hazards

The proposed program would not affect regional seismicity. In addition, the potential for
seismic events to affect the program is remote. Short-duration, not significant mass
movement impacts may occur at some launch facilities, T/E routes, and bridges because
of the potential for an increase in the baseline rate of mass movements.

Seismicity and Seismic Effects. There are no impacts on seismicity or seismic effects
within the proposed program area because no program activities are planned that would
affect these geologic conditions (e.g., accelerating the rate of seismic activity).

Seismic activity is not likely to cause adverse impacts on the program because of low
seismicity in the ROI and absence of active faults within the proposed program area.

Mass Movements. Program-related construction along access roads and at launch
facilities may cause moderate impacts at sites where slopes are already unstable.
Impacts at three launch facilities are expected to be moderate and not significant and
impacts at two launch facilities are expected to be low and not significant. The
remaining 95 launch facilities would have negligible impacts. Launch facilities with
potentially moderate impacts resulting from the potential for landslides are found near
the Judith Mountains in the eastern portion of the deployment area (N-I1), and along the
southern limit of the Highwood Mountains (A-2 and B-9). Moderate impacts may occur
from the widening of T/E routes and construction of bridge crossings in areas throughout
the deployment area, including a total of 7.5 miles of T/E routes on glacial lakebed
sediments north of the Sun River, in the breaks south of the Missouri River in Fergus
County, and in the Highwood, Little Belt, and Big Snowy mountains, where slopes at
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NUMBER OF LAUNCH FACILITIES

PROGRAM IMPACTS SHORT DURATION LONG DURATION

NOT SIGNIFICANT SIGNIFICANT NOT SIGNIFICANT SIGNIFICANT

LU LUI LU LU Tl .I

11 X 4 14 3
wu ~0 0 -

z -- Jz -

GEOLOGIC HAZARDS (MASS MOVEMENTS)

PROPOSED ACTION 95 2 3 95 2 3

ALTERNATIVE 1 94 3 3 94 3 3

ALTERNATIVE 2 120 2 3 120 2 3

ALTERNATIVE 3 191 5 4 191 5 4

GEOLOGIC RESOURCES (ENERGY)

PROPOSED ACTION 100 71 29

ALTERNATIVE 1 100 70 30

ALTERNATIVE 2 125 90 35

ALTERNATIVE 3 2001 142 58 -

SOIL EROSION

PROPOSED ACTION 83 2 15 100

ALTERNATIVE 1 86 2 12 100
ALTERNATIVE 2 106 2 17 125

ALTERNATIVE 3 166 3 31 200
SOIL EROSION (WIND)

PROPOSED ACTION 98 2 100

ALTERNATIVE 1 98 2 100

ALTERNATIVE 2 124 1 125

ALTERNATIVE 3 198 2 200

SOIL EROSION (SHEET)

PROPOSED ACTION 84 1 15 100

ALTERNATIVE 1 87 1 12 100

ALTERNATIVE 2 107 1 17 125

ALTERNATIVE 3 167 2 31 200

FIGURE 4.10.2-2 SUMMARY OF SITE IMPACTS ON GEOLOGY AND SOILS ASSOCIATED WITH
PROPOSED SMALL ICBM CONSTRUCTION AND OPERATIONS AT LAUNCH
FACILITIES IN MONTANA
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steep roadcuts are prone to rockfails. Program-related construction may initiate or
accelerate the occurrence of cutbank slumping and cause moderate mass movement
impacts at bridges located at the railroad crossing at Vaughn and on Warm Springs Creek
north of Lewistown. Low impacts are expected at an additional four bridges north of
Vaughn, near the Sun River, and along Warm Spring Creek. Although mass-movement
impacts would be most prevalent during the construction phase, continued movement
may occur on unstable slopes beyond the life of the program; therefore, short- and long-
duration impacts would occur. Overall short- and long-duration impacts are expected to
be low due to the potential for the program to accelerate or initiate mass movements.
These impacts would not be significant.

Short- and long-duration impacts at Malmstrom AFB would be negligible because
generally level slopes would be affected by program construction. These slopes have a
low susceptibility to mass movements.

4.10.2.2 Geologic Resources

Because of program demands for aggregate, overall regional-level, short-duration
impacts on geologic resources would be high because program demand for aggregate
exceeds the production capacity. These impacts would be significant as a result of
depletion of demonstrated and inferred reserves during the construction phase. Long-
duration impacts would be moderate and not significant because future (hypothetical)
regional reserves and production capacity are sufficient to satisfy any foreseeable future
regional demand. In particular, regional-level, short-duration, high, and significant
impacts may occur for aggregate consumers in the Lewistown area with moderate and
significant impacts in the Great Falls and Shelby-Conrad areas. Only site-level, short-
duration, negligible to low impacts are expected for energy resources that include oil,
gas, and coal.

Aggregate Resources. Overall short-duration impacts on aggregate resources in the ROI
would be high and significant at the regional level. These impacts would result from
construction-related production-rate increases that exceed production capacity in the
ROI (Figure 4.10.2-3), and the depletion of demonstrated and inferred commercial
reserves in certain areas. Long-duration impacts in the ROI would be moderate and not
significant at the regional level because adequate supply and production capacity could
be developed to fulfill any foreseeable future demand.

Regional-level, short-duration impacts would be high and significant in the eastern
portion of the deployment area and moderate and significant in the central and northern
portions of the deployment area. Regional-level, long-duration impacts in all portions of
the deployment area would be moderate and not significant. Additional impacts on the
central portion of the deployment area would result from program requirements at
Malmstrom AFB. Aggregate requirements of the housing options were assumed to
represent a very small portion of the base construction demand, and neither option would
measurably affect the total base program aggregate requirements. Commercial and
noncommercial aggregate resources in the various regions are shown in Section 3.10.3,
Table 3.10.3-1. Program demand for the Proposed Action is illustrated in Table 4.10.2-1.

In the northern third of the deployment area, it was assumed that aggregate resources
would be supplied by Shelby-Conrad area producers. These producers have a combined
annual production rate of 0.59 million tons, and have about 3.78 million tons of
demonstrated and inferred reserves (Section 3.10.3, Table 3.10.3-2). Program aggregate
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Table 4.10.2-1

Program Aggregate Requirements by Calendar Year
(In Thousands of Tons)

1990 1991 1992 1993 1994 1995 1996 Total

Proposed Action
Malmstrom AFB 80 190 70 60 80 0 0 480
Deployment Area 590 650 460 470 310 50 0 2,530

TOTAL: 670 840 530 530 390 50 0 3,010

Alternative 1
Malmstrom AFB 80 170 60 70 60 0 0 440
Deployment Area 590 650 450 470 310 50 0 2,520

TOTAL: 670 820 510 540 370 50 0 2,960

Alternative 2
Malmstrom AFB 80 200 70 80 86 0 0 510
Deployment Area 590 650 460 470 310 60 0 2,540

TOTAL: 670 850 530 550 390 60 0 3,050

Alternative 3
Malmstrom AFB 70 180 60 70 70 0 0 450
Deployment Area 470 570 550 480 340 110 0 2,520

TOTAL: 540 750 610 550 410 110 0 2,970

requirements from 1990 to 1995 would range from 2 to 19 percent of the current produc-
tion capacity of the producers. Program aggregate requirements represent approxi-
mately 11 percent of the demonstrated and inferred commercial reserves of the region.
These program effects on aggregate resources in the northern third of the deployment
area would result in short-duration, moderate impacts because existing producers could
satisfy baseline and program demand with an increase in the production rate. These
regional-level, short-duration impacts are considered significant because of the depletion
of demonstrated and inferred reserves. Long-duration impacts would be moderate and
not significant at the regional level because sufficient supply and production capacity
could be developed to fulfill any foreseeable long-duration demand.

In the eastern third of the deployment area, it was assumed that aggregate resources
would be supplied by Lewistown area producers. Production rate data were available for
only one producer in the area and the production rate of 0.16 million tons of aggregate
per year is extremely conservative. The suppliers here have about 0.78 million tons of
demonstrated and inferred reserves. Program aggregate requirements from 1990 to 1994
would require between 75 and 157 percent of the current production capacity of the
suppliers. Alternative sources would be required to satisfy program and baseline
demand. Total program aggregate requirements would exceed the currently identified
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commercial reserves and these reserves would be totally depleted by 1991. These
program effects on aggregate resources in the eastern third of the deployment area
would result in short-duration, high impacts because existing producers do not have
sufficient production capacity to supply baseline-plus-program demand. The short-
duration impacts would be regionally significant because of depletion of demonstrated
and inferred reserves. Long-duration impacts would result from the depletion of all
presently identified commercial reserves and these impacts would be moderate and not
significant because sufficient supply and production capacity could be developed to
satisfy any foreseeable long-duration demand.

In the central third of the deployment area, it was assumed that aggregate resources
would be supplied by Great Falls area producers. These producers have a combined
production rate of 1.92 million tons of aggregate per year and have more than 8 million
tons of demonstrated and inferred reserves. Program aggregate requirements would
require production rate increases of up to 25 percent of the current capacity of the
producers during the construction phase. Program aggregate requirements represent
about 18 percent of the demonstrated and inferred commercial reserves and presently
identified commercial reserves would be depleted by the end of 1992. These program
effects to aggregate resources in the central third of the deployment area would result in
short-duration, moderate impacts because existing producers could satisfy baseline and
program demand with an increase in the production rate. These regional-level, short-
duration impacts would be significant because of the depletion of demonstrated and
inferred reserves. Long-duration impacts would be moderate and not significant at the
regional level because sufficient future reserves and production capacity could be
developed to satisfy any foreseeable long-duration demand. Additional impacts on
aggregate resources in the central third of the deployment area would result from
program demand at the base.

Program aggregate requirements at Malmstrom AFB represent a small fraction of the
demonstrated and inferred commercial reserves of the central portion of the deployment
area. However, since aggregate demand at Malmstrom A'LB would be met by Great Falls
producers, impacts would be the same as those for the central portion of the deployment
area with short-duration, moderate, and significant impacts, and long-duration,
moderate, and not significant impacts.

Oil and Gas. Expansion at launch facilities would require termination of current oil and
gas leases but would result only in negligible or low impacts because exploration or
production would not be restricted adjacent to the launch facility and just compensation
would be paid for any leases that must be relinquished because of launch facility
expansion. Expansion would potentially result in low impacts at 29 sites where active
leases occur within the proposed expansion area; these impacts would not be significant
because the affected oil and gas resources are neither critical nor represent a major
portion of the state or local reserves. In addition, access to the oil and gas resources
would not be restricted (Section 4.10.1.4). Impacts would be negligible at all other
launch facilities and along TIE route segments. These impacts would be of long duration
because the restriction of access to expanded areas would continue for the life of the
program. Launch facilities where low impacts are expected are commonly found along
the Sweetgrass Arch in the northern portion of the deployment area and along the Sun
River, and to a lesser extent near the Judith Gap area and on the north side of the Judith
Mountains. Overall long-duration impacts on oil and gas resources near launch facilities
would be low and not significant. Short-duration impacts would be negligible. Oil and
gas resources have not been discovered near the base; therefore, short and long-duration
impacts from the Proposed Action and all housing options at Malmstrom AFB would be
negligible.
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Coal. Short- and long-duration impacts on coal resources in the ROI are expected to be
negligible because the proposed program would not interfere with any existing operation
or lease and only small amounts of mineable coal have been identified in the ROL.
Present demand at Malmstrom AFB is 36,000 tons per year (T/yr). Additional demand for
coal as a result of the program is approximately 24,000 T/yr from 1990 to 2010. The
program coal demand is a very small percentage of the regional reserves, which include
large coal deposits from the Powder River Basin field, southeastern Montana, and eastern
Wyoming. Coal for the central heat plant at Malmstrom AFB has been purchased in the
past from producers in the eastern Montana and Wyoming areas. Coal resources have not
been documented near the base; therefore, impacts from the Proposed Action and all
housing options would be negligible. Three coal leases are found directly adjacent to
launch facility 1-2 south of Great Falls. Long-duration impacts on coal resources at this
site would be low because of the potential removal of this land from coal-leasing
activities or restrictions on mining activities adjacent to the launch facility. The impact
at this site, as well as all other launch facilities, would not be significant because the
coal resources that would be affected are not an appreciable portion of the state or local
reserves. In addition, access to the coal resources would not be restricted
(Section 4.10.1.4).

4.10.2.3 Soil Erosion

Some site-level, short-duration impacts on soil resources as a result of program-induced
soil erosion are expected to be high because soil erosion rates would exceed the
maximum tolerable soil loss at some launch facilities and along most T/E routes and all
bridges likely to require upgrading. These impacts would not be significant. Long-
duration impacts on soil resources would be restricted to the base. At the base, site-
level, long-duration impacts in the training area would be high because program-induced
soil erosion would exceed the maximum tolerable soil loss. These impacts would be
significant because they would extend beyond the functional life of the program and
would cause irreparable loss of the topsoil. Overall site-level, short-duration impacts on
soil erosion would be high and not significant; long-duration, site-level impacts would be
low and not significant. Regional-level impacts on topsoil from soil erosion would be
negligible.

Wind Erosion. Ground disturbance from road widening, road upgrades, or bridge modifi-
cations and replacements is expected to result in adverse impacts along portions of the
T/E route system, especially those road segments parallel to the prevailing wind
direction. Some launch facility expansion areas and T/E route segments are underlain by
soil highly susceptible to wind erosion; however, the amount of time a soil is left
unprotected is expected to be only 3 months during construction and the soil would be
protected from excessive erosion by the application of a straw mulch or equivalent. By
applying the straw mulch, the program-induced wind erosion rates would be substantially
reduced. Overall short- and long-duration impacts from wind erosion would be low
because soil loss is below the maximum tolerable rate and would not be significant.

No high wind erosion impacts are anticipated at any of the launch facilities, though
moderate impacts are expected at D-7 and K-i1 with low impacts at all remaining launch
facilities. Overall short-duration program-induced wind erosion would be low and not
significant because soil loss is below the maximum tolerable rate. Long-duration impacts
would be negligible.

High wind erosion impacts are expected to occur along portions of one T/E route segment
in Cascade County with moderate impacts along one segment in Fergus and Cascade
counties. Program activities along the T/E routes are expected to result in site-specific,
low impacts because of accelerated wind erosion. These short-duration impacts would
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not be significant because they would not result in appreciable reductions in topsoil
thickness. Long-duration impacts would be negligible.

No high or moderate impacts are expected due to program-induced wind erosion at bridge
localities; all impacts are expected to be low. Program-induced wind erosion at the
bridge locations would result in low, not significant impacts at the site level. Soil loss is
expected to remain below the maximum tolerable rate. These short-duration impacts
would not be significant because they would not result in an appreciable loss of topsoil.
Long-duration impacts would be negligible.

Ground disturbance associated with construction activities is expected to occur in the
area immediately east of Malmstrom AFB for the proposed HML vehicle operations
training area and northwest of the base for the proposed housing area. Soil would remain
barren for a maximum of 1 year during housing construction activities but would be
covered with a straw mulch or equivalent to enhance revegetation where appropriate.
Consequently, short-duration wind erosion impacts from these actions would be low and
not significant, and restricted to the site level. Soil loss is expected to occur at rates
less than the maximum tolerable loss rate. Soils in about 50 percent of the HML vehicle
operations training area would remain barren throughout the life of the program. Soils in
the eastern portion of the base and immediately adjacent areas are all expected to erode
at rates exceeding the maximum tolerable soil loss. Program-induced wind erosion at
the HML vehicle operations training area is expected to result in site-level, long-
duration, and high impacts because program-induced soil erosion rates would exceed the
maximum tolerable soil loss. These impacts would be significant because they would
extend beyond the functional life of the program and would cause irreparable loss of the
topsoil.

Sheet Erosion. Ground disturbance from launch facility expansion, road widening, road
upgrades, or bridge modifications and replacements is expected to result in short-
duration, high, site-level impacts along the T/E route system and at launch facilities.
Several launch facility expansion areas are underlain by soil highly susceptible to sheet
erosion; however, the soil would be unprotected for a maximum of 3 months during
construction and would then be covered by straw mulch or equivalent. High sheet erosion
impacts would be concentrated in flights N (5 launch facilities) and A (3 launch
facilities), with one launch facility in each of flights C, D, G, H, K, 0, and T. Erosion
rates are estimated to be four to seven times the maximum tolerable loss at launch
facilities C-8, D-7, K-6, and N-2 and about one to three times the maximum tolerable
loss at launch facilities A-2, A-7, A-il, G-9, H-7, N-9, N-Il, 0-il, and T-48. Program-
induced sheet erosion would be slightly above the maximum tolerable loss at launch
facilities N-6 and N-10. Moderate impacts are expected at launch facility E-2 with low
impacts occurring at the other launch facilities. All launch facilities in flights J, Q, R,
and S are expected to have low sheet erosion impacts. Overall short-duration sheet
erosion impacts at launch facilities would be high because program-induced erosion rates
are greater than the maximum tolerable soil loss at several launch facilities. These
short-duration impacts would be restricted to specific sites and are not considered
significant. Long-duration impacts would be negligible.

Potential road-widening activities are expected to accelerate sheet erosion, particularly
along road segments constructed in soils with high sensitivity to erosion. Program-
induced sheet erosion would be highest in Judith Basin, Fergus, and Lewis and Clark
counties, where soils along approximately 50 percent of the T/E route segments would
erode at rates greater than the maximum tolerable loss. In addition, two segments in
Cascade County are expected to have high impacts. Moderate impacts are expected at
one segment in each of Cascade and Fergus counties. The amount of time soils would be
left unprotected was assumed to be only 3 months, and the soil would be partially
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protected from erosion by a straw mulch. Site-level, short duration impacts from road
widening would be high because erosion would exceed the maximum tolerable loss. This
impact would not be significant and would be restricted to specific sites. Long-duration
impacts would be negligible.

All construction activity associated with bridge upgrading would increase soil erosion
rates to levels that exceed the maximav- tolerable soil loss. However, these rates are
expected to last for only 2 to 3 months during the actual construction activity at the
bridge and would diminish as the mulching and revegetation efforts are applied. Very
high erosion rates (greater than 100 tons per acre per year) are expected at six bridges in
Judith Basin County, four in Cascade County, and two in Lewis and Clark County. Short-
duration impacts on soil resources from program-induced sheet erosion at bridges would
be high because soil erosion is expected to exceed the maximum tolerable loss, but would
be restricted to the site level. Impacts would not be significant because accelerated
erosion rates would occur for onlv a short period of time and would not appreciably
reduce topsoil thickness. Long-duration impacts would be negligible.

Ground disturbance for new housing is expected to occur adjacent to the northwestern
corner of Malmstrom AFB. Soil in any one portion of this potential housing area would
remain barren for a maximum of 1 year during an overall construction phase of up
to 4 years, but would be protected from excessive erosion by the application of a straw
mulch or equivalent materials. Consequently, short-duration sheet ero;ion impacts are
expected to be low because soil erosion would remain below the maximum tclerable
loss. These impacts would not be significant and would be restricted to the site level.
Soils in about one-half of the HML vehicle operations training area would remain barren
throughout the life of the program and are expected to erode at rates exceeding the
maximum tolerable soil loss. Program-induced sheet erosion in the HML vehicle
operations training area is expected to result in site-lovel, long-duration, aid high
impacts. These impacts would be significant because erosion would result in an
applicable net loss of topsoil.

4.10.3 Impacts of Alternatives

The three alternatives under consideration use different combinations of the number of
HMLs, launch facilities, HMLs per launch facility, and type of HML enclosures
constructed. The impacts on geology and soils would be essentially the same for
Alternative 1 as for the Proposed Action. Alternatives 2 and 3 would have greater site-
level impacts than the Proposed Action, but the overall LOI and signi'icance would not
be substantially different.

Overall impacts on geology and soils resources are expected to be highest for
Alternative 3 because a maximum amount of surface disturbance and land acquisition is
anticipated from the use of all 200 launch facilities as opposed to 100 for the Proposed
Action and Alternative 1 or 125 for Alternative 2. Short-duration impacts on aggregate
resources would be high and significant for all alternatives because of program demands
for aggregate. Long-duration impacts on soil resources as a result of soil erosion would
be high and significant for the HML vehicle operations training area on Malmstrom AFB
because of long-duration degradation of soils within the area as a result of HML vehicle
operations training activities.

4.10.3.1 Geologic Hazards

For geologic hazards, the LOIs for all three alternatives would be the same as the
Proposed Action. Site-level, short- and long-duration impacts would be low and not
significant. Site-level impacts would vary depending on the launch facilities identified
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for deployment and are not considered significant. Impacts at Malmstrom AFB would be
the same as the Proposed Action for all alternatives.

Alternative 1. Short- and long-duration impacts on geologic hazards would be the same
as the Proposed Action. Overall short- and long-duration, negligible impacts are
expected at 94 launch facilities with low, not significant impacts at three launch
facilities (D-7, F-3, and M-6). Short- and long-duration, moderate, and not significant
impacts may occur at three launch facilities (A-2, B-9, and N-li).

High impacts are not expected along any TIE route, though moderate impacts are
expected for four segments it, Fcrgus County with low impacts along portions of three
segments in Fergus County and one segment in Wheatland County. Overall short- and
long-duration impacts would not differ appreciably from the Proposed Action.

Moderate mass movement impacts would occur at only one bridge in Cascade County.
Low impacts would occur at three bridges in Cascade County and one bridge in both
Fergus and Teton counties. Overall short- and long-duration impacts would not differ
appreciably from the Proposed Action.

Alternative 2. Short- and long-duration impacts on geologic hazards would be the same
as the Proposed Action. Short- and long-duration, negligible impacts are expected at 120
launch facilities with moderate and not significant impacts at three launch facilities
(A-2, B-9, and N-i1) and low, not significant impacts at two launch facilities (F-3 and
M-6).

Moderate impacts are expected along two T/E route segments in Cascade County and
four segments in Fergus County. Low impacts would occur along four segments in Fergus
County &w'd one in Wheatland County. Overall short- and long-duration impacts would
not differ appreciably from the Proposed Action.

Moderate mass movement impacts would occur at two bridges; one each in Cascade and
Fergus counties. Low impacts would occur at three bridges in Cascade County and one
bridge in both Fergus and Teton counties. Overall short- and long-duration impacts
would not differ appreciably from the Proposed Action.

Alternative 3. Short- and long-duration impacts on geologic hazards would be slightly
greater than the Proposed Action. Short- and long-duration, site-level impacts on
geologic hazards would be moderate and not significant at four launch facilities (A-2,
B-9, C-7, and N-il), low and not significant at five launch facilities (D-7, F-3, L-2, M-6,
and N-5), and negligible for the remaining launch facilities. Impacts at these sites would
not be mitigable by avoidance because all 200 launch facilities would be used for
peacetime deployment.

Moderate impacts are expected along six T/E route segments in Fergus County, two in
Cascade County, and one segment in both Judith Basin and Teton counties. Low impacts
are concentrated in Fergus County (5 segments), but also occur in Cascade, Wheatland,
and Lewis and Clark counties. Overall short- and long-duration impacts would not
appreciably differ from the Proposed Action.

Moderate impacts are expected at two bridges in Cascade County, one bridge in Pondera
County, and one bridge in Fergus Courty. Low impacts would occur at three bridges in
Cascade County and one bridge in both Fergus and Teton counties. Overall short- and
long-duration impacts would not appreciably differ from the Proposed Action.
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4.10.3.2 Geologic Resources

For all three alternatives, impacts on aggregate resources are the same as the Proposed
Action. Short-duration impacts would be high and significant at the regional level, and
long-duration impacts would be moderate and not significant. The program aggregate
demand is not measurably different from the alternatives. Impacts on energy resources
are the same as the Proposed Action. Short-duration impacts would be negligible with
long-duration, negligible to low impacts at the site level. Site-level impacts on energy
resources would vary depending on the launch facilities identified for deployment and
would not be significant.

Alternative 1. This alternative requires about 40,000 fewer tons of aggregate than the
Proposed Action. This is less than a 2-percent reduction in program demand and would
not materially change aggregate supply and production relationships identified for the
Proposed Action. Short- and long-duration impacts on aggregate resources are expected
to be the same as the Proposed Action.

Short- ana long-duration impacts on oil and gas resources, as well as coal resources, are
expected to be the same as the Proposed Action. Although not all of the launch facilities
proposed for this alternative are the same as the Proposed Action, only one additional
launch facility would have a low impact. Long-duration, negligible impacts are expected
for 70 launch facilities, and long-duration, low, and not significant impacts are
anticipated for 30 sites.

Alternative 2. Short- and long-duration impacts on aggregate resources would be nearly
the same as the Proposed Action. Program demand for this alternative is about
63,000 tons (2%) greater than the Proposed Action. Program demand would not
materially change aggregate supply and production relationships identified for the
Proposed Action.

Long-duration impacts on oil and gas resources are expected to be low and not significant
at 35 launch facilities as opposed to 29 for the Proposed Action. Construction at the
remaining 90 launch facilities would result in long-duration, negligible impacts.

Alternative 3. This alternative requires about 23,000 fewer tons of aggregate than the
Proposed Action. This is about a 1-percent reduction in program demand and would not
materially change aggregate supply and production relationships identified for the
Proposed Action. Short- and long-duration impacts on aggregate resources are expected
to be the same as the Proposed Action.

Site-level, long-duration impacts on energy resources (oil and gas) would be low and not
significant for 58 launch facilities. Impacts at the other launch facilities would be negli-
gible. Impacts on coal resources would be the same as the Proposed Action. All short-
and long-duration impacts would be negligible.

4.10.3.3 Soil Erosion

For all alternatives, soil erosion impacts are primarily the same as the Proposed Action.
Short-duration impacts would be high and not significant, and long-duration impacts
would be low. Site-level impacts vary depending on launch facilities identified for
deployment and would not be significant except for one onbase location, where long-
duration, high, and significant impacts on soil erosion would occur at the HML vehicle
operations training area.
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Alternative 1. Impacts of program-induced erosion on soil resources would be slightly
less than the Proposed Action. Short-duration, high, and not significant sheet erosion
impacts would occur at 12 launch facilities, but none would have high wind erosion
impacts. Short-duration, moderate, and not significant wind erosion or sheet erosion
impacts would occur at launch facilities K-1i and E-2.

Short- and long-duration impacts on soils along T/E routes are expected to be similar to
the Proposed Action. The total amount of soil lost resulting from program-induced wind
and sheet erosion is not appreciably different from the Proposed Action.

Short- and long-duration impacts on soils at bridges would be similar to the Proposed
Action. The average soil erosioli rates per bridge are not expected to differ appreciably
from the Proposed Action, though the overall amount of soil lost resulting from bridge
modifications is slightly greater than the Proposed Action.

Alternative 2. Impacts of program-induced erosion on soil resources would be slightly
greater than the Proposed Action. Short-duration, high, and not significant sheet erosion
impacts would occur at 17 launch facilities, but none would have high wind erosion
impacts. Short-duration, moderate, and not significant wind erosion or sheet erosion
impacts would occur at launch facilities K-11 and E-2.

Short- and long-duration impacts on soils along T/E routes are expected to be similar to
the Proposed Action. The total amount of soil lost resulting from program-induced wind
and sheet erosion is not appreciably different from the Proposed Action.

Short- and long-duration impacts on soils at bridges would be similar to the Proposed
Action. The average soil erosion rates per bridge are not expected to differ appreciably
from the Proposed Action, though the overall amount of soil lost because of bridge
modifications is about 6 percent greater than the Proposed Action.

Alternative 3. Impacts of program-induced erosion on soil resources would be slightly
greater than the Proposed Action. Short-duration, high, and not significant sheet erosion
impacts would occur at 31 launch facilities, but none would have high wind erosion
impacts. Short-duration, moderate, and not significant wind erosion or sheet erosion
impacts would occur at launch facilities G-7, K-II, and E-2.

Short- and long-duration impacts on soils along T/E routes are expected to be similar to
the Proposed Action. The total amount of soil lost resulting from program-induced wind
and sheet erosion is not app[•eciably different from the Proposed Action.

Short- and long-duration impacts on soils at bridges would be similar to the Proposed
Action. The average soil erosion rates per bridge are not expected to differ appreciably
from the Proposed Action, though the overall amount of soil lost resulting from bridge
modifications is about 14 percent greater than the Proposed Action.

4.10.4 Cumulative Impacts

4.10.4.1 Geologic Hazards

Short- and long-duration cumulative impacts would be negligible for geologic hazards
within the affected area on or adjacent to Malmstrom AFB.
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4.10.4.2 Geologic Resources

Cumulative impacts on geologic resources are not expected to change the LOI and
significance ratings for aggregate resources. However, the construction of an esti-
mated 12 miles of railroad spur, 9 miles of road, and other onbase facilities fur the
Peacekeeper in Rail Garrison program is expected to require about 251,000 tons of
aggregate and/or railroad ballast. Most of the construction activity would occur in the
immediate vicinity of Malmstrom AFB and aggregate would probably come from
producers in the Great Falls supply area. Program aggregate demand would occur
from 1990 through 1994 with a peak-year demand of about 94,000 tons in 1993. Railroad
ballast would account for a portion of the 251,000 tons of aggregate required by the
program. Current annual production of railroad ballast in Montana is about 43,000 T/yr
with the total program requirements estimated to be about 49,000 tons (assuming about
4,100 tons per mile of rail line). The amount of unused railroad ballast production
capacity in the ROI or adjacent areas is unknown; however, the capacity is expected to
be sufficiently large to accommodate the Peacekeeper in Rail Garrison program.

In 1991, the cumulative aggregate demand resulting from the Small ICBM and
Peacekeeper in Rail Garrison programs would slightly exceed the production capacity of
producers in the Great Falls supply region. This condition would occur only in 1991 and
would not change the LOI or significance ratings.

Onbase coal consumption would likely increase if the Peacekeeper in Rail Garrison
program is deployed at Malmstrom AFB, but this additional demand plus baseline demand
is expected to be much less than 1 percent of the regional coal production.

4.10.4.3 Soil Erosion

Cumulative impacts from the potential deployment of the Small ICBM and Peacekeeper
in Rail Garrison programs are not expected to change the LOI for soil resources.
Construction associated with the new facilities and the rail spur to the main line would
result in some short-duration increases in soil erosion at individual sites. Long-duration
impacts offbase are not expeeted to be different from those of the Proposed Action.

4.10.5 Impacts of the No Action Alternative

For geologic hazards, mass movement conditions would continue at a rate similar to that
determined for the recent geologic past, which is low for the region. Land development
and road maintenance and construction would proceed at a pace similar to historical
trends. Overall, these developments would result in a minor initiation or acceleration of
mass movements in the ROL. For aggregate resources, normal regional expansion would
create a steady, low demand in the region, with peak requirements needed to respond to
future large construction programs that may occur in the area. Energy resource uses are
expected to be low but would fluctuate with state or national trends since local supply
and demand is only a small fraction compared to these regions. Soil erosion would occur
within the region at a rate similar to the existing baseline rate in response to land
development, agricultural practices, and road construction.

4.10.6 Potential Mitigation Measures

Potential mitigations are measures that could be undertaken to reduce or eliminate
program impacts. All, some, or none of the measures identified for the geology and soils
resource may be implemented. For each measure, the agencies that may be involved in
implementation are identified. The Air Force would encourage implementation of these
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measures through environmental awareness and other programs. Potential mitigation
measures for the geology and soils resource include the following:

"Apply straw mulch (or materials providing equivalent protection) as a
temporary soil erosion protection measure at rates greater than the
2,000 pounds per acre (lb/ac) assumed in the impact analysis. The application
of straw mulch at a rate of 4,000 lb/ac of disturbed ground would reduce the
amount of topsoil lost by 60 to 70 percent over that expected from
implementation of the assumed mitigations. This relatively inexpensive
mitigation measure would reduce many of the high impacts expected at
disturbed areas to moderate. The mulch may have to be stabilized (e.g., tied
down with netting) to prevent blowing (U.S. Air Force, U.S. Army Corps of
Engineers, and Montana Department of Highways).

"* Develop stormwater runoff measures to control the rate of runoff by the
mechanical shortening of ground slopes or slope reduction. Mechanical
shortening is possible through the use of runoff retardation features such as
bales of straw anchored across the direction of surface water transport or
routing the runoff across adjacent, gently sloping grassed areas, or the
construction of terraces, berms, or small check dams to deflect and slow the
runoff. These measures are less effective and more expensive than the
application of straw mulch but could reduce impacts with extensive
implementation. Reductions in the amount of ground slope often require an
increase in the amount of disturbed area. Consequently, the benefits of slope
reduction are often partially offset by the increased lengths of disturbed
ground over which precipitation runoff would flow (U.S. Air Force, U.S. Army
Corps of Engineers, and Montana Department of Highways).

"* Apply sediment retention measures until post-construction revegetation
measures have taken effect. The effectiveness of sediment traps in reducing
impacts from increased erosion varies with the intensity and frequency of
precipitation, topography, soil type, and extent of disturbance. Sediment
traps are effective in reducing the long-duration sediment load (U.S. Air
Force, U.S. Army Corps of Engineers, and Montana Department of Highways).

4.10.7 Irreversible and Irretrievable Resource Commitments

Aggregate is a nonrenewable resource in the region and, therefore, its use for this
program would result in an irreversible and irretrievable commitment of about 3 million
tons of the resource.

4.10.8 Relationship Retween the Local Short-Term Use of Man's Environment and
the Maintenance and Enhancement of Long-Term Productivity

Short- and long-duration impacts may occur on the geology and soils resource. Short-
duration aggregate demands would be related to construction of facilities and upgrading
of roads and bridges. This short-duration demand may affect the local availability of
aggregate but not materially affect regional supplies during the operations phase.
Minimal short- and long-duration impacts are expected on geologic hazards and other
geologic resources. Short-duration impacts on soils as a result of erosion are predicted
except for the HML vehicle operations training area adjacent to Malmstrom AFB, where
impacts should be considered of long duration.
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4.11 Air Quality

Construction and deployment of the Small Intercontinental Ballistic Missile (ICBM)
system at Malmstrom Air Force Base (AFB) would effect local air quality. The impact
analysis considers carbon monoxide (CO) and fugitive dust, the primary pollutants. These
parameters are used as indicators of program impacts on air quality. Calculations were
also performed for emissions of nitrogen oxides (NOx), sulfur oxides (SO X), and fugitive
dust for the regional visibility analysis. Volatile organic compound emissions (precursors
for the formation of ozone) during the construction and operations phases are expected
to be minor and were not considered in this analysis.

4.11.1 Impact Analysis Methodology

The impact analysis methodology involved three separate procedures: evaluation of
program impacts, determination of levels of impact (LOI), and determination of the
significance of impacts. The methodology also included consideration of a number of
assumptions and assumed mitigations. Impacts were evaluated at the local level in Great
Falls and at the regional level for the deployment area. A collective assessment of
impacts was also made.

4.11.1.1 Evaluation of Program Impacts

Air quality impacts can be segregated into traffic-related impacts during the operations
phase, and temporary construction-related impacts at Malmstrom AFB and in the
deployment area. The primary pollutant associated with transportation sources is CO,
and is a problem unique to urban areas. The primary pollutant resulting from
construction activities is fugitive dust. Appropriate computer models, incorporating
ambient data and program assumptions, were used to estimate future conditions resulting
from the program. Appropriate screening methodologies were used to estimate the
effects on visibility in all areas.

In addition, onbase and offbase housing options were considered. Onbase housing
construction activity, along with construction activity at Malmstrom AFB, was
analyzed. For the offbase housing option, construction would occur at widely scattered
locations in and around the greater metropolitan area. As a result, overall Great Falls
air quality would not be affected by this small-scale, dispersed activity.

The Hard Mobile Launcher (HML) vehicle operations training area would be located on
the southeastern side of Malmstrom AFB. It would consist of training roads, HML
maneuver areas, classrooms, and enclosures for the training vehicles. A training activity
scenario was developed tj calculate fugitive dust emissions and for model input.

To determine vehicular CO concentrations on selected roadway segments in Great Falls,
the U.S. Environmental Protection Agency (EPA) mobile source emissions program
model, MOBILE 3, was used in conjunction with the CALINE 3 dispersion model (Federal
Highway Administration 1979). MOBILE 3 was used to determine specific vehicular
mixes (i.e., percentages of light-duty gas/diesel cars and trucks, medium-duty gas/diesel
trucks, and heavy-duty gas/diesel trucks), percentage of hot or cold start operations,
inspection/maintenance criteria, and ambient temperature. MOBILE 3 is an accepted
EPA procedure for determining composite vehicular emission source strengths for CO.

The computerized CALINE 3 model was used for the estimation of CO concentrations
from line (e.g., roadway) sources. The model incorporates vehicular emissions factors
from MOBILE 3, vehicular volumes, meteorological parameters (e.g., wind speed and
direction and atmospheric stability class), and roadway configuration (based on a
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Cartesian coordinate system) to estimate 1-hour and 8-hour CO concentrations for
selected roadway segments. Taking the most conservative approach, worst-case
meteorological parameters were used in the analysis. These include the wind direction
yielding the highest CO concentration at a receptor; 1 meter per second (m/sec)
and 2 m/sec wind speeds for the 1-hour and 8-hour analyses, respectively; and
atmospheric stability Class 5 (slightly stable) and Class 4 (neutral) for the 1-hour and
8-hour analyses, respectively.

Short-duration air pollution emissions would consist primarily of fugitive dust from areas
cleared for construction and from construction-related motor vehicles, which include
heavy-duty construction equipment. Construction activity (e.g., land clearing, blasting,
ground excavation, and cut-and-fill operations) and vehicle movements are the most
significant sources of fugitive dust, defined as particulate matter that becomes airborne
because of natural causes and/or human activities.

Fugitive dust emissions change as the source activity varies. One important factor
contributing to uncertain fugitive dust emissions estimates is the uncertainty in the
parameters that scale the emissions rates to a specific site; namely, the silt and moisture
content of the material and the extent of the source. In spite of these uncertainties,
estimates were made for fugitive emissions resulting from construction activity.
Fugitive dust emissions resulting from construction activity are proportional to the area
of land being worked and the level of construction activity. Based on the EPA
methodology, emissions factors were developed for construction activities. The
construction area includes approximately 60 acres at Malmstrom AFB (for the peak-
construction year, 1991), approximately 3 acres at each launch facility, possible
rebuilding of as many as 124 bridges disturbing a total of 217 acres, and 20-foot potential
disturbance corridors along transporter/erector (T/E) routes that may require upgrading
in the deployment area. Because the disturbance from launch facility modifications and
road and bridge improvements would occur over a 6-year period and for a nine-county
region, all countywide fugitive emissions were calculated.

Fugitive dust concentrations were analyzed in detail for construction activities at
Malmstrom AFB. The ambient air quality impacts for fugitive dust were estimated with
the EPA Industrial Source Complex (ISC) model (U.S. Environmental Protection
Agency 1979b) using the emissions data calculated for various activities. Fugitive dust
generated by the improvement of roads and bridges in the deployment area and
construction at launch facilities and other combustion-related criteria pollutants were
not modeled. Instead, the total fugitive dust and other criteria pollutants generated in
each county from various construction activities were compared with the known total
county emissions.

Heavy diesel-powered construction equipment, trucks, and other motor vehicles used for
construction activities at Malmstrom AFB emit pollutants such as sulfur dioxide (SO 2 ),
particulates, NOx, CO, hydrocarbons (HC), and other by-products through combustion of
fuel. Total emissions of these pollutants from construction equipment and other motor
vehicles depend not only on the level of construction activity, but also on the
environmental control and management plan of the sites involved. Emissions resulting
from heavy diesel equipment were estimated using EPA Document AP-42 and the
numbers and types of construction equipment assumed to be onsite. The heavy truck
emissions were estimated using the emission factors provided by the EPA (1985a). The
SO 2, CO, and nitrogen dioxide (NO 2 ) emissions have been modeled for the combustion
products from the construction activity at Malmstrom AFB.
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Congress added the 1977 Amendments to the Clean Air Act to address the problem of
deteriorating visibility in the mandatory Prevention of Significant Deterioration (PSD)
Class I areas (where visibility is an important value). Mandatory Class I areas include
national parks, wilderness areas, and international parks. Impairment to visibility is
defined as that which interferes with the management, protection, preservation, or
enjoyment of the visitor's visual experience of the mandatory Class I area, which may be
traceable to a specific source. It is EPA policy to consider impacts on Class I areas that
result from sources approximately 60 miles from the area. The nearest Class I area to
Malmstrom AFB is Gates of the Mountains Wilderness, about 48 miles away. Visibility is
a function of fugitive dust levels as well as other parameters (NO 2 and SO 2). The EPA
visibility workbook (1980b) was used to determine potential visibility impairment on the
Gates of the Mountains Wilderness from proposed program activities during the
construction phase. Visibility analysis for deployment area construction activities was
not addressed for the nearby PSD Class I areas because of the scattered nature of
construction activity.

4.11.1.2 Determination of Levels of Impact

The magnitude of program effects on air quality was classified as having negligible, low,
moderate, or high LOIs depending on the general health effects of pollutants generated
by program facilities and activities. These were determined by known or projected
ground-level concentrations and their relationship to applicable ambient air quality
standards. In addition, EPA minimum threshold increments from new or modified major
sources in nonattainment areas were used to better define the LOI definitions. The
analysis includes a breakdown of LOIs by both areal extent and duration, as appropriate.
Separate LOI criteria have been developed for CO, fugitive dust, and visibility.

The LOT definitions for CO are the following:

"* Negligible Impact -- Predicted incremental CO concentrations would not
equal or excied EPA minimum threshold levels (500 micrograms per cubic
meter [jig/in ] or 0.45 parts per million [ppm] over an 8-hr period or
2,000 ig/m or 1.8 ppm over a 1-hr period). These increments plus
background concentrations would be minimal when compared to the national
or state air quality standards. No general health effects would occur.

"* Low Impact -- Predicted incremental CO concentrations would equal or
exceed EPA minimum threshold levils, but the concentrations plus back-
ground woul I not exceed 5000 jig/m or 4.5 ppm over an 8-hour period or
20,000 hg/m or 17.5 ppm over a 1-hour period, which is 50 percent of the
National Ambient Air Quality Standards (NAAQS). No general health effects
would occur, but pollutant concentrations would show some increase.

"* Moderate Impact -- Predicted incremental CO concentrations plus back-
ground would equal or exceed the 50-percent level of the NAAS, but the
total concentrations would not e ceed the NAAQS (10,000 jig/m or 9 ppm
over an 8-hr period or 40,000 hg/m or 35 ppm over a 1-hr period). No general
health effects would occur, but pollutant concentrations would rise
measurably.

"* High Impact -- Predicted incremental CO concentrations would exceed the
NAAQS (10,000 ;g/m or 9 ppm over an 8-hr period or 40,000 ;ig/m 3 or
35 ppm over a 1-hr period) when combined with background concentrations.
General health effects would include decreased exercise capacity in angina
patients.
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The LOI definitions for fugitive dust are the following:

"* Negligible Impact -- Predicted incr5mental concentrations of fugitive dust
would not equal or exceed 1 lig/mr averaged annually or 5 ug/m over a
24-hour period. These concentrations plus background would be minimal
compared to the standards. No general health effects would occur.

"* Low Impact ---3Predicted incremental concentrations of fugitive dust would
exceed 1 g/rm averaged annually or 5 ijg/mi over a 24-hour period, but the
incremerlt plus background concentratiorTs of fugitive dust would not exceed
35 jg/mr averaged annually or 100 wg/m over a 24-hour period. No general
health effects would occur, but pollutant concentrations would show some
increase.

"* Moderate Impact -- Pridicted incremental concentrationj of fugitive dust
would exceed 35 jig/m averaged annually or 100 pg/m over a 24-hour
period. The increment plus background concentrations of fug3itive dust would
not exceed the ambient air quality standards of 50 pg/m of particulate
matter (PM 1 0 ) (only those particulate sizes with arnaerometric diameter of
10 microns or less) averaged annually or 150 jg/mr (PM 1 0 ) over a 24-hour
period. No general health effects would occur, but pollutant concentrations
would rise measurably.

"* High Impact -- Predicted incremental conc ntrations of fugitive dust woulS
exceed the PM 1 0 primary NAAQS (50 uig/r averaged annually or 150 jig/mr

over a 24-hr period) when combined with background concentrations of
PM 1 0 . General health effects would occur. Susceptible people would
experience mild aggravation to the upper respiratory system.

The air quality effects on visibility were determined for Class I (regional-scale) areas.
The level of visibility impairment as applicable to the program area was classified as
described in the following. These classifications were based on existing visual ranges
near Class I areas. The EPA has not promulgated standard visual ranges as criteria for
accepted clear-zone distances within Class I areas; however, visual range is generally
reported with respect to a distinct set of visibility markers (e.g. mountains, buildings, or
towers) as used and recorded at various airport weather stations. This historical
information was used to develop the LOI for visibility at the Gates of the Mountain
Wilderness.

The LOI definitions for visibility are the following:

"* Negligible Impact -- Predicted levels of visual range would not be less than

the existing program area median yearly visual range of 64 miles.

"* Low Impact -- Predicted levels of median yearly visual range would be
reduced to between 50 to 63 miles.

Moderate Impact -- Predicted levels of median yearly visual range would be
reduced to between 30 to 49 miles.

High Impact -- Predicted levels of median yearly visual range would be

reduced to less than 30 miles.
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4.11.1.3 Determination of Significance

The significance of air quality resource impacts was evaluated in accordance with
Council on Environmental Quality (CEQ) regulations. Significance was assessed through
evaluation of the context and intensity of impacts. Context includes consideration of the
settings (site, local, or regional) and duration of the impacts. The CEQ regulations
provide ten items that should be considered in evaluating intensity. Of these ten items,
the following are applicable to the air quality resource:

"* Impacts that may be both beneficial and adverse. A significant effect may
exist even if the Federal agency believes that on balance the effect will be
beneficial.

"* The degree to which the proposed action affects public health or safety.

"* Unique characteristics of the geographic area, such as proximity to historic
or cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas.

"* The degree to which the effects on the quality of the human environment are
likely to be highly controversial.

"* The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks.

In addition to these considerations, which are specifically identified in the CEQ regula-
tions, the following additional consideration is judged appropriate for the air quality
analysis:

"* Whether the program causes an increase in predicted concentrations of an
individual pollutant when combined with background concentration levels,
such that the applicable ambient air quality standard is equaled or exceeded;
and

"* Whether the program is expected to cause reductions in the median yearly

visibility range to below 30 miles.

4.11.1.4 Assumptions and Assumed Mitigations

Assumptions. The following assumptions were considered in developing the pollutant
emissions for Malmstrom AFB, in the deployment area, and at the HML vehicle
operations training area as an input to the various models used:

"* Construction will temporarily disturb about 3 acres of land at each launch
facility for the Proposed Action and Alternatives 1 and 2, and disturb about
2 acres each for Alternative 3;

"* Road and bridge construction will consist of potential widening of deployment
area roads and possible rebuilding of as many as 124 bridges;

"* Construction will temporarily disturb about 60 acres of land onbase for the
peak construction year (1991);

" HML travel on dirt roads will be 100 miles each day;
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"* HML travel on gravel roads will be 100 miles each day;

"* Approximately 100 acres of the HML vehicle operations training area will be
permanently disturbed and will be subject to wind erosion; and

"* HML vehicle operations training activity will occur approximately 240 days
per year.

Assumed Mitigations. The following assumed mitigation was used in the assessment for
fugitive dust impacts:

Fugitive dust will be controlled by regular watering of construction areas,
achieving a 50-percent reduction in emissions. This measure will be included
in the construction contract specifications to minimize construction-phase
emissions.

4.11.2 Impacts of the Proposed Action

Short-duration air quality impacts from the Proposed Action would be low and not
significant regardless of the housing option selected (Figure 4.11.2-1); long-duration
impacts would be negligible. Construction at Malmstrom AFB and at the launch
facilities would produce two types of air contaminants: fugitive dust generated by soil
movement, and exhaust emissions resulting from vehicles and construction equipment.
The short-duration equipment emissions and dust produced during construction activities,
including excavation and grading, could be troublesome to some workers and could affect
adjacent areas, but would not produce any significant impacts. In addition, the potential
long-duration air quality impacts associated with increases in traffic in Great Falls and
the deployment area during the operations phase would be negligible. No degradation of
regional visibility resulting from fugitive dust emissions was predicted.

Fugitive Dust Emission Impacts at Malmstrom Air Force Base. The EPA fugitive dust
standards established in 1971 are measured as "total suspended particulate matter" or
"TSP" and include particle sizes with an aerometric diameter smaller than 45 microns.
The particulate matter air quality standards, which went into effect on July 31, 1987,
include only those particle sizes with an aerometric diameter of 10 microns or less
(PM 1 0 ). The PM 1 0 standard is representative of the fugitive dust particle sizes most
important in the assessment of air quality as it relates to human health. The PM1 0
standards have been incorporated into the assessment of fugitive dust emission impacts
at Malmstrom AFB.

The EPA guidelines (AP-42 Emissions) (1985a) for the calculation of fugitive dust emis-
sions represent the entire range of particulate diameters emitted and do not determine
the fraction of emissions in the 10-micron range or smaller that would result from
construction activity. Therefore, all of the fugitive dust emissions at Malmstrom AFB
were conservatively assumed to be within the 10-micron particle size and referenced
against the PM 1 0 standard for impact analysis. It is expected that actual PM 1 0
emissions would be smaller than the emissions calculated under the EPA guidelines for
"total suspended particulate matter."

Fugitive dust generated at Malmstrom AFB for the peak construction year (1991) would
have low and not significant impacts on Great Falls air quality (i.e., EPA minimum
threshold levels for fugitive dust in nonattainment areas would be exceeded, but no
violation of NAAQS would occur.) Table 4.11.2-1 shows the estimated maximum emis-
sions at selected receptors as determined by the ISC model. The results indicate that
maximum impacts would be confined to within 2 kilometers (kin) of the construction

4-307



LEVEL OF IMPACT SIGNIFICANCE

Not
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Low 0
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ELEMENT/AFFECTED INTEREST < < < <

AIR QUALITY 0 0 0 0

FUGITIVE DUST 0 0 0 0

MALMSTROM AFB 0 0 0 0

DEPLOYMENT AREA

GREAT FALLS AREA 0 0 0 0

CARBON MONOXIDE

MALMSTROM AFB

DEPLOYMENT AREA

GREAT FALLS AREA

VISIBILITY

GATES OF THE MOUNTAINS
WILDERNESS AREA

FIGURE 4.11.2-1 IMPACTS ON AIR QUALITY ASSOCIATED WITH THE PROPOSED

SMALL ICBM PROGRAM IN MONTANA
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Table 4.11.2-1

Construction-Related Fugitive
Dust Impacts at Selected Receptors

in Great Falls, Montana

Distance Estimated Background1 Estimated Impacts
From Base Averaging Impacts Concentration Including Background

Location (meters) Period (.g/m 3 ) G(g/mr3 ) (ig/m 3)

Great Falls

Downtown 4,900 24-hour 3.91 73 76.91
Annual 0.04 31 31.04

Loy Elementary 70 24-hour 6.63 73 79.63
School Annual 0.31 31 31.31

Chief Joseph 800 24-hour 8.68 73 81.68
Elementary School Annual 0.20 31 31.20

Residential 1,070 24-hour 7.72 73 80.72
Area A Annual 0.15 31 31.15

Note: IBackground concentrations were obtained in consultation with the Montana Air
Quality Bureau.

areas. A program-related increase of 8.68 vg would occur in the area of Chief Joseph
Elementary School located 0 8 km west of Malmstrom AFB, increasing the background
concentration to 81.68 kig/m The predicted fugitive dust emissions anq background
concentration would not equal or exceed the 24-hour NAAQS of 150 wg/m (PM 1 0 ).*
addition, at this site, the annual background concentration would inc5ease to 31.20 Pg/m 3 ,
which would not equal or exceed the PM1 0 standard of 50 ig/m . Construction and
operations activities of the Small ICBM woul~d result in some degradation of air quality,
especially during the construction phase. These short-duration impacts would not of
themselves violate any air quality standards.

The HML vehicle onerations training area fugitive dust emissions for the 24-hour average
would be 33.8 jig/m and would occur approximately 7,000 feet southeast of the proposed
KC-135R operations area. Fugitive dust emission concentratiogs in the vicinity of the
proposed KC-135R operations area •ould be less than 12 ug/m . Program-related dust
emissions would range from 4 jig/m to 20 jig/m along the Malmstrom AFB runway.
Fugitive dust emissions generated by the HML vehicle operations training area are shown
in Figure 4.11.2-2. The predicted dust emissirns and the background would not equal or
exceed the 24-hour PM 1 0 NAAQS of 150 vig/m

No degradation of regional visibility resulting from fugitive dust emissions was predicted
at the nearest PSD Class I area (Gates of the Mountains Wilderness), which is located
48 miles from Malmstrom AFB. The short- and long-duration impacts would be negligible.
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The SO 2 , CO, and NO 2 emissions have been modeled fo- combustion products from
construction activity at Malmstrom AFB. Because of the very low values, they were not
presented.

Co: struction-Related Emissions in the Deployment Area. Constructio,, activities in the
nine-county deployment area include building 100 HML enclosures, potential upgrading of
T/E routes and launch facility access roads, and possible rebuilding of as many as
124 bridge structures. Table 4.11.2-2 presents fugitive dust emissions from these
activities.

Table 4.11.2-2 also shows the peak-year (1991) comparison of construction-related
combustion emissions with regional air quality emissions inventory extracted from the
EPA Nationol Emissions Data Systems for CO, HC, NOx, SOX, and fugitive dust emissions
for each county within the deployment area. These estimates werp based on a mix of
construction equipment relating to road and bridge construction and launch facility
construction. As shown in Table 4.11.2-2, the greatest increase predicted for any
parameter for any county is less than 4 percent, with approximately 82 percent of the
parameters showing increases of less than 1 percent.

Fugitive dust generated by road and bridge improvements in the deployment area and
launch facility construction would occur over a 6-year period and would be scattered in a
nine-county region. Once construction is completed at a particular launch facility,
bridge, or road segment, the fugitive dust emissions would cease. The fugitive dust
particulates resulting from construction activities would increase less than 1 percent ir,
all counties. The analysis indicated that short-duration impacts from construction within
the deployment area would be negligiblW.

Fugitive dust emissions from vehicular activity during the operations phase in the
deployment area were assessed for the 200 launch facilities. Dust emissions were
calculated for vehicle travel on concrete, asphalt, gravel, and dirt roads in support of the
operations phase. The total fugitive dust emissions increase was considered not
significant when compared to the regional fugitive dust emissions. In addition, during the
operations phase, variation in traffic loads and the resultant dust from vehicles on T/E
routes that serve multiple launch facilities was assessed for two road segments: (1) a
1.2-mile section of paved road between the southern gate at Malmstrom AFB and U.S.
87/89, and (2) an 8.2-mile section oi unpaved road along Montana State Highway 534,
which serves four launch facilities. Table 4.11.2-3 provides the increase in fugitive dust
emissions generated along these two sections of T/E routes serving multiple launch
facilities from the program. Fugitive dust emissions were calculated for the year 2000
with and without the program using annual traffic on these T/E route segments during
the operations phase. An increase of 4 to 6 percent in fugitive dust emissions resulting
from the program would not be significant.

Vehicu.ar Emissions in Great Falls. The results of the CO assessment for 1985 (base
year), 1990 (construction phase), and the year 2000 (operations phase) with the offbase
housing option are shown in Table 4.11.2-4. During the construction phase (1990), the
predicted CO concentrations would result in negligible impacts on Great Falls traffic
corridors. The largest increase in CO was predicted to be 0.2 ppm and 0.1 p. .. "or the
1-hour and 8-hour periods, respectively, as compared to future baseline.

The Proposed Action, with the offbase ,lousing option, was modeled for CO during the
operations phase (year 2000). This option was selec-.2d because it has the greatest
predicted increase in traffic along Great Falls traffic corric rs. For this alternative, the
largest increase in CO was predicted to be 0.6 ppm and 0.1 ppm for 1-hour and 8-hour
periods, respectively; occurring in the year 2000. These levels would result in

4-311



Table 4.11.2-2

Air Pollutant Emissions Impacts From Deployment Area
Peak-Year Construction Activities

Proposed Action - 100 Launch Facilities
(1991)

Pollutant in Tons/Year
TSP

County CO HC NOx SOx TSP (fugitive)

Cascade: Regional 43.981 8,017 5,353 1,838 3,086 28,901
Program 5.17 1.28 12.93 1.11 0.86 37.342
% Increase 0.01 0.02 0.24 0.06 0.03 0.13

Chouteau: Regional 7,700 1,289 673 74.0 202 29,272
Program 2.04 0.44 5.10 0.44 0.34 4.672
% Increase 0.03 0.03 0.76 0.59 0.17 0.02

Fergus: Regional 16,101 2,240 1,298 131 509 20,5652
Program 12.19 3.02 30.49 2.63 2.02 76.63
% Increase 0.08 0.13 2.35 2.01 0.40 0.37

Judith Regional 4,429 653 393 39.0 91.0 10,297
Basin: Program 1.85 0.46 4.63 0.40 0.16 26.152

% Increase 0.04 0.07 1.18 1.03 0.18 0.25

Lewis & Regional 124,750 12,340 4,552 26,638 2,286 23,526
Clark: Program 2.57 0.64 6.42 0.55 0.43 7.292

% Increase -0- 0.01 0.14 -0- 0.02 0.03

Pondera: Regional 4,653 1,177 579 61.0 385 9,957
Program 2.19 0.54 5.48 0.47 0.36 19.642

% Increase 0.05 0.05 0.95 0.77 0.09 0.20

Teton: Regional 4,969 775 660 63.0 183 13,103
Program 9.78 2.42 24.45 2.11 1.62 27.182

% Increase 0.20 0.31 3.70 3.35 0.89 0.21

Toole: Regional 3,359 685 510 43.8 217 12,215
Program 0.45 0.11 1.13 0.10 0.08 4.322

% Increase 0.01 0.02 0.22 0.23 0.04 0.04

Wheatland: Regional 3.459 515 209 17.0 57.0 5,399
Program 1.55 0.38 3.87 0.33 0.26 18.282
% Increase 0.04 0.07 1.85 1.94 0.46 0.34

Notes: 1Does not include construction activities at Malmstrom AFB.
2 TSP (fugitive dust) emissions from the program represented for the total

construction activity phase (6 years).
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Table 4.11.2-3

Fugitive Dust Emissions Generated on Transporter/Erector Routes
Serving Multiple Launch Facilities

Annual Vehicle Annual
Miles Traveled Emission Percentage

Year 2000 (tons/year) Increase
Without With Without With Due to

Road Segment Surface Program Program Program Program Program

Malmstrom AFB Paved 2,148,390 2,227,668 37.6 38.98 4
South Gate to
U.S. 87/89

Montana State Unpaved 463,915 493,845 25.9 27.6 6
Highway 534

long-duration, negligible impacts. Since the traffic projected for the Proposed Action,
with the onbase housing option, is lower than the offbase housing option, long-duration
impacts would be negligible.

4.11.3 Impacts of Alternatives

Impacts were assessed for CO resulting from vehicular traffic and construction-related
fugitive dust emissions onbase and in the deployment area. Short-duration fugitive dust
impacts would be low and not significant for all alternatives as a result of onbase
construction activity. Short-duration impacts resulting from construction of the launch
facilities would be negligible for all alternatives. Long-duration air quality impacts
would be negligible for all alternatives.

There would be very little difference in air quality among the alternatives during onbase
construction of the various facilities. The only differences would result from the amount
of land disturbed onbase by new housing. Compared to the Proposed Action, Alternative 1
would disturb 7 acres less during the peak-construction year, and Alternative 2 would
disturb 3 acres more. Alternative 3 impacts for new housing would be the same as the
Proposed Action because the sanme number of acres would be disturbed. The short-
duration impacts of fugitive dust generated by these disturbances would be low and not
significant.

During construction activities at the launch facilities, Alternatives 1, 2, and 3 would
generate fugitive dust emissions because of the disturbance of a total of 300, 375, and
400 acres, respectively, in nine counties. The fugitive dust emissions generated are not
substantially different from those of the Proposed Action. Fugitive dust impacts during
construction would be negligible and would not substantially contribute to the future
baseline county emissions.
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Alternatives 1, 2, and 3 include provisions for onbase military family housing. However,
during the operations phase, there would be some small amount of program-induced,
peak-hour commuting traffic. The long-duration CO impacts generated by this traffic
would be negligible.

4.11.4 Cumulative Impacts

The overall short-duration impacts from the combined Small ICBM and Peacekeeper in
Rail Garrison programs would be low and not significant; long-duration impacts would be
negligible.

Concurrent deployment of the Small ICBM and Peacekeeper in Rail Garrison programs at
Malmstrom AFB would result in additional onbase construction activities, creating addi-
tional air pollutant emissions. Peacekeeper in Rail Garrison construction would involve
about 5 acres of technical and garrison facilities within a 125-acre technical support area
and about 11 acres for personnel support facilities, including housing. This construction
would generate about 70 tons of fugitive dust over a 3-year construction phase.

The combined fugitive dust emissions for the Small ICBM and Peacekeeper in Rail
Garrison programs at Malmstrom AFB would be low and not significant and would not
cause the violation of ambient air quality standards. Other combustion-related emissions
generated by the two programs would be minimal and not significant.

No cumulative impacts at launch facilities would occur.

4.11.5 Impacts of the No Action Alternative

With the No Action Alternative, the Air Force would continue to maintain existing
Minuteman ICBMs. The scope of such activities would not affect the rural deployment
area or the urban center around Great Falls; therefore, no adverse impacts would occur
on either of these areas.

The long-duration vehicular traffic CO concentrations, including existing programs, the
KC-135R air refueling mission, and normal population growth in the City of Great Falls
for the years 1990 and 2000, are shown in Section 4.11.2, Table 4.11.2-3. The results
indicate CO concentrations for worst-case climatic conditions for 1-hour and 8-hour
averaging are lower than the baseline (1985) conditions.

Continued construction at the base would generate fugitive dust and combustion-related
pollutants that would be minimal and would not cause any violations of air quality
standards.

No other programs are presently planned that would cause any air quality violations at
the launch facilities. Roads and bridges .hroughout the State of Montana would be
repaired through regular maintenance as needed, and should not be a problem for the
excellent air quality in the region.

4.11.6 Potential Mitigation Measures

Potential mitigations are measures that could be undertaken to reduce or eliminate
program impacts. All, some, or none of the measures identified for air quality may be
implemented. For each measure, the agencies t at may be involved in implementation
are identified. The Air Force would encourage implementation of these measures
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through environmental awareness and other programs. Potential mitigation measures for
air quality include the following:

Transport workers to and from construction sites to a central parking
facility. Pooling the transportation of workers to remote sites from central
parking localities would lower dust and CO levels because fewer vehicles
would be involved. This measure would be effective if it provides sufficient
incentive to workers so that they participate in carpooling (i.e., they
experience monetary savings, less wear on personal vehicles, and little
personal inconvenience). This measure would not be effective if workers
refuse to carpool (U.S. Air Force and its contractors).

Encourage car and van pooling for Air Force employees during the operations
phase. Pooling the transportation of employees at the maximum level to
maintain system effectiveness will help reduce vehicle emissions and related
impacts. This measure would have low to moderate success in lowering air
pollutants (U.S. Air Force).

* Provide flextime for Air Force employees during the operations phase. This
measure would reduce air pollution by lowering peak emissions from
vehicles. Its effectiveness would be low to moderate (U.S. Air Force).

Maintain construction vehicle engines requiring air pollution equipment.
Properly tuned equipment would emit fewer harmful pollutants. This measure
can be very effective in minimizing local air degradation (U.S. Air Force and
its contractors).

0 Place speed restrictions for vehicles on unpaved roads. Dust levels generated
by moving vehicles on unpaved roads drop off substantially at low speeds.
Imposing appropriate speed limits on these roads can effectively reduce
fugitive dust (U.S. Air Force).

4.11.7 Irreversible and Irretrievable Resource Commitments

Implementation of the proposed program would result in no irreversible or irretrievable
resource commitments with respect to air quality.

4.11.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

The proposed program and alternatives would not deteriorate existing air quality in the
operations phase, but would cause short-duration, temporary, local-level impacts during
the construction phase.
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4.12 Noise

Construction and deployment of the Small Intercontinental Ballistic Missile (ICBM)
system at Malmstrom Air Force Base (AFB) would generate additional noise in the local
environment. The analysis of impacts considers noise levels generated by construction
vehicles and equipment and operations-related vehicles.

Noise in the general environment can be characterized by average noise level measures
such as Leq, the energy equivalent continuous noise level. The Leq can be averaged over
a 24-hour period or, for specific applications such as schools, can be averaged over a
portion of the day. The daytime noise level, Ld, refers to noise occurring between
7 A.M. and 7 P.M. The day/night equivalent noise level, Ld , incorporates a 10-decibel
(dB) penalty for nighttime noise between 10 P.M. and 7 A.M. to reflect the added
likelihood of annoyance during this nighttime period. For reference purposes, the
guideline provided by the U.S. Environmental Protection Agency (EPA), identified as
55 decibels weighted on the A-scale (dBA) Ldn, was used.

4.12.1 Impact Analysis Methodology

Background noise monitoring was conducted at ten sites in and around Malmstrom AFB to
obtain a representative measure of the existing sound levels. The impact analysis
methodology for noise involved three separate procedures: evaluation of program
impacts, determination of levels of impact (LO), and determination of the significance
of impacts. The methodology also included consideration of a number of assumptions and
assumed mitigations. Noise impacts were evaluated by comparing program noise with
background noise levels for construction-related activities at Malmstrom AFB and at
launch facilities, and for operations-related traffic noise levels in the Great Falls area.

4.12.1.1 Evaluation of Program Impacts

The noise impacts of the Proposed Action would be caused by construction activities and
additional traffic generated during the operations phase. Transportation studies have
provided estimates of the existing and program-related traffic volumes on several traffic
corridors within the City of Great Falls. At most locations, estimates of program-
related traffic were well below 10 percent of the existing average daily traffic (ADT)
volume in Great Falls traffic corridors. Traffic corridors where the ADT volume would
increase by 10 percent or close to 10 percent as a result of the program were analyzed
for noise impacts. For the construction-noise evaluation, a general approach was used
from the EPA published noise guidelines for construction equipment and for typical
construction sites.

The Federal Highway Administration (FHWA) STAMINA 2.0 computerized noise model
was used to predict noise levels resulting from motor vehicle operation (Federal Highway
Administration 1982) for the years 1985, 1990, and 2000. This Tlodel predicts noise levels
from light-duty vehicles (automobiles and light trucks), medium-duty vehicles (2-axle,
6-tire trucks), and heavy-duty vehicles (trucks with more than 2 axles). STAMINA 2.0
incorporates data on vehicle volumes, vehicle speeds, and the physical characteristics of
the roadway and surrounding environment into the calculation of noise-level values. The
predicted peak-hour volumes used were taken from results of the transportation
analysis. Additionally, calculations for roadway grade, reflective and absorptive
barriers, ground cover, and adjustments for noise levels as they vary over distances are
also components of this model.
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The FHWA has established a noise-abatement level for highway projects of 65 dBA for
the activity category that includes parks, residences, and schools. The 6 5-Len (1-hr
energy equivalent sound level expressed in dBA) noise value was used to determihe the
location of existing high noise levels relative to traffic and compared with program-
induced traffic noise levels.

Principal construction activities would occur at Malmstrom AFB and at the associated
launch facilities. The specific noise-level changes would depend on the type and number
of equipment used, the construction methods, and the scheduling of work. Based on
typical noise levels from construction equipment (Table 4.12.1-1) and typical ranges of
expected noise levels at construction sites, noise levels resulting from Small ICBM
construction activity were estimated. Noise impacts associated with the construction
activities of the proposed program were evaluated and compared with the guidelines
provided by the EPA (55 Ldn day/night equivalent noise level expressed in dBA) for
residential areas.

Table 4.12.1-1

Typical Noise Range Levels of Principal Construction Equipment

Noise Levels in dBA at 100 Feet (Leq 1-hr)1

Structure Construction Excavation and Earthmoving
Crane 69-81 Backhoe 66-87
Welding generator 65-76 Front Loader 66-78
Concrete mixer 68-72 Dump truck 72-88
Concrete pump 75-78 Jackhammer 76-92
Concrete vibrator 762 Scraper 74-87
Air compressor 68-81
Pneumatic tools 75-92 Clearing
Bulldozer 80 Front Loader 66-78
Cement and dump trucks 77-88 Dump truck 77-88
Front loader 66-78 Jackhammer 76-92
Dump truck 77-88 Crane with headache ball 69-81
Paver 80-82

Landscaping and Cleanup
Grading and Compacting Backhoe 66-87

Grader 74-87 Dump truck 77-88
Roller 67-69 Front loader 66-78

Paver 80-82
Paving

Paver 80-82
Truck 77-88
Tamper 68-71

Notes: ITypical noise levels of principal construction equipment were adjusted from
50 to 100 feet.
Represented by one value only in the EPA document.

Source: Derived from U.S. Environmental Protection Agency 1971a.
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4.12.1.2 Determination of Levels of Impact

Noise effects resulting from program-related increases in vehicular or construction
activity (individually or in combination) were classified as having a negligible, low,
moderate, or high impact depending on the magnitude and/or duration of that effect on
the existing ambient noise environment, relative to the local population and/or land use.
Noise impacts were confined to the local vicinity of the noise sources. Noise sources and
noise sensitive receptors are very site specific; any residential and public areas that may
be affected by noise from program construction or operations were included in the study
area. The LOIs determined for this analysis were based on sensitive noise receptors such
as residential areas, schools, churches, and hospitals.

The LOIs for noise are the following:

"* Negligible Impact -- Predicted noise impacts would not exceed ambient noise
levels by more than 2.9 dBA. The increase is perceived as not noticeable.

"* Low Impact -- Predicted noise impacts would exceed ambient noise levels
by 3 to 4.9 dBA. The increase is perceived as barely noticeable.

"* Moderate Impact -- Predicted noise impacts would exceed ambient noise
levels by 5 to 9.9 dBA. The increase is perceived as clearly noticeable.

"* High Impact -- Predicted noise impacts would exceed ambient noise levels
by 10 dBA or more. The increase is perceived as doubling the noise level.

4.12.1.3 Determination of Significance

The significance of noise impacts was evaluated in accordance with Council on Environ-
mental Quality (CEQ) regulations. Significance was assessed through evaluation of the
context and intensity of impacts. Context includes consideration of the settings (site,
local, or regional) and the duration of the impacts. The CEQ regulations provide ten
items that should be considered in evaluating intensity. Of these ten items, the following
are applicable to the noise resource:

"* The degree to which the proposed action affects public health or safety;

"* Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

The degree to which the effects on the quality of the human environment are
likely to be highly controversial; and

The degree to which the possible effects on the human environment are highly
uncertain or involve unique or unknown risks.

In addition to the considerations specifically identified in the CEQ regulations, an
increase in noise would be considered significant if the following conditions occur for an
extended length of time:

An increase in noise levels related to construction activities of greater than
10 dBA at a sensitive receptor, if the existing background noise levels are
below the guideline provided by the EPA 55 dBA (Ldn), which is generally
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comparable to 57 dBA (Len 1-hr energy equivalent). This 10-dBA increase
would create potential interference and annoyance.

If the traffic-related noise levels exceed the FHWA standard of 65 dBA (Leq)

at any time.

4.12.1.4 Assumptions and Assumed Mitigations

Assumptions. The vehicular noise assessment assumed that roadways operated at a
minimum of 30 miles per hour during the peak-hour period. This speed limit is the lowest
threshold for which STAMINA 2.0 can predict associated noise levels. It represents a
conservative estimate for worst-case noise analysis since lower assumed speeds will
result in correspondingly lower noise-level predictions.

Assumed Mitigations. The following assumed mitigation measures were considered:

"* Construction equipment was assumed to operate with noise-suppression
baffles and mufflers;

"* Standard construction procedures will be used, including adherence to local
noise ordinances that may restrict truck size, routes, and the time of
operation near residential areas; and

"* During Hard Mobile Launcher (HML) maintenance, Occupational Safety and
Health Administration noise standards will be met.

4.12.2 Impacts of the Proposed Action

Overall short- and long-duration noise impacts would be negligible as a result of
vehicular noise generated at the launch facilities, at Malmstrom AFB, and Great Falls
traffic corridors. Overall short-duration noise impacts would be negligible as a result of
construction noise generated at either Great Falls or at launch facilities
(Figure 4.12.2-I).

Vehicular Noise. The results of the STAMINA 2.0 noise analysis for 1985 (base
year), 1990 (peak-construction workforce year), and the year 2000 (typical year of full
operations) for the offbase housing option are shown in Table 4.12.2-1. During the
construction phase (1990), the changes in vehicular noise levels would result in a
negligible impact on local receptors. The maximum predicted increase in noise levels
for 1990 was slong 10th Avenue North (between 57th Street and the commercial gate),
with a noise-level increase of 1.1 dBA (as compared to future baseline) during the 1-hour
peak of vehicular traffic along this route. This noise-level increase was measured at
5 feet from the road right-of-way. The residential area is approximately 400 feet from
the roadway; therefore, the predicted increase of 1.1 dBA would not be discernible.

The Proposed Action, with the offbase housing option, was modeled with STAMINA 2.0
for the operations phase (year 2000). This option was selected because it has the
greatest predicted increase in traffic volumes along Great Falls traffic corridors. The
maximum predicted increase in noise levels for the year 2000 was along U.S. 87/89
(between 57th Street and the south gate at Malmstrom AFB), with a noise-level increase
of 1.9 dBA, which is barely noticeable as compared to future baseline. Furthermore,
there are no sensitive receptors at this location. Therefore, the short- and long-duration
program-induced vehicular noise impacts in Great Falls would be negligible for the
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offbase housing option. Since the traffic projected for the Proposed Action with the
onbase housing option is minimal, short- and long-duration impacts would be negligible.

Short- and long-duration noise impacts resulting from the HML vehicle operations
training area would be negligible. Tests conducted during the operation of the HML at
Yuma Proving Ground, Arizona showed noise levels of 80 dBA from 100 feet decreasing
to 52 dBA at a distance of 2,640 feet. The HML vehicle operations training area would
be located near the southeast side of Malmstrom AFB, and there are no sensitive
receptors in the vicinity that would be affected by the training activity. The ambient
noise level of this area is estimated to be 55 dBA. Therefore, the short- and long-
duration impacts of HML vehicle operations training would be negligible. Short- and
long-duration noise impacts on the HML movement along transporter/erector routes
would be negligible.

Vehicular Noise in the Deployment Area. The potential for noise impacts associated with
increased vehicular traffic during the operations phase was assessed for the 200 launch
facilities. Each launch facility in the deployment area would require 455 vehicle trips
per year for support and maintenance activities. The total number of increased vehicle
trips for each county in the deployment area was determined by the number of launch
facilities in the respective counties. The total annual vehicle trips per county was
converted to the total hourly increase in vehicle trips in order to conform with standard
noise analysis methods. The projected countywide increases ranged from 0.31 to
2.7 vehicle trips per hour. Short- and long-duration noise impacts from traffic increases
of such small magnitude would be negligible. In addition, 181 average daily trips would
be generated at the south gate of Malmstrom AFB which serves multiple launch
facilities. An increase in ADT of 4 percent would have a short- and long-duration,
negligible impact on noise.

Construction Noise. Temporary impacts resulting from construction-related noise would
occur within the immediate vicinity of construction sites. However, the precise noise
levels would depend on the specific types of equipment used, the construction methods,
and the scheduling of work. Several general conclusions can be made based on the types
of construction work anticipated, and the similarities of equipment and their associated
range of noise levels. Based on noise data contained in Table 4.12.1-1, construction-
related noise associated with assumed activities can be estimated.

The various activities that would take place include the following:

"* Construction of industrial structures, housing, roadways (grading, compacting,
and paving), landscaping, and cleanup at Malmstrom AFB;

"* Grading and compaction, excavation, earthmoving, and minimal structural
construction at launch facilities; and

"* Widening and improving (grading and compaction) of deployment area
roadways, and bridge and culvert reconstruction.

Construction-related noise at Malmstrom AFB is not anticipated to affect offbase
residential land uses since such noise levels from point sources attenuate quickly with
distance. Potential construction-related noise levels of 85 to 90 dBA at 50 feet from the
source would be reduced to 60 dBA at 1,600 feet from the source. The nearest offbase
residential dwellings are greater than 6,000 feet from where the estimated construction
noise would be 48 dBA from various construction sites at Malmstrom AFB. This noise
which would be masked by ambient noise levels of about 58 dBA, resulting in short- and
long-duration, negligible impacts.
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Construction Noise in the Deployment Area. Temporary impacts resulting from
construction-related noise at launch facilities would occur within the immediate vicinity
of the construction sites. Grading and other construction activity at ,-he launch facility
sites, assuming bulldozer and dump truck activity only, would result :n noise levels of
approximately 85 dBA at 50 feet. These noise levels would decrease 6 dhA at double the
distance from the source and would be reduced to approximately 55 dBA at 1,600 feet.
Construction-related noise may be noticeable during periods when the normal sound
levels are low. There are no applicable state or local community noise regulations for
construction activity in the deployment area.

The existing noise levels in the rural areas where launch facilities are located are
expec'.ed to be 45 dBA. However, the ambient noise levels are estimated to be 50 dBA
near a number of launch facilities which are located close to noise sources such as major
highways, secondary rcads, and farm roads. Other noise sources that may raise
background noise levels include infrequent agricultural operations throughout the year
(tractor noise levels range from 92-106 dBA).

The sound levels from construction activities at the launch facilities are estimated to
be 57 dBA and 55 dBA at 1,200 and 1,600 feet, respectively. For the Proposed Action,
there are seven launch facilities (C-8, C-li, H-4, N-2, N-3, Q-15, and S-33) within
1,600 feet of inhabited structures (Section 4.0, Figure 4.0-1, and Figure 4.12.2-2).
Temporary short-duration impacts from construction at these launch facilities would be
moderate and not significant at the inhabited structures within 1,600 feet. Construction
activity at the remaining 93 launch facilities would cause negligible impacts. The overall
short- and long-duration impacts for the Proposed Action would be negligible as a result
of the construction activity at the launch facilities.

4.12.3 Impacts of Alternatives

Noise impacts at Malmstrom AFB are only expected to vary a small amount between the
Proposed Action and the alternatives. The noise impacts resulting from construction and
operations activities at Malmstrom AFB would be essentially the sdme for the Proposed
Action and Alternatives 1 and 3; whereas Alternative 2 would extend the period of
increased noise levels because of increased housing construction. In any case, both short-
and long-duration noise impacts at Malmstrom AFB would be negligible.

The sound levels resulting from construction activities at the residences nearest the
launch facilities are estimated to be 57 dBA and 55 dBA at 1,200 and 1,600 feet,
respectively. An increase in noise levels of 5 to 7 dBA resulting from construction
activity over the background noise level of 50 dBA would result in short-duration,
moderate, and not significant impacts at the residences located near these launch
facility sites. For Alternative 1, there are no inhabited structures within 1,600 feet of
the launch facilities; therefore, all short-duration impacts would be negligible.

For Alternative 2, there are nine launch facilities (C-2, C-8, C-i1, D-8, H-4, N-2, N-3,
Q-15, and S-33) (Section 4.0, Figure 4.0-1, and Figure 4.12.2-2) within 1,600 feet of
inhabited structures. Temporary short-duration impacts from construction at these
launch facilities would be moderate and not significant at the inhabited structures within
1,600 feet. Construction activity at the remaining 116 launch facilities would cause
negligible impacts. The overall short-duration impacts for this alternative would be
negligible from the construction activity at the launch facilities.

For Alternative 3, there are 24 launch facilities (A-6, A-8, C-2, C-8, C-i1, D-8, D-11,
E-3, H-4, H-5, H-6, 1-10, J-6, J-10, M-2, M-5, M-7, N-2, N-3, N-8, P-6, Q-15, S-33, and
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S-34) (Section 4.0, Figure 4.0-i, anrd Figure 4.12.2-2) within 1,600 feet of inhabited
structures. Temporary short-duration impacts from construction at these launch
facilities would be moderate and not signifi-'nt at t, _ nearby inhabited structures within
1,600 feet. Construction activity at the remaining 176 launch faciiities would cause
negligible impacts. The overall short-duration impacts would be negligible from the
construction activity at the launch facilities. For all alternatives, long-duration impacts
in the deployment area would be negligible.

4.12.4 Cumulative Impacts

Concurrent deployment of the Small ICBM and Peacekeeper in Rail Garr.ýon programs at
Malmstrom AFB would create a cumulative impact because adlitional construction
activity onbase would create an increase in noise levels. However, thece would be no
change in the noise impacts at launch facilities. Cumulative raise impacts would consist
of additional short-duration noise generated during construction of t*,' Peacekeeper in
Rail Garrison facilities, a spur track connecting to the main line, and additional
housing. These noise effects would occur primarily on the east side of the base, -way
from sensitive receptors. Therefore, short- and long-duratfon impacts would be
negligible.

4.12.5 Impacts of the No Action Alternative

If the proposed program is not implemented, a continuaicon of baseline trends would
occur in the area (Table 4.12.2-I). No adverse impacts would occur at either Malmstrom
AFB or in the deployment area.

4.12.6 Potential Mitigation Measures

No mitigation measures are recommended for noise.

4.12.7 Irreversible and Irretrievable Resource Commitments

Implementation of the proposed program would result in no irreversible or irretrievable
resource commitments for noise. New air traffic noise contours are currently being
prepared for the KC-135R air refueling mission.

4.12.8 Relationship Between the Local Short-Term Use of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Implementation of the proposed program would result in short-duration program-related
noise impacts primarily associated with the construction phase at launch facilities. No
long-duration noise effects are anticipated; therefore, no effects on the maintenance and
enhancement of long-term productivity would occur.
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5.0 SAFETY CONSIDERATIONS

The Small Intercontinental Ballistic Missile (ICBM) system safety program developed by
the Air Force extends from concept development to system design, through deployment
and operations. Other federal agencies responsible for nuclear weapon safety include the
Department of Energy (DOE) and the Nuclear Regulatory Commission (NRC). They are
responsible for manufacturing, transport, and decommissioning nuclear mate-ials. These
activities are covered by documents such as: Final Environmental Impact Statement,
Pantex Plant Site, Amarillo, Texas (U.S. Department of Energy 1983b), which covers
nuclear weapons assembly, stockpile monitoring, maintenance, modifications, and
retirement (disassembly) of the weapons; Final Environmental Impact Statement, Rocky
Flats Plant Site, Golden, Colorado (U.S. Department of Energy 1980b), which assesses
adverse impacts from postulated accidents associated with nuclear weapons production
and stockpiling, radioactive effluent release to the environment, and actions regarding
plutonium-contaminated soil cleanup (including a discussion on radioactive waste
recycling, disposal, and/or shipping); and Final Environmental Impact Statement on the
Transportation of Radioactive Material by Air and Other Modes (Nuclear Regulatory
Commission 1977) and the Draft Environmental Assessment on the Transportation of
Radionuclides in Urban Environs (Nuclear Regulatory Commission 1980), which add
information on the subject of the transportation of radioactive materials and associated
concerns.

This chapter begins with a description of the system safety program used in the develop-
ment, deployment, and operation of the Small ICBM system. Following this, highly
unlikely, but theoretically possible, mishaps are examined. For purposes of this analysis,
conservative assumptions were made. The most severe and environmentally threatening
mishap scenarios conceivably posed by the deployment of the Small ICBM at Malmstrom
Air Force Base (AFB) were considered (Section 5.3). The probabilities of these events
occurring were also calculated. Such mishaps could result in a solid-propellant, liquid-
propellant, or a combined solid/liquid-propellant release, and in extreme circumstances,
the release of nuclear materials. This could affect one or more of the following
environmental factors: air quality, biology, water/soils, and human health and safety.

5.1 System Safety Program

In the 25-year operating history of the Minuteman ICBM systems, the Air Force has
never experienced a mishap leading to a fire or explosion. The system safety programs
are an integral part of this safe-operating history and will serve as the framework for the
Small ICBM safety program. Furthermore, the technical advances to the components and
operating procedures for the Small ICBM system ensure that the proposed system will
operate safely.

All phases of Small ICBM weapon system acquisition and operation are conducted
consistent with stringent safety programs. These safety programs include directives and
regulations that establish policy, procedures, and criteria based on a comprehensive set
of proven methods derived from both military and civilian experience. Department of
Defense (DOD) Instruction 5000.36, "System Safety Engineering and Management" and
Air Force Regulation 800-16, "Air Force System Safety Program," establish the
requirement for the identification and elimination or control of hazards in the weapon
system. The DOD Military Standard-882B (MIL-STD-882B), "System Safety Program
Requirements," and MIL-STD-1574A, "System Safety Program for Space and Missile
Systems," provide specific controls that are implemented in the Small ICBM Integrated
System Safety Program which is tailored to the specific characteristics of the Small
ICBM. These system safety engineering and management controls are applied throughout
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the functional life of the weapon system from concept development through
decom missioning.

The Small ICBM Integrated System Safety Program is a risk-management program
designed to identify potential mishap risks and define methods to eliminate or minimize
them. This comprehensive system safety engineering program complies with DOD and
Air Force directives. The program encompasses all aspects of the system, in both normal
and emergency situations, during peacetime.

Proven technology and procedures from the Minuteman I, II, and III and Peacekeeper
programs have been incorporated into the design of the Small ICBM weapon system.
Where possible, design decisions have been made to enhance the overall safety of the
system. Some examples are the following:

"* Insensitive High Explosives (IHE) have been incorporated into the reentry
vehicle. These explosives are stable and insensitive to shock and thermal
stimuli.

"* A unique software control device prevents unintended missile launch by
blocking access to the missile-firing circuits. The missile can be launched
only if a unique coded signal is generated and verified.

5.1.1 System Hardware

Prior to test, deployment, and operations, the Small ICBM must receive both explosives
safety siting approval for facilities and nuclear safety certification for the weapon
system and support equipment.

5.1.1.1 Explosive Safety Siting Requirements

Air Force explosives safety requirements are established to prevent or minimize mishaps
and .ssociated damage. Implementation of these requirements demands compliance with
all directives that control the handling and use of explosives. Before accepting an
explosive component into the Air Force or federal inventory, it is necessary to establish
its hazard classification. Contractors who manufacture Small ICBM explosive
components provide the Air Force with explosives hazard classification data which are
the basis for the explosives class determinations. These data are used to establish
procedures to assure safe handling, packaging, storage, and use of the item.

All three Small ICBM stages will contain a high-performance, solid-propellant rocket
motor. Propellant weights are expected to be approximately 24,000 pounds for Stage I,
6,400 pounds for Stage I1, and 3,000 pounds for Stage III. The solid propellant in the
Small [CBM is expected to have properties similar to that used in Stage Ill for the
Peacekeeper (Section 5.4.2.1).

The Post Boost Vehicle is powered by approximately 35 to 40 pounds (5 gal) of liquid
propellant (composed primarily of hydrazine) in a stainless steel container. The
container is filled and sealed at the factory; it is never opened, repaired, or maintained
in the field. The Post Boost Vehicle contains the missile guidance control system, shroud
and shroud separation motor, and miscellaneous ordnance items all similar in function to
those used for the Minuteman system.

The Small ICBM reentry vehicle is the same as that used on the Peacekeeper. This
reentry vehicle contains an IHE that is very stable. It has been rigorously tested to
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verify its insensitivity to shock and high temperatures. This type of explosive is even
safer to handle than the previous Minuteman design, and its use ensures that ignition
would occur only on direct command.

Although the probability of inadvertent combustion or explosion of missile propellants is
low, DOD Standard 6055.9 and Air Force Regulation 127-100 prescribe a safe distance to
be maintained from operational and storage locations containing explosives, including
missile propellants. Locations containing explosives are required to be at specified
minimum distances away from most types of facilities. These explosive safety zones
vary depending on the combination, quantity, and hazard classification of propellants or
explosives involved. Based on these factors, safe distances to other facilities were
determined for the assembled Small ICBM. For example, the explosive safety zone
criterion for a fully assembled Small ICBM in earth-covered igloos is 1,250 feet from an
inhabited building.

5.1.1.2 Nuclear Safety

Nuclear safety certification for the Small ICBM ensures that nuclear safety objectives
are met through control of critical functions. This includes strict control of information
that permits missile functions to occur. Criti,:al functions are also interlocked with one
another so that each function must be accomplished only in a specific order, and only
after the preceding function is accomplished in a prescribed manner. This ensures that
inadvertent launch or explosion of the reentry vehicle is impossible.

Air Force Regulation 122-3 outlines policies, responsibilities, and the evaluation process
for safety certification of equipment and procedures used with nuclear weapons. The
weapon system, support and transportation equipment, test equipment, and procedures
must all be certified. These processes are discussed in the following sections.

Design Certification. Design certification requires the evaluation of the entire weapon
system design for compliance with the DOD Nuclear Weapon System Safety Standards,
using the process defined in Air Force Regulations 122-3 and 122-9. The Nuclear
Weapons System Safety Group (NWSSG) is a group chaired by the Air Force with
representatives from several Air Force major commands, the DOE, and the Defense
Nuclear Agency.

The NWSSG evaluates a nuclear weapon system for compliance with DOD nuclear weapon
safety standards. In addition, the Air Force Weapons Laboratory must evaluate, and the
Air Force Directorate of Nuclear Surety must certify, noncombat vehicles, support
equipment, and associated software to ensure compliance with the criteria specified in
Air Force Regulation 122-10. Software certification is accomplished (as part of the
design certification) in accordance with the evaluation criteria in Air Force Regula-
tions 122-9 and 122-10. Air Force Regulation 122-9 requires a Nuclear Safety Cross
Check Analysis for any software that controls or is required in the functioning of the
nuclear weapon system. This analysis is an independent cross-check that ensures that the
software does not initiate any unauthorized functions.

Operational Certification. A comprehensive functional and physical checkout of the
individual critical components and the weapon system using procedures approved by the
Directorate of Nuclear Surety is required before the nuclear weapon is connected to the
rest of the system and before initial operational deployment.

Nuclear Surety Inspection. After a nuclear weapon system has received design
certification and has been operationally certified, the operators of the system must
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successfully pass an initial nuclear surety inspection. Air Force inspectors will review all
procedures required prior to placement of the operational system on alert. Facilities and
physical security procedures and activities are also reviewed during this inspection.

Decertification and Recertification. Prior to some maintenance work, a nuclear weapon
system's or component's operational certification is revoked. Decertified components
may not be returned to use in an operational weapon system until they are recertified.
The processes for recertification of a system or component are functionally the same as
that for the deployment/operational certification process and follows Directorate of
Nuclear Surety approved procedures.

5.1.2 Personnel Training and Certification

Safety will be a critical aspect of all Small ICBM maintenance activities. All work on
- missile system vvil be accuoiiitlz by highly trained and qualiLited 1 icenancc

technicians.

5.1.2.1 Comprehensive Training Program

A special Training Control Division will schedule, monitor, and control all aspects of
training. This comprehensive training program will ensure that only highly trained and
qualified personnel are permitted to perform work on the weapon system. Teams that
handle nuclear weapons will receive special task certifications. All work will be
performed in compliance with certified Technical Orders. In addition, a comprehensive
quality control program will provide for periodic reviews of maintenance operations. The
inspection and evaluation teams will perform periodic and unannounced maintenance and
technical inspections. A staff of safety professionals and specialists, complemented by
senior staff members and field supervisors, will ensure that safety is foremost in all
maintenance operations. All applicable Occupational Safety and Health Administration
standards and specially developed Air Force Occupational Safety and Health standards
will be strictly enforced.

5.1.2.2 Personnel Reliability Programs

All personnel assigned to nuclear weapons activities and operations are evaluated under
the criteria specified in Air Force Regulation 35-99, "Personnel Reliability Program" and
Air Force Regulation 40-925, "Civilian Personnel Reliability Program." These programs
are designed to ensure that military and civilian personnel who perform critical nuclear
weapon duties have no medical or psychological traits that might result in behavior that
could ultimately threaten the national security of the United States. These programs
also assist in protecting against acts that could lead to attempting unauthorized launch,
tampering with the system, or theft of the nuclear weapon. Both personnel reliability
programs are designed to ensure very high standards of individual reliability for those
whose duties are associated with nuclear weapons and nuclear components. Candidates
must meet all requirements of the personnel reliability programs before they may
perform duties associated with nuclear weapons. These requirements include position
designation, security clearance, and screening. Personnel are continuously evaluated
throughout the entire period of their assignment to nuclear weapons-related work and
undergo recurring evaluations to ensure reliability. The programs are designed to
promptly identify and eliminate unreliable personnel from such positions. The Air Force
Two-Man Concept provides an additional safeguard for ensuring the safe operation of the
missile system. Air Force Regulation 122-4, "The Two-Man Concept," establishes
procedures to ensure that a lone individual does not have the opportunity to tamper with
or damage, in a way that could go undetected, a nuclear weapon or the weapon system.
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5.1.3 System Safety Group

Safe operation of an ICBM weapon system requires continuing review and evaluation of
system modifications, technical manuals, and training programs for technicians that
maintain and operate the systems. A System Safety Group (SSG) was formed at the
inception of the design phase of the new Small ICBM system to monitor all design and
engineering activities. This group ensures that all serious hazards are eliminated or
minimized and the system is safe to operate. The SSG will continue to review and
monitor the system throughout its functional life. In addition, the NWSSG will conduct a
study of the nuclear safety of the weapon system and develop weapon system safety rules
for approval by the Secretary of Defense before the system is allowed to become
operational. Two years after initial operations begin and then at 5-year intervals,
the NWSSG will review all aspects of the system to ensure continued compliance with the
DOD nuclear weapons system safety standards. Major modifications affecting nuclear
safety are studied by the NWSSG prior to incorporation.

5.2 Emergency Operations

Section 5.1 covered Air Force programs to ensure the safe operation of the Small ICBM
during normal activities. This section describes Air Force preparations for handling
emergency operations and a discussion of some examples of potential mishaps.

5.2.1 Air Force Contingency Plans

Although mishaps involving the Small ICBM weapon system that could affect the public
are highly unlikely, the Air Force has the following comprehensive contingency response
plans.

5.2.1.1 Potential Hazard System

Strategic Air Command (SAC) Regulation 355-3, "ICBM Potential Hazard System" (PHS)
contains procedures for responding to potential hazards involving an ICBM. This
regulation is implemented when situations exist that are not covered by Air Force
Technical Orders. The ICBM PHS provides for the use of a communications network
during emergency actions. The PHS is designed to resolve hazardous situations occurring
at the local unit level by rapidly establishing centralized control at SAC Headquarters.
A recovery plan to cover mishap response, decontamination, and cleanup will be
developed by appropriate technical experts prior to deploying the system. Experts from
Air Force Logistics Command, Air Force Systems Command, other governmental
agencies, and aerospace contractors will participate as required. The PHS will be
implemented whenever the local unit requests assistance. These procedures exist for
Minuteman and Peacekeeper and will be applicable to the proposed Small ICBM when it
becomes operational.

5.2.1.2 Disaster Preparedness Program

Air Force Regulation 355-1, "U.S. Air Force Disaster Preparedness Program," requires
each installation commander to ensure that operations orders, plans, directives, and
similar documents contain proper disaster preparedness instructions and guidance.
Operations Plan 355-1 will be implemented at each ICBM base in the event of a mishap
involving the missile system. This operations plan includes detailed procedures and
checklists that ensure the safety of life and property in the event of a mishap. If a
mishap occurs offbase, designated individuals would be dispatched to the scene of the
mishap to coordinate with the local civil authorities or to take control of the mishap in
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accordance with an existing Memorandum of Understanding with the State of Montana.
If it occurs onbase, the Air Force would take charge of the mishap scene. Planning
efforts for coordination with civil authorities include training sessions, joint exercises,
and establishment of mutual-aid agreements. The Air Force will publish a plan to cover
highway mis'iaps involving the Small ICBM which will be similar to those currently in
effect for Minuteman and Peacekeeper missiles.

5.2.1.3 Unauthorized Access

The Air Force will take positive steps to deny access to the Small ICBM by terrorists or
other unauthorized persons. These measures include, but are not limited to, passive and
active onboard prorective devices, remote sensor systems, protective barriers, and
security response forces. Such measures are designed to deny or slow the efforts of any
unauthorized persons attempting to gain access to the Small ICBM warhead for a period
long enough to allow adequate security forces to arrive and take control of the scene.
Because of the sensitive nature of these steps, details will not be further discussed in this
document because they are classified for national security reasons. However, sho"'d an
attack on a Hard Mobile Launcher (HML) prove successful, the possible environmental
impacts would be no worse than those described in Section 5.4, which details the effects
of a worst-case mishap.

5.3 Abnormal Conditions

The Small ICBM weapons system is designed to operate safely and securely under both
normal and abnormal (severe) operating conditions. Strict compliance with established
operational and maintenance procedures will be maintained. As part of this
Environmental Impact Statement (EIS) process, the weapons system design and operations
planning communities of the Air Force studied those conditions which, while highly
unlikely, were nonetheless analyzed and would present the greatest risk of damage to the
environment and human health.

5.3.1 Potential Mishaps

Given the design of the Small ICBM, the design and structure characteristics of the HML,
and system deployment at existing Minuteman facilities, the following cases were
developed and analyzed:

Case (1): A HML, while being transported to its basing location at a Minuteman
launch facility in Montana, is hit by a fuel tanker truck. The impact speed is in
excess of 70 miles per hour (mph), the HML is struck at its most vulnerable point
(that offering the least missile protection), and total tanker weight is in excess of
80,000 pounds and is fully loaded with 8,000 gallons of gasoline.

Case (2): An airplane collides with a HML while the HML is on alert at a Minuteman
launch facility.

Case (3): A plane carrying the warhead is involved in a crash.

Case (4): A truck transporting the reentry vehicle is involved in a collision.

5.3.2 MishakpProbabilities

Case (1) postulates an 80,000-pound gasoline tanker truck colliding with the side of the
HML at 70 to 100 mph. In the initial phase of the mishap, both the truck and the HML
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tend to crush-up, and after the crush-up both bodies move together sliding for some
distance, and come to a complete stop. The gasoline in the tanker truck then ignites and
burns close to the HML for a sufficient period of time to ignite the solid fuel stages of
the Small ICBM. Rather than an explosion of the missile stages, they continue to burn,
more or less in their initial position and configuration, and sufficient heat transfer to
the reentry vehicle occurs to break its protective structure and expose the plutonium of
the warhead. Some release of nuclear material occurs much like that from an aerosol
(see aerosolization discussion, Section 5.4).

A statistical analysis of the probability (chance) of the subevents necessary to reach this
ultimate event has been performed by the Air Force. Probabilities are expressed in
numerical form; for example, 0.5 means one chance in two; 4.4 x 10-8 means 4.4 chances
in 100 million. The analysis was specific to the Malmstrom AFB deployment area and
assumed a 20-year functional lifetime for the Small ICBM system. For subevents
(3) through (8) of the probability chain below, there is high confidence that the
probability is much less than 0.5 for each subevent. However, because of a lack of
empirical (observational) data to support this assumption, a probability of 1.0 (evelit will
always occur) is assumed in this conservative analysis. The critical steps of mishap
scenario Case (1) and their attendant probabilities are the following:

1. Probability that a motor vehicle collision resulting in a fire would
occur: 4.4 x 10-8 (4.4 chances in 100 million).

2. Probability that a HML collision resulting in a fire involves a fuel tanker

truck (or other vehicle with a large amount of fuel): 0.3 (3 chances in 10).

3. Probability that the HML is not driven or pushed clear of the fire: <1.0.

4. Probability that the solid propellant of the missile stages ignite: <1.0.

5. Probability that the solid propellant does not explode: <1.0.

6. Probability that the exhaust plume envelops the reentry vehicle: <1.0.

7. Probability that the exhaust plume temperature is high enough to melt the
protective holder of the nuclear material: <1.0.

8. Probability that propellant burn time is sufficient to melt the vessel
containing nuclear material: <1.0.

9. Probability that the conditions are correct to aerosolize 1 percent or more

plutonium into a respirable form: 1 x 10-3 (1 chance in 1,000).

The overall probabilityr of the mishap occurring and resulting in aerosolization of
plutonium: <1.32 x 10 (less than 1.32 chances in 100 billion).

Case (2) postulates an airplane colliding with a HML on alert at a Minuteman launch
facility. Although the HML would be housed in a protective structure, for purposes of
this conservative analysis, no credit (decreased probability) was taken for this
protection. Furthermore, an aircraft would have to be of sufficient weight
(approximately 80,000 Ib) and carry a sufficient amount of fuel to initiate a fire and
sustain its burn for a sufficient period of time to ignite the solid propellants of the Small
ICBM. Based on the expected number of aircraft mishaps in Montana, the likelilood that
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such a mishap would involve a HML location, and based a 20-year functional life of the
Small ICBM force, the critical steps of mishap scenario Case (2) and their attendant
probabilities are the following:

1. Probability that an aircraft collides with a HML: 2.97 x 10-10 (2.97 chances
in 10 billion).

2. Probability that the collision is with an aircraft of sufficient size: 1.6 x 10-2

(1.6 chances in 100).

3-9. Events and probabilities are identical to Case (1).

Overall probability of a mishap resulting in aerosolization of plutonium: <4.75 x 10-12

(less than 4.75 chances in 1 trillion).

Case (3) postulates a mishap involving a transport airplane (80,000 lb gross weight) with a
warhead aboard. Should this mishap occur and, as a result, should the casing surrounding
the warhead be breached, there is a remote chance that a measurable amount of
plutonium would be aerosolized and dispersed. Very little plutonium could be aerosolized
in this scenario (considerably less than the 1% assumed in Cases (1) and (2)) since the
solid rocket propellant stages would not be present to provide a fire source of sufficient
temperature or duration to cause aerosolization. The concentration of aerosolized
plutonium is estimated to be considerably less than the U.S. Environmental Protection
Agency standard for allowable lung burden for plutonium workers. Therefore, the
environmental consequences of this event would not be significant except in the
immediate vicinity of the mishap, where plutonium dispersal in solid form would exist
and cleanup would be required.

Case (4) postulates a collision involving a truck carrying a warhead. This incident would
not produce temperatures high enough to cause aerosolization of plutonium since
sufficient force to reach the plutonium casing and fuel for an extended burn are not
present. A remote chance of plutonium dispersal in solid form exists and cleanup of the
mishap vicinity might be required.

5.4 Case Study

The following section addresses a representative setting within the proposed Montana
deployment aren and discusses the consequences to the environment of mishap scenarios
such as those outlined in Case (1) or Case (2) (Section 5.3.2).

5.4.1 Wind Dispersion Models

Two wind dispersion models, described in the following sections, were used to simulate
the worst-case movement of burned or aerosolized materials downwind from the
mishap. The first was used for the burn-off of propellants. The second was used for the
aerosolization of nuclear materials contained within the reentry vehicle.

5.4.1.1 Propellant Dispersion Model

These mishap scenarios could result in either the evaporation or combustion of the
propellants at the scene. Computer modeling techniques were chosen to simulate the
downwind movement of the combustion products. Although no model can reproduce the
identical topography and cultural features of an existing site, simulation models similar
to that used in this analysis are routinely used to predict fuel-spill impacts and to
organize emergency responses.
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An evaporation/air dispersion model for chemical spills on land, SPILLS, originally
developed by Shell Oil Company, was used to simulate the mishap scenario. SPILLS is a
model which simulates the evaporation of a chemical spill and the atmospheric dispersiun
of the vapors. The model estimates concentrations of the vapors based on the time and
distance downwind from pools of liquids and the downwind distribution of particulates
following combustion.

The downwind movement of toxic particles and vapors is dependent to a large degree on
the following parameters: ambient temperature, temperature of the plume, amount of
material to be burned, burn rate and burn time, meteorological conditions at the site, and
local topography. The values of the conditions were chosen to represent the worst case.
For example, as wind speed increases beyond 4.5 mph, the total area affected by toxic
particles increases but the concentration of particles is reduced due to wider dispersal,
thereby reducing the total environmental effects. A list of assumptions and conditions
used for this model is given in Table 5.4.1-1. Values for other parameters necessary for
model runs, such as plume rise, were computed, taken from standard texts, or estimated
from preliminary model runs.

5.4.1.2 Nuclear Dispersion Model

Computer modeling techniques (including the assumptions listed in Table 5.4.1-1) similar
to those used for the propellants were also used for the nuclear dispersion model. The
assessment was done by the Atmospheric and Geophysical Sciences Division of Lawrence
Livermore National Laboratory. MATHEW, a three-dimensional wind model, and ADPIC,
a particle dispersion model, were used to simulate the worst-case release scenarios.

In tests done by Lawrence Livermore National Laboratory in 1986, the warhead was
exposed to a 1000 0 C fire for 2 hours and the casing surrounding the plutonium was not
breached (i.e., no plutonium in any form was released).

The mishap scenarios in this study assume breaching of the casing surrounding the
plutonium and the aerosolization of up to 1 percent of the available plutonium. Tests of
plutonium aerouiization in various type• of iires (including petroleum and solid rocket
propellant), resulted in a range of <10-a (less t han one-thousandth of 1%) to 1 percent
with a mean (most likely) occurrence of 6 x 10- (6 hundredths of 1%). To assure a most
conservative analysis, 1 percent was used.

5.4.2 Environmcntal snd Human Health Effects

This section describes the environmental and human health effects of the Case (1) mishap
scenario: a collision of the HML and a large fuel tanker truck. This discussion describes
(1) solid-propellant releases, (2) liquid-propellant releases, (3) a combined liquid- and
solid-propellant releases, and (4) a release of nuclear materials combined with a
propellant burn.

5.4.2.1 Incidents Involving Solid Propellants

Propellant Properties. The Small ICBM will carry approximately 33,000 pounds of solid
propellant. The solid propellant used in this missile is a Class 1.1 explosive proprietary
mixture containing the following compounds (and their approximate proportions): HMX
(cyclotetramethylenetetranitramine) (48%); aluminum (elemental) (18%); proprietary
plasticisers (12%); ammonium perchlorate (9%); and butanetroil trinitrate (6%). After
curing, the solid propellant has a physical consistency resembling that of a hard pencil
eraser. Although the propellant will not spontaneously ignite, it will ignite when exposed
to temperatures exceeding 500OF for more than 60 seconds.
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Table 5.4.1-1

Model Parameter Assumptions

Ground-level winds 2.0 meters per second (4.5 mph)
500-meter winds 3.0 meters per second (6.75 mph)
Mixing layer depth 500 meters (1,640 ft)
Atmospheric stability F 'slightly stable)
Wind direction (ground level) From 220 degrees (south-southwest)1

Wind direction at 500 meters From 230 de Frees (west-southwest)1

Ambient temperature 20 0 C (68 0 F)
Spill area:

-Hydrazine 10 m2 (107.6 sq ft)
-Solid 100 m2 (1,076 sq ft)

Solid propellant burn time 20 minutes
Plume rise 150 meters (500 ft)

Note: IFrom National Weather Service data for central Montana.

Release Scenarios. The following sections evamine the environmental impacts on air
quality, water, and biological resources that could result from the release of solid
propellant and its combustion products into the environment. Cases (1) and (2) could
result in a fire involving only the solid propellant. Some or all of the propellant would
burn rapidly (within 20 minutes). If an explosion results from the fire, burning propellant
dispersal is likely.

Consequence of Explosion. There is a remote possibility that a fire could ignite the solid
missile stages causing a propellant explosion. This explosion would be primarily
contained by the HML. However, debris and burned and unburned propellant could be
scattered in a circular radius of 1,000 to 1,200 feet. In addition, small secondary fires
are possible, depending on locational factors. Within this radius, damage to both plants
and animals is likely. Injury or loss of life to personnel may occur. The effects of
overpressure would extend to approximately 1,425 feet from the mishap. Structures
within the 1,200- to 1,425-foot range would be subject to window breakage but would not
receive other structural damage. The primary dangers in the 1,200- to 1,425-foot range
would be flying glass from broken windows and possible ear damage resulting from
overpresstre.

The intact reentry vehicle would likely be among the debris ejected by the explosion.
Tests done by the DOE indicate that the possibility of the explosion rupturing the reentry
vehicle is extremely remote.

Air Quality Impacts. The release of particles and vapors from a propellant fire results in
a plume (cloud) that rises to between 100 and 200 meters (328 to 656 ft) from the ground
and spreads downwind. This plume is buoyant (lighter than air) and acts like smoke from
a smokestack (i.e., it rises and carries the entrained particles aloft). At altitude, the
buoyancy of the plume is offset by atmospheric factors (temperature, pressure, and
density) that cause the plume to spread laterally. The spread plume then resembles the
form described in the Gaussian Dispersion Model. The major components of the cloud are
hydrogen chloride (JICI) and carbon monoxide (CO), which are potentially toxic. Other
components include water (H 2 0), nitrogen (N2 ), carbon dioxide (C0 2 ). aluminum oxide
(A120 3), and hydrogen (H2 ), which are essentially harmless. Hydrogen chloride gss from
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burning propellant may collide with and coat the aluminum oxide particles. These toxic
particles aF1- Lransported downwind and gradually settle causing vegetative spotting and
minor a- .ification of surface water supplies. Rain could scavenge residual hydrogen
chloride from the cloud, producing acidic precipitation.

The concentration of hydrogen chloride-aluminum oxide particles in the centerline of the
downwind plume was simulated by the SPILLS model. Concentrations at the ground
level, 100, 200, and 300 meters (328, 656, and 984 ft) were calculated 15, 30, and
60 minutes after the initiation of the propellant burn. The total available propellant was
presumed to be burned in 20 minutes.

The plume moves downwind as a "puff," exhibiting both lateral and vertical dispersion.
Ground levels exceed federal air quality standards for particulates 1 kilometer (km)
(approximately 0.6 mi) from the mishap 30 minutes after the initiation of the burn.
Sixty minutes after the burn, the particulate concentration at the same location is well
within standards. This demonstrates the "puff" character of the plume at this distance
from the mishap. Particulate ground-level concentrations exceed federal standards in an
area 7 km (4.4 mi) to 25 km (15.5 mi) from the mishap at various times after the burn
initiation.

Particulate concentrations at ground level exceeding federal standards are likely to
occur at distances exceeding 25 km (15.5 mi); however, simulation by the model of
ground-level concentrations beyond 25 km (15.5 mi) is less accurate because of terrai-
induced turbulence and dispersion. Ground-level receptors would be exposed to
particulate concentrations exceeding federal standards for periods of time greater than
1 hour.

Particulate concentrations at 150 meters (492 ft) from ground level indicate that a
substantial quantity of the total particulate mass is entrained in the plume. Therefore,
the downwind d2position of the particulates resulting from gravitational and dispersive
processes would occur over a broad area. Air quality standard exceedances cannot be
predicted accurately at longer distances.

The major nonparticulate constituents of the cloud, such as carbon monoxide, water,
nitrogen, carbon dioxide, and hydrogen would be dispersed by the plume and would creaLe
no significant impacts. As was demonstrated in the Morton Thiokol study (1978), it is
likely that hydrogen chloride generated during the burn would be released as a vapor,
some of which would coat the particles and be transported downwind. Gaseous hydrogen
chloride not absorbed to the particles would be transported downwind. It would react
with other combustion products and naturally occurring compounds. If the mishap ocecu:s
during fog, rain, or temperatures near the dew point, gaseous hydrogen chloride may
become chemically associated with water vapor, forming acidic rain.

Water Qual!ityImpacts. Minor surface water quality impacts may occur from the settling
of aluminum oxide particles coated with hydrogen chloride and the fallout of hydrogen
chloride vapors from the cloud. Surface water quality impacts from the exposed solid
propellant are not expected since it is essentially insoluble in water. Potential minor
local impacts could result from the runoff of motor fuels, lubricants, and fire-
extinguishing materials from the mishap into surface waters.

Potential impacts on groundwater resulting from the mishap scenario are highly
dependent on local surface, subsurface, and deep groundwater system charRcteristics.
Minor impacts could result from the movement of motor fuel, lubricants, and fire-
extinguishing chemicals from the surface into shallow aquifers.
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Biological Impacts. Minor adverse impacts on natural vegetation and animals could
occur. Localized impacts on biota resulting from fire, fire-extinguishing chemicals, and
mechanical cleanup are anticipated. Local biota may be affected from deposition of
aluminum oxide-born hydrochloric acid by spotting of vegetative growth; plant mortality;
or burning of eyes, throat, and skin for some animals.

Aquatic biological systems near the mishap could be affected by the deposition of
hydrochloric acid. Such impacts would be insignificant because of the very low
concentrations of hydrochloric acid.

Human Health Effects. The downwind particulate plume would result in air quality
exceedances, at various time intervals, at locaticnF from 1 km to 25 km (C.6 mi to 15 mi)
from the mishap. Should the mishap coincide with outdoor human activities, persons
exposed to the particulate could expect health effects, the severity of which would
depend on the particulate concentration, the length of exposure time, and other factors.
The most severe human health effects of acid-coated particles include respiratory
impairment; burning of eyes, throat, or nose; and skin irritation. No life-threatening or
long-term effects are anticipated.

5.4.2.2 Incidents Involving Liquid Propellant

Propellant Properties. From 35 to 40 poun-ds (approximately 5 gal) of hydrazine are
carried in the Post Boost Vehicle. Hydrazine is a colorless, oily liquid that fumes on
exposure to air at normal atmospheric pressure and is water soluble. Hydrazine vapors
are slightly heavier than air and, depending on meteorological conditions, they may flow
along the ground and fill depressions. Liquid hydrazine is not a detonatable compound.
Hydrazine vapor mixed with air could be ignited, causing deflagration (instantaneous
combustion), but would not cause extensive damage to the missile system.

Release Scenario. With either Case (1) or Case (2) mishap scenarios, the hydrazine tank
could crack allowing the release of liquid hydrazine and hydrazine vapors. The process of
a hydrazine spill resembles that which occurs when a fresh egg is cracked. Like the
liquid contents of an egg, the hydrazine would flow out in about 5 minutes and form a
pool. Evaporation of the spilled hydrazine would begin immediately and continue until
the pool was gone, provided no remedial action to recover and properly store the
hydrazine takes place. If an ignition source such as a diesel fuel fire is present, the
hydrazine could burn.

Air_Quality_ ats. Adverse environmental impacts on local air quality in the
immediate area are likely to occur after a mishap. Depending on the conditions of the
system after the mishap, hydrazine spilled from the tank may form a vapor or be ignited.

According to a computer model simulation done for this study, if all of the hydrazine is
spilled into a liquid pool, the pool should totally evaporate in 18 minutes. The resulting
vapor plume would travel downwind. The shape of the plume at 15, 30, and 60 minutes
after the instantaneous release is shown in Figure 5.4.2-1. The value of the outermost
contour of each plume is 0.03 parts per million (ppm) of hydrazine per cubic meter of air
at 2 meters (approximately 6 ft) above the ground level. The concentration of hydrazine
at ground level in the interior portion of the plume lessens with time because of the
lateral and vertical diffusion of hydrazine.

A hydrazine fire would produce nitrogen oxides, carbon dioxide, water, and unburned
hydrazine. Since it is likely that a fire would involve more than just hydrazine, the rising
hot exhaust cloud would be expected to contain other chemicals, particulates, and dust
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from the mishap site. The resultant downwind plume is likely to resemble the plume
described for the solid propellant burn. Any unburned hydrazine in the plume is likely to
react with other compounds and be effectively reduced to zero concentration.

Water Quality Impacts. Although hydrazine could be released into surface water
resources near the mishap site, the results of the modeling indicate that a liquid pool of
the propellant would rapidly evaporate. Liquid hydrazine flowing away from the mishap
would rapidly evaporate from the liquid pool which, because of the small volumes of
hydrazine involved, is not expected to exceed a 10-square-meter (108 sq ft) area.
Hydrazine could reach surface water resources if diluted with water during an emergency
response to the mishap. If mixed with water, the rate of evaporation would decrease due
to the dilution of the hydrazine and chemical reactions within the aqueous solution.
Although aqueous solutions of hydrazine have been shown to be toxic to biological
resources, the small amount involved in this scenario is not likely to result in
concentrations high enough to have any long-term toxic effects.

Percolation of hydrazine fuel into the soil following a spill would be limited due to the
small quantity (5 gal) of hydrazine present in the system. This small quantity, combined
with the rapid evaporation rate predicted in the spill modeling, is likely to result in a
small amount of hydrazine movement into the soil. Organic material in the soil is likely
to react with hydrazine, breaking it down and effectively reducing the concentration of
hydrazine in the soil. In addition, hyd-azine is likely to evaporate from the surface of
the soil once the pool of liquid existing above the soil has been evaporated. Because the
hydrazine that has not evaporated would strongly adhere to soil components, cleanup
following a spill would be relatively simple.

Biological Impacts. The downwind movement of the vaporized hydrazine plume could
have impacts on local biotic systems. The concentration and areal extent of the
hydrazine vapor are dependent on the size of the leak and physical condition of the
hydrazine at the mishap site, the wind speed and direction, relative humidity, difference
between the hydrazine pool temperature and ambient temperature, and vertical mixing
height.

A spill of hydrazine can be expected to kill or seriously damage vegetation in the limited
area of the spill proper. Any resulting fire would kill grasses, herbs, shrubs, and small
trees, and burn the trunks and lower branches of large trees. Impacts on vegetation
outside the immediate spill or fire area are unlikely due to the small quantity of
hydrazine involved and the soil adhering characteristics of this chemical.

Any animals exposed to sufficiently high concentrations of hydrazine vapor could
experience burning of eyes, skin, and respiratory tract, and possibly systemic effects, as
described for humans in the following section. These concentrations would be limited to
a small area because of the small quantity of hydrazine involved.

Human Health Effects. Hydrazine is a strong irritant and may cause eye damage and
respiratory tract inflammation. It can be absorbed through the skin, ingested, or
inhaled. Although the toxicological results of hydrazine exposure are documented, the
value of the "safe" dose of hydrazine is expressed in many different ways. The Air Force
uses a value of 20 ppm hydrazine as its 30-minute short-term public exposure guidance
level (SPEGL) as established by the National Academy of Sciences Committee of
Toxicology. The SPEGTJ is a standard index of human exposure tolerance. Under certain
wind and atmospheric stability conditions, combined with a rapid hydrazine evaporation
rate (1 lb per minute), the 20-ppm level might be experienced as far downwind
as 1,500 feet.
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People exposed to 20 ppm of hydrazine vapor might experience irritation of eyes, nose,
throat, or lungs, as well as dizziness and nausea. Systemic effects at 20 ppm involve the
central nervous system and cause tremors. If liquid hydrazine contacts the skin or eyes,
it can cause severe local burns and dermatitis. In addition, it can penetrate skin causing
systemic effects similar to those produced when hydrazine is inhaled. If inhaled, the
vapor causes local irritation of the respiratory tract, followed by systemic effects. No
life-threatening or long-term effects are anticipated.

Model simulations demonstrate that for this mishap scenario, a person located along the
centerline of the plume could be exposed to concentrations of hydrazine exceeding both
the 0.03 ppm-15 minute National Institute of Occupational Safety and Health (NIOSH)
recommendation as well as the 20 ppm-30 minute SPEGL guideline. Persons exposed at
these levels could exhibit the previously described symptoms. The NIOSH
recommendation is used to create the boundaries of a toxic corridor in which emergency
evacuation areas downwind of inadvertent spills can be calculated.

For this study, the 0.03-ppm contour (Figure 5.4.2-1) of the hydrazine plume was chosen
to define the outer limit of the plume for the exposure level of concern. For the
purposes of this study, if a person is exposed to concentrations of hydrazine greater than
0.03 ppm for a time exceeding 15 minutes, it was assumed that they have been exposed
to a dose of hydrazine exceeding NIOSH recommendations. Those persons closer to the
origin of the spill would be exposed to greater concentrations than those farther from the
origin, as the concentration of hydrazine would be reduced by turbulence, dispersion, and
reactivity. After 60 minutes, the puff dissipates quickly and 0.03-ppm concentrations do
not occur beyond 5 miles.

5.4.2.3 Combine& Releases

There is a possibility that both the liquid and solid propellants could be released or
burned simultaneously in a mishap. In the worst case, it was assumed that fire and/or
explosion would accompany the mishap and result in complete involvement of the
missile. Debris and fire could then be spread over the area immediately surrounding the
site.

The environmental impacts likely to result from a combined burn would be equivalent to
the impacts previously described for the solid propellant, except that the contribution of
the hydrazine would moderately increase the toxicity of the burning propellant cloud.
There is little potential for additional environmental impacts resulting from the
combined propellants, their reaction products, or combustion products.

The environmental effects of the nuclear release scenario are to be interpreted as
additive to the effects of the solid propellant or combined release scenarios as the
radioactive particles are carried downwind from the fire by the plume.

5.4.2.4 Incidents Involving Nuclear Materials

In the context of this discussion, "release" refers to the escape of nuclear material that
has been converted to aerosol form by the very high temperatures possible in a propellant
fire, or material that has been scattered by an explosion of the solid propellant. There is
no possibility of a nuclear detonation under any mishap scenario.

Nuclear Material Properties. The impact of the release of radioactive material (such as
weapons-grade plutonium) is dependent on the physical and radiological characteristics of
the material released. How and in what form the material is released, along with the
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local meteorological conditions and terrain at a mishap site, would determine the
distribution of the released nuclear material. The radiological characteristics of the
material would determine its effect on the human body and the flora and fauna of the
affected region. Uranium is present in the warhead and would be dispersed with the
plutonium in the event of a propellant explosion or fire. However, since plutonium has
higher toxicity and body retention, it is the nuclear material discussed.

The types of radiation emitted by the plutonium isotopes are alpha particles, beta
particles, x-rays, and gamma photons. Alpha particles are the primary decay product of
plutonium and are, biologically, 20 times more damaging than beta particles and gamma
rays. The alpha particle is very effective in causing biological damage. It deposits its
energy over a very short distance (approximately 25 micrometers or 0.00006 inch). This
means that a small amount of plutonium embedded in human tissue via inhalation would
result in a high, localized radiation dose. This would lead to continuous tissue damage as
long as the plutonium is lodged in the same position. A beta particle or gamma ray
deposits its energy over a much longer distance. Therefore, the dose intensity and
resultant biological damage is much less than that for an alpha particle.

Plutonium isotope 239 (Pu-239) is the primary isotope of plutonium released. The
plutonium isotope 241 (Pu-241) content of weapons-grade plutonium provides a larger
fraction of the total radioactivity. However, the radiation released by this isotope is
beta radiation, which produces only one-twentieth the biological damage of the alpha
particles emitted by Pu-239. To remain conservative, all of the aerosolized plutonium
was assumed to be Pu-239. The Pu-241 isotope is not considered further.

Release Scenarios. Either Case (1) or Case (2) mishap scenarios could result in the
burning of missile propellant in proximity to the reentry vehicle. While these cases are
unlikely events, they could result in loss of containment of plutonium and aerosolization
in a high-temperature propellant fire. For purposes of this study, the worst case would
be a fire in which 1 percent of the nuclear material is dispersed as particulate plutonium
dioxide in aerosol form.

Figure 5.4.2-2 depicts contours generated by a computer model of radiation
concentrations for a representative plutonium release in the deployment area.

Soil/Water Quality Impacts. One source of soil and water contamination from the
plutonium released into the atmosphere is from resuspension of particles that have
previously settled from the air onto the soil surface. Studies have shown that the amount
of material resuspended is an insignificant fraction of the amount initially deposited on
the ground. In the event of a mishap, most of the plutonium on the ground would be
removed; however, some small quantities may remain following cleanup. The remaining
plutonium is relatively insoluble and binds readily with soils to effectively limit its
spread to groundwater. Surface water runoff from this soil after a mishap and the
settlement of airborne plutonium particles on surface waters may pose a limited health
risk to biota, depending on the amount and concentration of plutonium reaching the
surface waters.

Biological Impacts. The intake of plutonium by animals and man has been studied
extensively. These studies have determined how much plutonium is retained in the body
and how the retained portion of this long-lived radioisotope is distributed within the
body. The body tissues that are the most critical (in terms of mortality risk) are bone
and bone marrow, lungs, and liver. These have been designated as "critical" because they
collect the plutonium taken in by inhalation or ingestion, and it remains in these tissues
for a sufficiently long time to cause damage or death during the period of retention; the
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"* Dwelling in a large eastern United States city for 20 years - 3,600 persons per

million.

"* Traveling 300,000 miles by auto - 1,000 persons per million.

"* Additional cancer deaths resulting from exposure to plutonium in a worst-
case HML mishap - 14.2 persons per million.

5.4.3 Cleanup Activities

Solid Propellant. The amount of solid propellant cleanup activities at a mishap site is
dependent on the nature of the mishap. The use of fire-retardant chemicals, removal of
contaminated soil and debris, and the extent of debris dispersal would determine the
impact from the cleanup procedures. In a severe case, significant quantities of soil could
be contaminated with solid propellant and its residue, requiring removal after a mishap.
The severity of this impact would be dependent on the environmental conditions at the
mishap site. Secondary impacts from cleanup activities are also possible.

Hydrazine. The mechanisms used to detect, cleanup, and dispose of spilled liquid
hydrazine would depend on the volume of hydrazine spilled, the surface on which it is
spilled, and the extent and nature of debris from the mishap that may prevent safe
access to the hydrazine spill. Pooled hydrazine could contaminate up to 10 square
meters of soil. Methods for decreasing the hazards resulting from a pool of hydrazine
range from careful collection of the liquid to dilution and chemical neutralization.
Hypochlorite compounds (e.g., household bleach) are commonly utilized to neutralize
hydrazine. Special care in the application of neutralizing agents would be necessary if
cleanup was being carried out in the vicinity of a stream. Proven methods are already
used in other Air Force systems and will be included in contingency plans for the
Small ICBM.

Nuclear Material. In the event of the dispersal of nuclear materials, cleanup would
consist of sealing off the area and physically removing the nuclear material and any
contaminated soil. Any contaminated vegetation would require removal and disposal.
The specifics of an individual action would depend on the circumstances of the release
and the character of the local area. Surface contamination could require the removal of
up to 5,000 cubic meters of soil in the vicinity of the mishap.

5.5 Conclusions

Two extremely unlikely assumptions, that a mishap occurs and that it results in the
release of the maximum amount of available propellant and nuclear materials, have been
the basis for this analysis. Given these assumptions, the predicted environmental
impacts would only be significant within the immediate mishap area with the exception
of air quality. No significant impacts on water quality can be expected. Biological
impacts would be similarly restricted to the nearby mishap area. Finally, human health
impacts could be severe but only within the immediate mishap vicinity.

Environmental impacts of the abnormal Small ICBM safety events are detailed in
Section 5.4. Environmental effects are summarized in Tables 5.5-1 through 5.5-5.
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Table 5.5-2

Environmental Effects of an Uncontrolled
Small ICBM Propellant Burn

Distance From Mishap Environmental Effects

Less than 1 km Local damage and injury or loss of life due to fire.
Chance of fuels, lubricants, and firefighting chemicals
running off into local surface water. Federal air quality
standards exceeded for 30 minutes, causing irritation of
eyes, throat, and skin. Chance of groundwater
contamination by fuel, lubricant, or firefighting
chemicals.

1 to 25 km Federal air quality standards exceeded for 30 minutes
to 1 hour. Spotting of vegetation due to HCI droplets.
Irritation of the eyes, throat, and skin of exposed people
and animals.

Greater than 25 km Possible acid rain. Federal particulate standard
exceeded for periods over 1 hour. No measurable
human health effects.

Table 5.5-3

Environmental Effects of an
Explosion of the Small ICBM Propellant

Distance From Explosion Environmental Effects

Less than 1,200 feet Injury or loss of life due to overpressure, flying debris,
and secondary fires.

1,200 to 1,425 feet Chance of damage to building due to overpressure,
chance of injury to people due to flying glass, and ear
damage due to overpressure.

Greater than 1,425 feet Possibility of fuels, lubricants, or firefighting chemicals
running into local surface water, and migrating into
groundwater.
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Table 5.5-4

Environmental Effects of a
Liquid Propellant Release

Distance From Mishap Environmental Effects

Less than 10 feet Destruction of local vegetation and contamination of
soil requiring clean up. Short-term contamination of
surface water if runoff occurs. Possible injury or death
if deflagration occurs. Chance of severe burns,
convulsion, and danger to life for first 18 minutes when
liquid hydrazine may be contacted.

10 feet to 1,500 feet 20-ppm hydrazine limit exceeded for up to 30 minutes
causing irritation of eyes, nose, throat, and lungs;
dizziness; nausea; and tremors.

Greater than 1,500 feet 0.03 NIOSH hydrazine limit exceeded creating "areas of
concern" requiring evacuation of personnel. Chance of
susceptible personnel located along centerline of plume
exhibiting irritation of eyes, nose, throat, and lungs.
Chance of fuel, lubricants, or firefighting chemical
runoff into surface water and migrating into
groundwater.

Table 5.5-5

Human Health Effects of Radiation Exposure

Radiation Level Human Health Effects

0.5 REM 32 additional latent cancer deaths in a 30-year
period per million people exposed

0.25 REM (weighted 14.2 additional latent cancer deaths in a 30-year
average for period per million people exposed
case study)

0.1 REM 6.4 additional latent cancer deaths in a 30-year
period per million people exposed

0.05 REM 3.2 additional latent cancer deaths in a 30-year
period per million people exposed

0.01 REM 0.64 additional latent cancer deaths in a 30-year
period per million people exposed

Note: REM = Roentgen Equivalent Man; a unit of biological dose used to indicate the
level of radioactivity in a contaminated area.
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6.0 U. BLIC COMMENTS

The Council on Environmental Quality (CEQ) regulations require that "after preparing a
draft environmental impact statement and before preparing a final environmental impact
statement the agency shall:

"* Obtain the comments of any federal agency which has jurisdiction by law or
special expertise with respect to any environmental impact involved or which
is authorized to develop and enforce environmental standards.

"* Request the comments of:

- Appropriate State and local agencies which are authorized to develop and
enforce environmental standards;

- Indian tribes, when the effects may be on a reservation; and
- Any agency which has requested that it receive statements on actions of

the kind proposed.

"* Request eomments from the applicant, if any.

"* Request comments from the public, affirmatively soliciting comments from
those persons or organizations who may be interested or affected."

The regulations further require that "an agency preparing a final environmental impact
statement shall assess and consider comments both individually and collectively," and
shall respond to those comments in the final document."

In compliance with these regulations, the Air Force released the Small Intercontinental
Ballistic Missile (ICBM) Draft Environmental Impact Statement (DEIS) for a 58-day
public review and comment period on June 25, 1987. Copies of the document were sent
to agencies, organizations, and individuals as required and as documented in Chapter 9.0,
and were made available to the public on request.

This chapter contains an overview of the public comment management process, a listing
of all respondents, and a catalog of all comments received on the DEIS and the responses
to those comments.

6.1 Public Review of the Draft Environmental Impact Statement

The public review and comment period for the DEIS began June 25, 1987 with publication
of the Notice of Availability in the Federal Register, and ended on August 21, 1987.
During this review period, public comments on the DEIS werE solicited. Written
comments were submitted to the Air Force Regional Civil Engineer, Ballistic Missile
Support Office at Norton Air Force Base, California. Verbal and written comments were
received at six public hearings held in the study area between July 20 and July 25, 1987.
As set forth in the CEQ regulations, these hearings were held at least 15 days following
availability of the DEIS. The hearings were held in Lewistown, Harlowton, Great Falls,
Conrad, Augusta, and Helena, Montana.

6.2 Receipt of Comments

During the public comment and review period, public comments on the DEIS were
received from federal, state, and local agencies; private organizations; and individual
citizens. The comments included memoranda, letters, and written statements submitted
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at the public hearings. Each of these are referred to as documents and all were given the
same consideration in the review and analysis process.

A total of 124 documents were received. Only one document (No. 124) was received
after the comment period. In addition, transcripts of the six public hearings have been
assigned document numbers 125 through 130.

6.3 Review and Response to Comments

Table 6.3-1 contains a listing of all respondents who submitted comments during the
public review and comment period. It identifies the author's affiliation, name, title, and
city. Respondents are grouped by type of affiliation: federal, state, and local agencies;
private organizations, and individual citizens. This table also identifies the document
number assigned to each respondent. All documents and the comments within them are
presented sequentially from 1 through 124 in Section 6.4. An individual looking for a
response to his/her comment can look at Table 6.3-1, identify his/her name, identify the
document number assigned to him/her, and go to the document number in Section 6.4 to
read the comment and response.

For all documents received during the public review period, 394 comments were identi-
fied. Table 6.3-2 provides a summary of the number of documents and comments by type
of affiliation. Table 6.3-3 categorizes the comments by issue categories. Ninety
comments, mostly from private organizations and individuals participating in the public
hearings, relate to Air Force policy. Many questioned the need for the system or its
deployment in Montana. Among the resource categories, the largest number of com-
ments related to socioeconomics (issue categories 3 through 7 elicited 90 comments).
Biological resources and transportation were othcr major resource categories eliciting 34
and 22 comments, respectively, followed by utilities (20 comments) and water resources
(18 comments). Other resources received less than 15 comments each. All of these
comments are listed in Section 6.4 along with the responses to individual comments.
Some comments have been responded to in detail in this section; others make reference
to responses made for similar comments by other respondents; and still others have been
responded to in the main body of the Final EIS (FEIS) text. To ease the search process,
references to this last category of responses are made in the form of FEIS section
numbers.

In some cases, respondents are referred to the Environmental Planning Technical Reports
(EPTRs). These are background studies which, in the interest of brevity and readability
of the document, contain detail not provided in the FEIS. Limited copies of these studies
will be distributed to the State of Montana Office of the Governor and public libraries in
the study area.

A complete list of respondents and all documents received during the public comment
period are reproduced in Appendix E of the FEIS, which is a separate volume. This
appendix also includes all public hearing transcripts as recorded by the court reporters.
Limited copies of this volume have been distributed to the Office of the Governor and
public libraries.

Information on how to obtain Appendix E and individual copies of the EPTRs can be
obtained by writing to:

Director of Environmental Planning
AFRCE-BMS/DEV
Norton Air Force Base, CA 92409-6448
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Table 6.3-1

List of Respondents

Serial Document
Number Respondents Number

Federal Agencies

1. U.S. Bureau of Indian Affairs 5
2. U.S. Bureau of Land Management (Sandra E. Sacher) 95
3. U.S. Bureau of Land Management (Wayne Zinne) 106
4. U.S. Bureau of Reclamation 123
5. U.S. Environmental Protection Agency 99
6. U.S. Fish and Wildlife Service 107

State Agencies

1. Montana State Board of Health 46
2. Office of the Governor (Governor Ted Schwinden) 98
3. Office of the Governor (Ralph Driear, Administrative Assistant) 101
4. Office of the Lieutenant Governor 1

Local Agencies

1. City of Great Falls 70
2. City of Lewistown 109
3. Fergus County Disaster & Emergency Services 44
4. Great Falls City-County Planning Board ill
5. Lewistown City-County Planning Office 45

Private Organizations

1. American Association of Retired Persons (Lloyd M. Erickson) 29
2. Birdtail Ranch (Doug and Nancy Dear) 87
3. Casino Creek Concrete (Marvin Mathison) 41
4. Chester United Methodist Church (Margaret Novak) 58
5. Concerned Citizens' Coalition (Marie Schreiber) 8
6. Concerned Citizens' Coalition (Wilbur L. Johnson) 36
7. Conrad Ambulance EMS (Paul P. Rathsack) 61
8. Farming Corporation (Arnold Lindberg) 63
9. Great Falls Ad Federation (Jay Egan) 32

10. Great Falls Area Chamber of Commerce (Mike Labriola) 30
II. Great Falls Clinic (Gordon K. Phillips) 89
12. Institute for Peace and International Security (Paul F. Walker) 105
13. Kaufmans (Ira M. Kaufman, Jr.) 6
14. Kelleher Law Office (Robert C. Kelleher, Sr.) 91
15. Konitz Contracting, Inc. (Tom Konitz) 49
16. Konitz Contracting, Inc. (Bob Killham) 50
17. Last Chance Peacemakers Coalition (Rick Duncan) 114
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able 6.3-1 Continued, Page 2 of 4

Serial Document
Number Respondents Number

Private Organizations

18. Logging Creek Ranch Company (David Doran) 35
19. Donald R. Marble Attorney at Law (Donald R. Marble) 100
20. Marra, Wenz, Johnson & Hopkins, P.C. (Warren Wenz) 94
21. Montana Catholic Conference (A.M. Moylan) 72
22. Montana Chamber of Commerce (Forrest H. Boles) 90
23. Montana Power Company (D.M. Sprague) 121
24. Moore Public Schools (Richard Hughes) 2
25 Physicians for Social Responsibility (Belle C. Richards) 68
26. Physicians for Social Responsibility (Belle C. Richards) 108
27. Physicians for Social Responsibility (Catherine E. Wilkerson) 113
28. Professional Systems, Inc. (Mark L. Macek) 21
29. Sisters of Charity oL^ Providence of Montana (Kathryn Rutan) 3
30. Sun Valley Sun (Charles D. Klein) 55
31. Waddell and Reed (Richard Moffitt) 17

Individual Citizens

1. Archie C. Bishop (Conrad) 115
2. Ruth Bishop (Conrad) 116
3. Michael Black (Billings) 40
4. Bill Bourret (Great Falls) 19
5. B.J. Bowlen (Great Falls) 120
6. Alan J. Brown (Great Falls) 14
7. Gerd J. Callant (Harlowton) 51
8. Carol I. Collins (Great Falls) 104
9. Harry Cosgriffe (Two Dot) 54

10. Jerry N. Costeu (Great Falls) 23
11. Deb Corcoran (Great Falls) 124
12. M. Eileen Croghau (Great Falls) 4
13. Robert J. Dahle (Great Falls) 25
14. Sue Dickenson (Great Falls) 12
15. Kent Dodge (East Helena) 69
16. Rebecca Dodge (East Helena) 73
17. Rosanne Donahoe (Helena) 92
18. Jim Eagen (Great Falls) 13
19. Opal Fladstol (Conrad) 60
20. J. Michael Fleming (Belt) 110
21. Dorothy Floerchinger (Conrad) 62
22. Gretchen Grayum (Montana) 112
23. Bill Hallinan (Helena) 103
24. Mary B. Hamilton (Helmsville) 67
25. Charles M. Heber (Great Falls) 102
26. Bette J. Hiner-Inseth (Helena) 85
27. Victoria M. Homer (Helena) 117
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Table 6.3-1 Continued, Page 3 of 4

Serial Document
Number Respondents Number

Individual Citizens

28. Zarina Jackson (Great Falls) 7
29. Richard A. Johnsten (Great Falls) 26
30. Robert F. Jorgensen, Jr. (Great Falls) 22
31. Ruby J. Kammerer (Helena) 83
32. Ed Keil (Conrad) 64
33. Bob Kelleher (Billings) 42
34. Ed Kendley (Palson) 118
35. Jack Kendley (Helena) 97
36. Ken Knudson (Great Falls) 11
37. Duane Kolman (Harlowton) 53
38. Phyllis J. Lake (Great Falls) 10
39. Marilynn Laughery (Lewistown) 43
40. Teresa Lawson (Great Falls) 18
41. Patricia M. Lindsey (Helena) 88
42. John E. Lubinus (Lewistown) 48
43. Marilyn Maddox (Helena) 84
44. Beverly Magley (Helena) 82
45. Stephen Maly (Helena) 76
46. Morris 0. Mancoronal, Jr. (Conrad) 56
47. Don Marble (Chester) 65
48. Dave McLaughlin (Helena) 93
49. Lois K. McMeekin (Helena) 81
50. Kay and Bernadette Miller (East Helena) 38
51. Frank B. Morrison, Sr. (Helena) 77
52. Melisa J. Myers (Helena) 96
53. Stewart Nash (Lewistown) 39
54. Buck O'Brien (Conrad) 57
55. Stephen O'Brien (Helena) 52
56. Jerry O'Connell (Great Falls) 20
57. Ray Oz.nan (Great Falls) 28
58. Ray Ozman (Great Falls) 79
59. Robert Parker (Ulm) 86
60. Bill Rockwell (Great Falls) 31
61. Jim Senkler (Helena) 75
62. Joan Sieffert (Helena) 71
63. Howard Snyder (Great Falls) 16
64. Louise Snyder (Great Falls) 15
65. Marcia Staigmiller (Great Falls) 9
66. Alice Stanley (Helena) 78
67. D.A. Sternberg (Helena) 122
68. Norman E. Stordahl (Conrad) 66
69. Milo Stubbs (Great Falls) 33
70. Diana S. Talcott (Great Falls) 37
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Table 6.3-1 Continued, Page 4 of 4

Serial Document
Number Respondents Number

Individual Citizens

71. Irene Terwolbeck (Gaplin) 119
72. T.H. Thomas (Great Falls) 27
73. Ken Vander Ven (Lewistown) 47
74. Janice S. Van Riper (Helena) 74
75. Shirley C. Walker (Great Falls) 24
76. Carla M. Williams (East Helena) 80
77. Zane Zell (Shelby) 59
78. Kenneth A. Ziegler (Great Falls) 34
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Table 6.3-2

Documents and Comments by Type of Affiliation

Affiliation Number of Documents Number of Comments

Federal Agency 6 67
State Agency 4 115
Local Agency 5 7
Private Organization 31 65
Individual Citizen 78 140

TOTAL: 124 394

Table 6.3-3

Number of Comments by Issue Categories and Type of Affiliation

Federal State Local Private Individual
Issue Category Agency Agency Agency Agency Citizen Total

1. Air Force Policy 2 18 70 90
2. System Requirements 2 1 1 7 3 14
3. Employment 34 4 9 47
4. Housing 1 3 3 7
5. Education 6 6
6. Public Services 20 2 1 1 24
7. Public Finance 4 2 6
8. Utilities 6 8 1 4 1 20
9. Transportation 7 2 3 2 8 22

10. Land Use 4 1 5
11. Recreation (including 9 5 14

Tourism)
12. Visual Resources 1 1 2
13. Cultural Resources 1 8 9
14. Biological Resources 13 12 6 3 34
15. Air Quality 9 1 10
16. Noise 3 1 1 5
17. Water Resources 14 3 1 18
18. Geology and Soils 9 1 1 11
19. Safety 1 7 4 12
20. Other Comments 3 4 12 19 38

TOTAL: 67 115 7 65 140 394
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6.4 Comments and Responses

Doe Comment
Number Number

COMMENT: DEIS received by Montana Clearinghouse. DEIS to be
listed in the next Intergovernmental Review Bulletin issued by the
Clearinghouse. Comments will be directed to AFRCE-BMS.

RESPONSE: Noted.

2 1 COMMENT: Comment in support of the deployment and operation of
the Small ICBM in central Montana for reasons of possible economic
boost to Montana and logical succession of the ongoing missile upgrade
process.

RESPONSE: Noted.

3 1 COMMENT: Comment in opposition to the installation of the Small
ICBM and other weapon systems in eastern Montana for reasons of
arms race escalation, cost of military buildup, increased cost to
taxpayers, and deterrent to rebuilding Montana's agricultural base and
new industries.

RESPONSE: The Small ICBM is a program directed by the President
and the Congress. They determine the relative priority of defense
versus other actions.

4 1 COMMENT: Comment in opposition to the Small ICBM system in
Montana for reasons of disagreement with national defense policy and
depending on a "war machine" for economic security.

RESPONSE: See response to document 3, comment 1.

5 1 COMMENT: Concerned about relationship of predictive model to
compliance with National Historic Preservation Act and to the
identification of Native American sites. Feels need for cultural
resources surveys.

RESPONSE: The Advisory Council on Historic Preservation has
identified predictive modeling as an acceptable part of the compliance
process, especially when large planning areas are involved. The model
is not intended to relate directly to Native American resources; they
were identified from existing records and consultation with Native
Americans. Cultural resources surveys have been conducted in
consultation with the State Historic Preservation Office.

5 2 COMMENT: The LOI definition for a low and moderate impact on
aggregate resources contains potentially contradictory sentences
regarding the adequacy of existing aggregate resources.

RESPONSE: The LOI definitions for aggregate resources have been
altered to clarify their meaning and are presented in FEIS
Section 4.10.1.2.
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6 1 COMMENT: Statement in support of deployment of the Small ICBM in
Montana because the construction and operations phases will bolster a
terribly weak economic area and also bring in more tourists.

RESPONSE: Noted.

7 1 COMMENT: The Air Force should have allowed more than 20 days for
review prior to public hearings.

RESPONSE: The Council on Environmental Quality regulations, which
implement the National Environmental Policy Act, require the
hearings to be held at least 15 days following availability of the DEIS.
The Air Force held the hearings 24 days after the release of the
DEIS. Further, the Air Force has allowed 58 days for public
comment. It was made clear during the hearings that written public
comments could be submitted to the Air Force through
21 August 1987.

7 2 COMMENT: Small ICBM is illegal because it violates SALT I and
SALT 1I treaties, which undermines and goes against our history of
arms control.

RESPONSE: The President and the Congress directed the program and
can decide on any future changes in it based on their assessment of
international arms control developments and other national security
and foreign policy concerns.

7 3 COMMENT: Small ICBM, because of such technology as penetration
aids and its extreme accuracy appears to be a first strike weapon not
the "billed" second strike weapon. Because of this, question its
deterrence capability.

RESPONSE: In keeping with the national security policy goals, the
President directed the deployment of the Small ICBM system.

7 4 COMMENT: We already have five other weapon systems with first
strike capability. The Soviets might see this as threatening and
aggressive leading to destabilization of the arms race.

RESPONSE: Noted.

7 5 COMMENT: Opposed to Small ICBM for reasons it creates local
inconveniences, is not vital to our national security, questions its
deterrent capability, and further destabilizes the arms race and costly.

RESPONSE: See response to document 3, comment 1.

8 1 COMMENT: Would military personnel be eligible for HUD-subsidized
programs? If yes, would military personnel have top priority? What
impact would the Small ICBM have on the clients of the Mercy Home
of Great Falls, which serves battered women and has 80 to 90 percent
of their cases moved into HUD projects?
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RESPONSE: Eligibility for HUD-subsidized housing is based on family
size and income. Should military personnel meet the eligibility
requirements, they would be required to follow the same procedures as
all other eligible Great Falls residents to obtain HUD housing. The Air
Force would provide housing either onbase or offbase through a
leasing/rental guarantee program for most of the Small ICBM military
personnel. Therefore, it is not expected that military personnel would
require HUD-subsidized housing and would not displace Mercy Home
referrals.

9 1 COMMENT: Comment in support of Small ICBM for reasons of the
positive impacts on county road systems, overall transportation in the
area, economy, and with appropriate planning and mitigation, the
impacts on schools and services can be protected.

RESPONSE: Noted.

10 1 COMMENT: Commentor offered the following commentary: didn't
want more "jetters" tearing up the street at 50-60 mph; value of home
will drop.

RESPONSE: Recent Air Force history and statistics (obtained from a
Peacekeeper Monitoring Program) suggest that such a situation is
unlikely to occur. The Air Force found that in Cheyenne, Wyoming, a
community in which ICBM deployment is currently underway, the
personnel hired by Air Force contractors were in their mid-30s, were
married, and averaged about 1 year of college. Most of them were
residents of the community prior to taking employment with the Air
Force. There is no "jetter" problem in Cheyenne, and we do not expect
one in Great Falls. All Air Force personnel are expected to follow a
code of conduct that reflects the importance of their mission. This
discipline is enforced at all times both onbase and offbase. Because of
the increase in housing demand associated with the program, we
expect the value of existing housing units in Great Falls to rise rather
than drop (FEIS Section 4.1.2.3).

10 2 COMMENT: Comment made that if the only way we can think to
increase employment is this program, we should take a long, hard look
at ourselves. Great Falls would be a bigger and better target in the
event of war. The U.S. should agree with the Soviet Union to remove
100 medium-range missiles in Europe.

RESPONSE: Noted.

11 1 COMMENT: Comment in support of Small ICBM deployment for
reasons of positive benefits, such as economy, to the Great Falls
community, surrounding area, as well as Montana; through cooperation
and mitigation, lessen the impacts, to the maximum extent possible, on
the community and its school system.

RESPONSE: Noted.
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12 1 COMMENT: What is the effect of Small ICBM on peace making role of

U.S. and disarmament.

RESPONSE: See response to document 7, comment 2.

13 1 COMMENT: Concerned about effect of mid-term cancellation.

RESPONSE: If the Small ICBM program is canceled at any time after
construction begins, an evaluation would be made to determine
potential impacts.

14 1 COMMENT: Will the local interstate highway system be expanded or
improved?

RESPONSE: The Federal Highway Administration (FHWA), state and
local transportation agencies, Military Traffic Management Command
(MTMC), and the Air Force will determine specific defense access road
improvements in support of the Small ICBM system.

15 1 ZOMMENT: Can see no reason why military children cannot be bused
to schools now closed when other classes are filled.

RESPONSE: Potential mitigation measures have been recommended in
FEIS Section 4.1.6 and do include busing students from Malmstrom
AFB to area schools. The final selection of mitigations to minimize
impacts on the Great Falls Public Schools system will be made by the
school board with participation of the Department of Defense.

15 2 COMMENT: Comment in support of missile program because we need
all the protection we can get since Russia is so far ahead of us in the
arms race.

RESPONSE: Noted.

16 1 COMMENT: Several schools in the Great Falls Public Schools system
are closed. They could be used for the children associated with the
program.

RESPONSE: See response to document 15, comment 1.

16 2 COMMENT: Comment in support of missile program because o, the
need to update our defense system and can live with the impacts.

RESPONSE: Noted.

17 1 COMMENT: Comment in support of Small ICBM program because of
possible increased business with Malmstrom AFB.

RESPONSE: Noted.

18 1 COMMENT: Comment in opposition to Small ICBM program for
reasons of cost, the threat to peace, and quality of life.

RESPONSE: See response to document 3, comment 1.
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19 1 COMMENT: Comment in support of Small ICBM program assuming
Congress determines this weapon system is necessary to maintain a
strong defense posture in this country.

RESPONSE: Noted.

20 1 COMMENT: Are additional gates planned at Malmstrom AFB?

RESPONSE: As a result of the proposed program, no new gates are
planned; however, there is some potential for relocating the north gate
to accommodate traffic-pattern changes.

21 1 COMMENT: Comment in support of the Small ICBM program for its
potential to establish a diverse and growing economic base.

RESPONSE: Noted.

22 1 COMMENT: Comment in support of Small ICBM program. Commentor
observation: a group of environmentalists continue to "stack the deck"
at various hearing meetings with negative viewpoints and taking all the
time. These groups are not representative of the majority of the
people and should be allowed to speak at only one meeting allowing the
news media a more objective sample of people attending meetings.
Maybe a show of hands for or against is in order.

RESPONSE: Noted.

23 1 COMMENT: Statement in support of Small ICBM deployment,
specifically Alternative 2, for its employment growth potential.

RESPONSE: Noted.

24 1 COMMENT: If U.S. safety is at such risk, the U.S. should press
forward with talks with the Soviets and resolve this explosive
situation.

RESPONSE: Noted.

25 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

26 1 COMMENT: Comment in support of Small ICBM program assuming
Congress determines this weapon system is necessary to maintain a
strong defense posture in this country.

RESPONSE: Noted.

27 1 COMMENT: Comment in support of Small ICBM program because
opinion is there will not be any significant adverse impacts.

RESPONSE: Noted.
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28 1 COMMENT: Why is the Small ICBM necessary?

RESPONSE: See response to document 7, comment 2.

29 1 COMMENT: Will the rates charged for public utilities be increased,
particularly for fixed income groups, such as senior citizens?

RESPONSE: The costs of utility service in the Great Falls area should
not increase as a result of the program. No additional capital
investments will be required for potable water, wastewater, solid
waste, and energy systems since excess plant capacity is available.
These facilities will be able to operate at a more efficient rate,
thereby reducing the cost per unit processed.

30 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

31 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

32 1 COMMENT: Comment in support of Small ICBM deployment because
it will benefit both the country and Great Falls.

RESPONSE: Noted.

33 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

34 1 COMMENT: What happens to the new missiles and transporters if a
new arms control treaty is signed?

RESPONSE: Any arms control treaty generally stipulates a period of
time, usually lasting several years, before the agreed limits must be
met. The parties to an agreement can use this time to make any
adjustments necessary to meet those limits.

34 2 COMMENT: Could Small ICBM program be a bargaining chip at peace

talk summits?

RESPONSE: These are determinations to be made by the President.

34 3 COMMENT: Will the program result in crowding at golf courses in
Great Falls?

RESPONSE: Golf facilities have been identified by the Great Falls
Park and Recreation Department as being occasionally used at or near
capacity. Without expansion of the existing golf facilities, it is
anticipated that crowding at the two city golf courses could occur
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more frequently as a result of baseline population growth. The Small
ICBM program population will result in additional use of the city's golf
facilities and will likely contribute to the crowding of these facilities
(FEIS Section 4.5.2.2).

35 1 COMMENT: Are there additional launch sites proposed in the areas
around Monarch and Niehart? If so, where?

RESPONSE: "he I ..,all ICBM program will only utilize the existing
Minuteman 'ch facilities. No additional launch facilities are
planned. Five if the proposed launch facilities (A-4, A-5, A-6, A-7,
and A-8) are located within 10 miles of the towns of Monarch and
Niehart. Three of tV -se (A-5, A-6, and A-8) will be utilized only under
Alternative 3, where all 200 launch facilities are used.

36 1 COMMENT: Will temporary workers choose to live in hotel/
motel/campgrounds or in rental housing? How can they afford to live
in motels for an extended period of time?

RESPONSE: About 30 percent of the construction workers are
expected to inmigrate to the Great Falls area. Based on past experi-
ence at F.E. Warren AFB, about 55 percent of the inmigrating workers
will live in rental housing, 15 percent in mobile homes, and 30 percent
in hotels/motels. Most workers who will live in hotels/motels for an
extended period of time will be collecting per diem payments to cover
this cost. However, it is not expected that temporary workers, who
will be in the area for an extended period of time, would live in
hotels/motels. R:ther, they will live in mobile homes and rental units.

37 1 COMMENT: Concerned that the Air Force is not sincere in wanting to
help the economics of the area.

RESPONSE: The Small ICBM program is proposed for deployment at
Malmstrom AFB to maintain the deterrence capabilities of U.S.
strategic forces. The anticipated impact on the economy as well as
other environmental issues were considered in the final selection
process. Operational needs of the system, however, were weighted
more heavily in that process (FEIS Section 1.1).

37 2 COMMENT: Could the Air Force utilize available local contractors
for the Small ICBM program?

RESPONSE: The process for selecting the construction contractors
and other vendors is an open, competitive process. The Air Force
cannot require contracts to go only to local firms. The Air Force will
support certain activities such as giving information seminars so that
local firms become more knowledgeable in how to compete
successfully for federal jobs. To the extent feasible, the Air Force
will divide construction activities into smaller segments which will
better meet the bonding capabilities of the small contractors. This
will permit smaller local firms to compete more actively in the Small
ICBM program bidding process (FEIS Section 4.1.2.1).

6-14



37 3 COMMENT: Concerned that influx of young military personnel will
increase crime.

RESPONSE: Crime rates are based on many variables, not just the age
of certain segments of the population. It is not expected that the
additional military personnel will result in disproportional increases in
crime in the area. Recent experience with the Peacekeeper in
Minuteman silos program at F.E. Warren AFB indicated that no
increase in crime rates was attributed to military personnel.

37 4 COMMENT: Young Air Force personnel are less likely to take care of
rental housing.

RESPONSE: About 70 percent of young enlisted Air Force personnel
are unmarried and will be living in dormitories on Malmstrom AFB.
Married personnel who live offbase receive a housing allowance that
enables them to obtain and maintain suitable housing within the
community.

37 5 COMMENT: Will unsuccessful job seekers be transients or vagrants,
thereby destabilizing Great Falls?

RESPONSE: Based on experience with the Peacekeeper missile
deployment at F.E. Warren AFB, job seekers will be mature, educated,
family types who will not destabilize Great Falls.

37 6 COMMENT: Adding more weapons to the world arsenal will not make
for a stable and secure environment.

RESPONSE: Noted.

37 7 COMMENT: Question the sincerity of the military processing the EIS.

RESPONSE: It is not disqualifying under the law that the proponent
agency favors the adoption of the proposal or particular alternatives or
mitigation measures. What is required is that the EIS provides an
adequate analysis of the environmental impacts that can be
anticipated.

37 8 COMMENT: It is dishonest to have a division of a defense contractor
writing the EIS. It is a conflict of interest and loses its credibility. If
another EIS is prepared, it should be done by objective people taking
key roles in its development.

RESPONSE: The U.S. Air Force was aware of the possibility of
conflict of interest from the inception of the environmental support
contract. After full investigation, it was determined that Tetra Tech's
relationship with Honeywell, a defense contractor, did not pose a
conflict of interest. A detailed answer to this question was provided
by the Air Force in response to a comment by Mr. Kruger in the
Lewistown public hearings on the DEIS. It appears verbatim in the
transcripts of those hearings on pages 13 through 15. (FEIS
Appendix E.)
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38 1 COMMENT: Comment in opposition to deploying 200 Small ICBMs in
north central Montana. Also would like to get rid of the Minuteman
silos.

RESPONSE: Noted.

39 1 COMMENT: Concerned that HMLs will be on public roads every day
and that accidents are inevitable.

RESPONSE: A HML may be on the road almost every day, especially
along U.S. 87/89 between Great Falls and Belt; however, farther from
the base, the frequency would be lower. In addition, with the driving-
safety program provided for HML drivers and the presence of a U.S.
Federal Marshall controlling traffic and leading the HML transporter
convoy, traffic accidents related to HML transport would be
minimized.

39 2 COMMENT: Concerned about severe impacts on the Great Falls
Public Schools system due to the Small ICBM.

RESPONSE: The impacts on the Great Falls Public Schools system
have been evaluated as high and significant for the Proposed Action
with both housing options, and all alternatives (FEIS Sections 4.1.2.4
and 4.1.3.4). However, potential mitigation measures have been
identified in FEIS Section 4.1.6 and Appendix D as possible ways of
eliminating or alleviating these impacts.

39 3 COMMENT: Concerned that housing will be built for the program and
abandoned at a later date when program is completed.

RESPONSE: The program is not expected to follow a "boom-bust"
pattern. Housing demand will increase gradually over the construction
phase and stabilize at these higher levels once the operations phase is
reached.

39 4 COMMENT: Comment strongly urges the Small ICBM program not be
recommended in Montana or anywhere in the U.S. Recommends putting
our protection in the air.

RESPONSE: Noted.

40 1 COMMENT: Statement in opposition to Small ICBM deployment in
Great Falls area for reasons of possibility of more crime, false and
temporary economic growth, and HML movements.

RESPONSE: These issues are addressed in FEIS Sections 4.1.2.1,
4.1.2.5, and 4.3.2.1.

41 1 COMMENT: Comment in support of Small ICBM deployment in central
Montana for reasons of little impacts, economic boost, and more jobs.

RESPONSE: Noted.
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41 2 COMMENT: Concerned that traffic will increase due to HMLs on the
roads.

RESPONSE: Traffic impacts are recognized (FEIS Section 4.3.2.1) and
possible mitigation measures are identified in the FEIS Section a.3.6.

42 1 COMMENT: Requested Lewistown public hearing transcript.

RESPONSE: Copy provided.

43 1 COMMENT: Comment in opposition to Small ICBM for reasons of cost
of program, the state is in a recession, cattle ranchers are barely
surviving, and dollars couid be better used elsewhere.

RESPONSE: See response to document 3, comment 1.

44 1 COMMENT: Concerned about what effect the Small ICBM program
personnel will have on the Fergus County Disaster and Emergency
Services. If there is an effect, who will assist either monetarily or
otherwise?

RESPONSE: For Fergus County, short-duration county public services
impacts are considered low due to projected increases in the number of
emergency calls of up to 5 percent. These impacts are not considered
significant since no additional personnel or facilities would be
needed. No long-duration impacts would occur (FEIS Section 4.1.2.5).

45 1 COMMENT: EIS does not reference satellite maintenance sites -
economic and safety basis for consideration.

RESPONSE: As a result of suggestions made during scoping meetings
and public hearings, the Air Force has initiated a study of expanding
the maintenance capabilities at the HML enclosures. This could
reduce traffic delays and accident potential associated with missile
movements to Malmstrom AFB. Additionally, the resulting increase in
construction workers in the deployment area has the potential to
provide beneficial economic impacts to outlying communities. The
concept of satellite or field maintenance centers at Lewistown and
Conrad, however, was found unfeasible for the following reasons:
(1) maintenance and repair of the HML at these centers would require
duplication of secure facilities such as assembly, surveillance, and
inspection building; mechanical maintenance shops; and weapons
storage area; (2) facility construction would require additional land
acquisition and road upgrades, thereby increasing program costs; and
(3) Field Missile Maintenance Squadron and Security Police Squadron
personnel would have to be located at the satellite centers increasing
the overall military personnel requirements.

46 1 COMMENT: Montanans voted against further deployment of nuclear
weapons 5 or 6 years ago. Commentor wants to see this vote honored
and if not honored, at least addressed in the EIS.

RESPONSE: The defense of this country is a national issue. The basing
and deployment decisions are ultimately made by the Congress and the
President.

47 1 COMMENT: Concerned that traffic will increase due to HMLs on the
roads.

RESPONSE: See response to document 41, comment 2.
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47 2 COMMENT: Will highways used by the HMLs be improved?

RESPONSE: The Air Force is presently coordinating with the Military
Traffic Management Command, Federal Highway Administration,
Montana State Department of Highways, and county road departments
regarding road and bridge improvements needed to accommodate
increases in program-related traffic, including HML movements.

48 1 COMMENT: Concerned that home is near launch facility N-8.

RESPONSE: Launch facility N-8 would be utilized only if Alternative
3 is implemented. For this alternative, all 200 launch facilities are
proposed to be utilized and will affect a number of homeowners.
Options available to the homeowners under these circumstances are
discussed in FEIS Section 4.4.1.2.

49 1 COMMENT: Comment in support of Small ICBM system for national
safety.

RESPONSE: Noted.

49 2 COMMENT: Could the Air Force utilize available local contractors
for the Small ICBM program?

RESPONSE: See response to document 37, comment 2.

50 1 COMMENT: Comment in support of Small ICBM program in Montana
in the belief we need to stay competitive in the area of ICBMs and the
program will have a positive effect on the economic climate in
Montana.

RESPONSE: Noted.

51 1 COMMENT: Concerned about sonic booms in Harlowton.

RESPONSE: No sonic booms would be induced by this program.

52 1 COMMENT: Questions the need for additional new weapons systems as
the Small ICBM.

RESPONSE: See response to document 7, comment 2.

52 2 COMMENT: Questions the selection of a more populated area such as
north-central Montana as opposed to a less populated area such as
Alaska or northern Canada.

RESPONSE: Initial screening of potential deployment locations began
with a list of 4,200 DOD and DOE installations situated throughout the
50 states. Using existing data on these locations, each was evaluated
against minimum technical and operational criteria. From the initial
effort, all but 51 areas in 15 states were eliminated. Field visits were
used to collect and validate the data needed to conduct comparative
analyses to determine the suitability of each location. The list was
then reduced to 24 installations at this level of screening. An
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assessment of the environmental impacts on these locations was
presented in the Legislative Environmental Impact Statement (LEIS).
On December 19, 1986, the President announced the decision that
Malmstrom AFB had been selected for initial deployment of the Small
ICBM. The decision was based on operational effectiveness, cost,
mission compatibility, and the LEIS.

53 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

54 1 COMMENT: Concerned about noxious weeds.

RESPONSE: Road and bridge upgrading along T/E routes will be
conducted by state or county agencies or their contractors. Develop-
ment and implementation of subsequent reclamation and noxious weed
control programs along T/E routes are the responsibility of these
agencies. Reclamation and noxious weed control programs for areas
disturbed onbase, around launch facilities, and along access roads will
be developed, implemented, and monitored by the Air Force in accor-
dance with COE practices for environmental protection (FEIS
Section 4.8.1.4).

55 1 COMMENT: Concerned about special impact on Augusta and suburban
area.

RESPONSE: No major impacts have been identified for the community
of Augusta. The discussion in the EIS is concentrated on those areas
that will be affected by the program.

56 1 COMMENT: The military is too large, expensive, and dangerous to
feel safe. The U.S. should stop military buildup and not make Montana
a target for all countries who wish to launch against the U.S.

RESPONSE: See responses to document 3, comment 1 and docu-
ment 52, comment 2.

56 2 COMMENT: Concerned that the program will affect air quality in
Montana.

RESPONSE: Program-related construction would result in some
temporary air quality impacts which would be low and not significant.
Long-duration operations impacts would be negligible (FEIS
Section 4.11.2).

56 3 COMMENT: Concerned that the program will affect clean water in
Montana.

RESPONSE: Some short-duration degradation of the quality of
streams in the deployment area can be expected to occur during the
construction phase. The overall impacts on the receiving streams are
expected to be low and not significant (FEIS Section 4.9.2.2).
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57 1 COMMENT: What is the rationale for deploying the new Small ICBM
on Minuteman sites? Wouldn't this arrangement make it easier for any
enemy to knock out both missile systems at the same time with the
same warhead?

RESPONSE: The President chose deployment of the Small ICBM in
HMLs on existing Minuteman launch facilities because it maintains the
mobility necessary for survival at a reasonable cost. The Small ICBM
will be using 100 to 200 launch facilities located throughout an
8,500-square-mile area in north-central Montana. Upon tactical
warning of a launch against the U.S., the HMLs will dash off of the
launch facilities, covering an area well in excess of the existing
8,500 square miles. This ability provides the survivability of the
system.

57 2 COMMENT: Now that the Small ICBM appears to be a real program to
be based in the Great Falls area, will the Minuteman missiles be
removed? If so, what are the potential socioeconomic impacts of
decommissioning the Minuteman?
RESPONSE: There are no present plans to decommission the

Minuteman missiles or change their method of operations.

58 1 COMMENT: Comment in support of the No Action Alternative.

RESPONSE: Noted.

59 1 COMMENT: Comment about psychological and moral impacts, and
will of the people.

RESPONSE: The purpose of an EIS is to analyze expected changes
resulting from the Proposed Action and its reasonable alternatives,
including the No Action Alternative, that could significantly affect the
quality of the human environment. It is not the purpose of this EIS to
discuss morality, military tactics, or general societal issues. Finally,
Congress, in Section 209(c)(4) of the 1986 DOD Authorization Act,
directed the Air Force to analyze the environmental effects of
"deployment and peacetime operation." The U.S. Supreme Court has
held that psychological impacts attributable to the fear that an event
like nuclear war may occur in the future is not an appropriate subject
for EIS analysis because it is not related to the physical impacts of the
program (Metropolitan Edison v. People Against Nuclear Energy,
April 1983). Also see FEIS Section 1.7.2.

60 1 COMMENT: Additional costs of education (in Conrad) should be paid
for by the federal government.

RESPONSE: The federal program set forth in P.L. 81-874 recognizes
the responsibility of the U.S. for the impact which certain federal
activities have on the local educational agencies. Currently, students
whose parents live or work on federal property in the Great Falls
Public Schools system qualify for impact aid. However, in order to
qualify for the P.L. 81-874 monies, at least 3 percent of the student
membership must have parents who live or work on federal property.
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The Conrad Public Schools system presently does not qualify for this
aid, but may when the Air Force strategic training installation locates
in Conrad in 1988.

61 1 COMMENT: Will new housing be built or will housing be remodeled in
Conrad?

RESPONSE: No new housing construction or major remodeling is
expected to occur in Conrad as a direct result of this program.

61 2 COMMENT: Could the Air Force utilize available local contractors
for the Small ICBM program?

RESPONSE: See response to document 37, comment 2.

62 1 COMMENT: Comment in opposition to Small ICBM deployment
because of the need to balance the national budget and we must stop
the uncontrolled profit in the military.

RESPONSE: See response to document 3, comment 1.

63 1 COMMENT: Statement on the injuries sustained by his family as a
result of Minuteman missile movements.

RESPONSE: Because of increased vehicular traffic, the risk of
automobile accidents would increase during the construction phase and
over the life of the Small ICBM program. Increased emphasis on
defensive driving by military personnel and normal safety precautions
during HML movements would help keep the risks to a minimum. HML
drivers will be trained regularly at a special HML vehicle operations
training area located at the base.

64 1 COMMENT: Comment in support of Small ICBM deployment because
the program will not create any additional short- or long-term cost to
the local taxpayers.

RESPONSE: Noted.

35 1 COMMENT: Comment in support of the No Action Alternative.

RESPONSE: Noted.

66 1 COMMENT: Comment in support of deployment of the Small ICBM at
Malmstrom AFB.

RESPONSE: Noted.

67 1 COMMENT: The EIS didn't address the issue of AIDS and the high
influx of military personnel, high-risk group.

RESPONSE: It is not the intent of this EIS to discuss moral or general
societal issues. However, the Air Force has taken the following steps
to address the spread of the AIDS virus. Since September 1985, all
applicants for active duty are tested for the AIDS virus. Anyone who
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tests positive is denied permission to enter the Air Force. In October
1986, the Air Force began testing of all persons on active duty or in
the Air Force Reserves. Testing of all personnel will be completed by
September 1988. As of August 31, 1987, 441,119 had been tested and
497 tests showed positive for AIDS virus for an infection rate of
1.1 per 1,000. The infection rate for all DOD employees is 1.6 per
1,000. No comparable figures for the general public are known as there
is no widespread testing of the general public. Any Air Force person
who tests positive is sent to Wilford Hall Medical Center at Lackland
AFB, Texas for evaluation. If active AIDS virus is found to be present
in the system, the person is medically retired from active duty.

67 2 COMMENT: Will deployment of the Small ICBM affect tourism in
Montana?

RESPONSE: A discussion of the tourism industry in Montana has been
added to Regional Recreation, FEIS Sections 3.5.3 and 4.5.2.

67 3 COMMENT: Concerned that the proposed program will affect the
beauty of Montana.

RESPONSE: With the construction of HML enclosures, both local
residents and tourists will become more aware of missile deployment
in the area. The earth-covered igloos would resemble mounds of earth
and be most noticeable in the very flat terrain. Many viewers would
be unable to distinguish between the alternative pre-engineered
buildings and one of the many agricultural buildings in the area. Along
Interstate 15 between Yellowstone National Park and the Canadian
border, only three HML enclosures (launch facilities 1-6, 1-7, and P-9)
would be visible.

67 4 COMMENT: Statement on how the military should spend its money,
the abolishing of the CIA and NSC, forget the Persian Gulf and what
Charles Russell would say to "Midgetman."

RESPONSE: See response to document 3, comment 1.

68 1 COMMENT: EIS should address psychological effects on children.

RESPONSE: See response to document 59, comment 1.

68 2 COMMENT: Statement in opposition to Small ICBM deployment
because of the needs of the people of the world for food, clothing,
shelter, and that health care monies must not be diverted to
unnecessary armaments.

RESPONSE: See response to document 3, comment 1.

69 1 COMMENT: Comment in opposition to Small ICJM deployment for
numerous reasons as there is no need for further buildup of our nuclear
arsenal, can't afford it socially or morally, welfare system now helping
the weapon building corporations rather than the poor citizens,
financial stress on taxpayers, health hazards and the socioeconomic
"boom-bust" impacts that will further erode the fragile Montana
environment and society.
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RESPONSE: See response to document 3, comment 1.

70 1 COMMENT: The City of Great Falls believes that disposal space at
their existing landfill, along with the space available on the adjacent
leased property, will provide a minimum of 15 years service.

RESPONSE: FEIS Sections 3.2.3.3 and 4.2.2.3 have been revised to
reflect this change.

70 2 COMMENT: Page 4-84: The last potential mitigation measure listed
refers to "alternative sources of state and federal funding to provide
for additional staff, and equipment, for local governments." Suggest
this statement be augmented with specific sources, if possible.

RESPONSE: No alternative sources of funding have been identified.
This mitigation has been deleted from the FEIS.

70 3 COMMENT: Specific mitigation measures should be provided to
address identified impacts on urban roads.

RESPONSE: Potential mitigation measures have been identified in the
FEIS Appendix D.

71 1 COMMENT: Why do we need more weapons when some people are not
being fed or clothed?

RESPONSE: See response to document 3, comment 1.

72 1 COMMENT: Concerned about the impact suffered by low-income
Americans due to the proposed program.

RESPONSE: The Small ICBM program's effect on low-income people
was studied under various elements. During the construction phase
greater employment opportunities will become available, providing a
beneficial effect for unemployed or underemployed yet qualified
persons. Housing will be supplied to most military personnel, whether
onbase or offbase, and therefore, no significant increase in housing
prices is expected. During the construction phase, there could also be
a temporary increased demand for public assistance programs because
of the presence of unsuccessful job seekers, but this increase in service
demand should diminish during the operations phase. Program-related
increases in demand for utility services are not expected to cause a
price increase for local customers. These issues are discussed in FEIS
Sections 4.1.2.1, 4.1.2.3, 4.1.2.5, and 4.2.2.

73 1 COMMENT: Comment in opposition to Small ICBM deployment in
Montana because of religious and family beliefs and difficulty
understanding why we need the system.

RESPONSE: Noted. Rationale for the deployment of the Small ICBM
system is provided in FEIS Section 1.1.
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74 1 COMMENT: Was the scope of this EIS specifically and unambiguously
limited by legislation?

RESPONSE: The Congress, in Section 209(c)(4) of the 1986 DOD
Authorization Act, directed the Air Force to analyze the
environmental effects of "deployment and peacetime operation" of the
Small ICBM system (FEIS Section 1.7.2). The EIS was prepared in
accordance with this statute.

75 1 COMMENT: Comment in support of the No Action Alternative.

RESPONSE: Noted.

76 1 COMMENT: The EIS does not address the environmental impacts of an
accidental oe intentional launch of a missile. Without such analysis,
the program (Proposed Action and alternatives) will provoke legal
action.

RESPONSE: System safeguards have been developed to ensure that
there is no possibility of accidental launch. Analysis of intentional
launch is beyond the scope of the EIS, since the Congress directed that
only peacetime operations be addressed.

77 1 COMMENT: The EIS does not address the environmental impacts of an
accidental or intentional launch of a missile. Without such analysis,
the program (Proposed Action and alternatives) will provoke legal
action.

RESPONSE: See response to document 76, comment 1.

78 1 COMMENT: Does the Air Force have a hazardous waste management
plan?

RESPONSE: Malmstrom AFB has a hazardous waste management plan
that identifies the procedures to be followed for the collection,
documentation, and disposal of hazardous wastes. Currently hazardous
wastes generated onbase are collected, stored onbase, and then
transported to an out-of-state, EPA permitted disposal facility (FEIS
Sections 3.2.3.3 and 4.2.2.3).

79 1 COMMENT: Commentor questions the need and urgency of deploying
the system.

RESPONSE: The Congress mandated that the program be pursued as a
matter of the highest national security priority with initial operational
capability (IOC) by the end of 1992. In order to meet this IOC date
and adhere to the requirements of the National Environmental Policy
Act, the Air Force is conducting this assessment of the environmental
impacts for Malmstrom AFB this year (1987).

79 2 COMMENT: Comment in opposition to Small ICBM system for reasons
as lack of confidence the system will work; and money better spent on
housing, education, medical research, and cleaning up the air and
water.
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RESPONSE: See response to document 3, comment 1.

80 1 COMMENT: Doesn't this program effectively add 100 to 200 possible
targets concentrated within a fairly small area?

RESPONSE: See response to document 57, comment 1.

80 2 COMMENT: What happens to the area after construction?

RESPONSE: The proposed Small ICBM program at Malmstrom AFB is
expected to have a 20-year life span. The construction phase will
be followed by a substantial operations phase. Therefore, this program
is not expected to follow a "boom-bust" pattern. This issue is covered
in FEIS Section 4.1.2.2.

81 1 COMMENT: Comment in opposition to Small ICBM deployment for
reasons such as more dollars being spent on defense when foreclosures
on family farms continue to escalate, cutbacks in education and funds
being restricted or no longer available on such things as housing,
nutrition, medication, and therapy. The real environment affects
everyone in the U.S., not just Montana.

RESPONSE: See response to document 3, comment 1.

82 1 COMMENT: Comment in support of the No Action Alternative.

RESPONSE: Noted.

83 1 COMMENT: Comment in opposition to Small ICBM deployment
because people won't be any safer than now, don't need any more
people in Montana, and possible accidents and contamination.

RESPONSE: Noted.

83 2 COMMENT: What is to become of the Minuteman system? Where
does the money come from to build the Small ICBM system?

RESPONSE: There are no present plans to decommission the
Minuteman missile or change the method of operation. The Small
ICBM program will be funded by the Congress.

84 1 COMMENT: Comment in support of Small ICBM program because it
will enhance Montana's economy and help deter aggression.

RESPONSE: Noted.

85 1 COMMENT: Comment in opposition to the Small ICBM system
because it is only another deterrent in a series of prior deterrents that
is costly. The promised boom to the Great Falls economy is paltry
compared to what it would buy to enhance life, not destroy it.

RESPONSE: See response to document 3, comment 1.
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86 1 COMMENT: Comment in opposition to Small ICBM for moral and
spiritual reasons.

RESPONSE: Noted.

87 1 COMMENT: Comment in opposition to Small ICBM deployment for
reasons as gates left open, broken cattle guards, damaged county
roads, and increased crime.

RESPONSE: The Air Force has an ongoing program to supplement
existing base procedures to educate new construction and operations
personnel on local sensitive issues and concerns of property owners in
an effort to minimize undesirable consequences.

88 1 COMMENT: Comment in opposition to Small ICBM deployment in
Montana or any other state because the U.S. needs to decrease nuclear
weapons, not add to them.

RESPONSE: Noted.

89 1 COMMENT: Comment in support of Small ICBM deployment at
Malmstrom AFB because we need to update the missile system and
continue deterrence to maintain peace.

RESPONSE: Noted.

90 1 COMMENT: Comment in support of Small ICBM deployment at
Malmstrom AFB because of the positive economic factors generated
by the program for Montana.

RESPONSE: Noted.

91 1 COMMENT: Comment objects to placement of 200 Small ICBMs in
Montana because the missiles are in violation of SALT I and SALT II
treaties.

RESPONSE: See response to document 7, comment 2.

91 2 COMMENT: Recent news stories have described the failure of certain
components of the Peacekeeper missile. Would the Small ICBM use
these components? Is the Air Force certain that the Small ICBM
would operate properly?

RESPONSE: Only fully verified components are used in operational
systems. The system will be fully tested and verified before it
becomes operational. The Air Force is confident that the Small ICBM
will perform as designed.

92 1 COMMENT: Comment in opposition to Small ICBM deployment in
Montana or anywhere on this planet because it is environmentally
unsafe, a huge threat to all life and the U.S. should stop the escalation
of nuclear weapons.
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RESPONSE: See response to document 7, comment 2.

92 2 COMMENT: The EIS does not address the threat to all life on this
planet.

RESPONSE: See response to document 74, comment 1.

93 1 COMMENT: The people of Montana previously voted against any more
new weapons. Is this being considered by the state and federal
governments?

RESPONSE: See response to document 46, comment 1.

93 2 COMMENT: It appears the majority of the public hearing testimony is
opposed to the new missile system. These people are not being heard.

RESPONSE: Your comments have been provided to the decision-
makers as required by law.

93 3 COMMENT: War has never solved anything. Hiroshima and Nagasaki
are two very vivid reminders that not even nuclear warfare is an
effective deterrent. As long as people are willing to bear arms, we will
have war.

RESPONSE: Noted.

94 1 COMMENT: Comment in support of Small ICBM deployment at
Malmstrom AFB as long as various impacts are dealt with
appropriately during construction and operation of the system.

RESPONSE: Noted.

95 1 COMMENT: Requests the Miles City District Office of the Bureau of
Land Management be notified when affected launch facilities are
identified so that further analysis can be accomplished.

RESPONSE: Will notify.

96 1 COMMENT: Why wasn't California selected for Small ICBM
deployment?

RESPONSE: A number of California military bases, along with other
bases in all 50 states, were evaluated for Small ICBM deployment by
the Air Force during recently completed siting and environmental
investigations. Results of these two exhaustive studies were provided
to the Congress and to the President. On the basis of operational
effectiveness, cost, mission compatibility, and the assessment of
environmental impacts presented in the Small ICBM LEIS, the
President, on December 19, 1986, announced the decision to deploy
200 Small ICBMs in Montana.

96 2 COMMENT: Concerned that four-lane highways will be built in remote
areas of Montana and ruin the land, creeks, and rivers.
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RESPONSE: There are no plans for building four-lane highways in the
remote areas of Montana as part of the Proposed Action. The need for
road improvements is being studied jointly by the U.S. Air Force,
Military Traffic Management Command, and federal, state, anti lcal
transportation agencies. These damaging mitigation measures are
discussed in FEIS Sections 4.8.1.4, 4.8.6, and Appendix D.

96 3 COMMENT: Will deployment of the Small ICBM affect tourism in
Montana?

RESPONSE: See response to document 67, comment 2.

96 4 COMMENT: Concerned about possible accidents that could affect
such things as air quality, plant life, etc.

RESPONSE: This issue is addressed in FEIS Sections 5.3.2 and 5.4.

97 1 COMMENT: Concerned about the aesthetics, maintenance, and use of
existing transportation systems.

RESPONSE: The Air Force is coordinating the maintenance and use of
existing transportation system with the Military Traffic Management
Command, Federal Highway Administration, Montana Department of
Highways, and local agencies through the Defense Access Roads needs
process. As a result of the decisions made through this process, the
Air Force will conduct or assist local agencies in the maintenance of
existing transportation systems.

97 2 COMMENT: Concerned about geology and soils impacts due to the
proposed program changes to the transportation system.

RESPONSE: Descriptions of the effects of the Small ICBM program,
resulting from modification of highways and bridges and construction
at launch facilities and Malmstrom AFB, are presented in FEIS
Section 4.10.2. 1, with soil erosion discussed in FEIS Section 4.10.2.3.

97 3 COMMENT: Concerned about biological impacts due to the proposed
program changes to the transportation system.

RESPONSE: Potential impacts on biological resources resulting from
modification of highways and bridges, as well as program operations
are discussed in the FEIS for specific impacts occurring within
sensitive areas, (e.g., bridge replacement over important streams or
potential disturbance of threatened and endangered species habitat).
Additional specific potential mitigation measures have been added in
FEIS Appendix D.

97 4 COMMENT: Concerned about noxious weeds.

RESPONSE: See response to document 54, comment 1.

97 5 COMMENT: Concerned about the disruption of local quality of life
due to proposed changes to the transportation system.
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RESPONSE: In the absence of appropriate mitigation measures, the
proposed Small ICBM program could lead to increased congestion and
delay on transportation systems in the affected areas which could
affect the quality of life as perceived by local citizens. This issue is
discussed in detail in FEIS Section 4.3.2.1.

97 6 COMMENT: Will deployment of the Small ICBM affect tourism in
Montana?

RESPONSE: See response to document 67, comment 2.

97 7 COMMFNT: Commentor questions: What is our future? Do we have
control?

RESPONSE: See response to document 7, comment 2.

97 8 COMMENT: Questions the need for additional new weapons systems as
the Small ICBM.

RESPONSE: See response to document 7, comment 2.

97 9 COMMENT: What is the susceptibility of the system to
electromagnetic pulse?

RESPONSE: The system is being designed to minimize its suscepti-
bility to electromagnetic pulse.

97 10 COMMENT: Questions the economic effectiveness "benefit/cost
analysis" of adding the weapon system.

RESPONSE: See response to document 3, comment 1.

97 11 COMMENT: What is the life span of this program?

RESPONSE: Deployment of the Small ICBM would require
approximately 6 years of construction activities in the deployment
area, followed by 20 or more years of operations (FEIS Section 1.6).

97 12 COMMENT: What is the system susceptibility to terrorism?

RESPONSE: See FEIS Section 5.2.1.3.

97 13 COMMENT: How would the HML be able to operate in Montana's
normal and winter blizzard conditions?

RESPONSE: The HML was designed to operate under extreme weather
conditions. Winter testing was carried out at Malmstrom AFB last
winter. To date, all tests indicate that the vehicle will meet design
goals. Further tests will be conducted during the winter of 1988.

97 14 COMMENT: Statement in opposition to the Small ICBM proposal.

RESPONSE: Noted.
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98 1 COMMENT: The function of the Montana Department of Family
Services (DFS), that is, the protection of children and adults from
abuse and neglect, and the prevention of family violence should be
discussed in the FEIS.

RESPONSE: The DFS discussion has been included in FEIS
Sections 3.1.3.5 and 4.1.2.5.

98 2 COMMENT: Section 8.2.2 does not list either the Department of
Social and Rehabilitation Services (SRS) or SRS' Community Services
Division. Also, the Department of Community Affairs should be
deleted.

RESPONSE: Corrections have been made to FEIS Section 9.2.2.

98 3 COMMENT: The Cascade County Office of Human Services is
discussed in the body of the document. The social workers from
Cascade County Office of Human Services have become part of the
DFS staff.

RESPONSE: Noted. FEIS Sections 3.1.3.5 and 4.1.2.5 have been
revised in response to this comment.

98 4 COMMENT: The social workers from Cascade County Office of

Human Services have become part of the DFS staff.

RESPONSE: Noted.

98 5 COMMENT: The DEIS makes no reference to the protective service
functions that DFS has.

RESPONSE: The DFS discussion has been included in FEIS
Sections 3.1.3.5 and 4.1.2.5.

98 6 COMMENT: The military population projected by the year 2000 would
add some additional burdens on the DFS staff and budget for child
protective and adult protective services.

RESPONSE: Noted. FEIS Section 4.1.2.5 has been revised to include a
discussion of the increased demand for these services.

98 7 COMMENT: The FEIS should address impacts on the budget of the
DFS because of expansion of child and adult protective services.

RESPONSE: Potential program-related impacts on the caseload and
staffing of the Montana Department of Family Services have been
discussed in FEIS Section 4.1.2.5. An analysis of the department's
budget was not undertaken.

98 8 COMMENT: The DEIS impliec an increase to family violence, but does
not sufficiently acknowledge the extent of the impact.

RESPONSE: The agency for family violence, the Mercy Home, is
discussed in FEIS Sections 3.1.3.5 and 4.1.2.5.
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98 9 COMMENT: The DEIS suggests that the Community Help Line would
require additional volunteers to staff, but does not project staffing
needs for the Mercy Home.

RESPONSE: The staffing of the Mercy Home is noted in FEIS
Sections 3.1.3.5 and 4.1.2.5.

98 10 COMMENT: The FEIS should address the possible extent of impact on
the need for protective services for children and for emergency
assistance for victims of domestic violence at the Mercy Home and
related agencies.

RESPONSE: The discussion of these potential impacts have been
revised in FEIS Section 4.1.2.5.

98 11 COMMENT: The summary statement on impacts to public services
does not include reference to the human services, only to the
conditions of the Cascade County jail.

RESPONSE: The summary evaluation of impacts for public services in
the FEIS has been amended to note the increase for service demand
provided by human service agencies (FEIS Section 4.1.2.5).

98 12 COMMENT: The FEIS should project the incidence of child abuse and
neglect, anticipated staffing requirements, and budget increases.

RESPONSE: FEIS Section 4.1.2.5 has been revised to present projected
increases in the number of cases of child abuse and the increased staff
needed to meet this demand.

98 13 COMMENT: Child abuse and neglect must be addressed in the FEIS for
the following reasons: The American Association for the Protection of
Children indicates that 14 percent of all children are abused in some
way and the DEIS states that about 16 percent of the inmigrating
population will be children; because of some special structures and
functions of the military which contribute to stress in service members
and their families, the incidence of child abuse and neglect in military
communities needs to be given special attention; apart from any
factors related to the proposed Small ICBM program, the number of
child abuse and neglect referrals to Cascade County DFS social
workers increased by 7.3 percent from FY85 to FY86, the number of
children involved in child abuse and neglect investigations increased by
8.6 percent in that same period, and the number of substantiated abuse
and neglect incidents increased by 12.7 percent; and in light of these
three factors, the proposed population influx's potential effect on the
problem of child abuse and neglect needs to be directly addressed in
the FEIS.

RESPONSE: Noted. FEIS Section 4.1.2.5 has been revised.

98 14 COMMENT: What are the projected increases for demands for social
services, economic assistance and job-securing assistance for the
unsuccessful job seekers?
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RESPONSE: The FEIS notes the human service agencies likely
affected by the unsuccessful job seekers and the staffing projections
are made accordingly in FEIS Section 4.1.2.5.

98 15 COMMENT: What additional social service burdens can be anticipated
if the Small ICBM program begins but is then terminated prior to
completion?

RESPONSE: An evaluation study of such an impact would be
conducted at the appropriate time.

98 16 COMMENT: The FEIS needs to address the issue of potential increase
of emotionally disturbed children as as result of the proposed program.

RESPONSE: The number of full-time special education students are
projected in FEIS Section 4.1.2.4. This includes the severely
emotionally disturbed students.

98 17 COMMENT: Provide additional information on employment including
type, duration, and wage levels of expected jobs.

RESPONSE: A table presenting construction employment needs by job
type has been added to FEIS Section 4.1.2. Additional information is
available in the Socioeconomics EPTR.

98 18 COMMENT: Could the Air Force utilize available local contractors
for the Small ICBM program?

RESPONSE: See response to document 37, comment 2.

98 19 COMMENT: Identify geographic area from which jobs are considered
to be "local."

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 20 COMMENT: Identify assumptions and analysis used to predict job
capture rates for local and nonlocal hires.

RESPONSE: This information has been provided to the commentor and
is available in the Socioeconomics EPTR.

98 21 COMMENT: Identify which types of jobs will be filled by local and
nonlocal workers.

RESPONSE: See response to document 98, comment 20.

98 22 COMMENT: Provide information on previous Air Force experience
with other large construction projects with areas socioeconomically
similar to north-central Montana.

RESPONSE: See L-esponse to document 98, comment 20.

98 23 COMMENT: Explain basis for predicting larger local economic effects
during construction phase vis a vis the operations phase.
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RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 24 COMMENT: Describe methods used to project employment and
population effects.

RESPONSE: See response to documcnt 98, comment 20.

98 25 COMMENT: Identify assumptions used to predict secondary economic
effects during construction phase and how they differ during
operations phase.

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 26 COMMENT: Provide additional information on the results of modeling
projections.

RESPONSE: See response to document 98, comment 20.

98 27 COMMENT: Describe the difference between long-term derivative
effects of military and non-military jobs.

RESPONSE: See response to document 98, comment 20.

98 28 COMMENT: Identify differences between income and expenditure
patterns of military personnel and civilians.

RESPONSE: See response to document 98, comment 20.

98 29 COMMENT: Provide additional details on models and assumptions used
to project primary and secondary employment and income effects.

RESPONSE: See response to document 98, comment 20.

98 30 COMMENT: Explain low rate of inmigration into impact area.

RESPONSE: FEIS Section 4.1.2.2 has been amended.

98 31 COMMENT: Identify assumptions regarding excess capacity in
employment and service delivery capabilities among secondary
economic activities in the impact area.

RESPONSE: See response to document 98, comment 20.

98 32 COMMENT: Explain assumptions regarding labor force participation
rates and job capture rates for relatives of Air Force personnel.

RESPONSE: See response to document 98, comment 20.

98 33 COMMENT: Expand on the general discussion of income effects on the
Proposed Action.

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 34 COMMENT: Differentiate between direct and secondary wage and
salary earnings, and also explain how proprietor's income and various
nonlabor income would be affected by the program.
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RESPONSE: Wage and salary payments have been clarified in FEIS
Section 4.1.2.1. Other income effects are covered in the
Socioeconomics EPTR.

98 35 COMMENT: Provide comparisons of baseline conditions and income
characteristics during key phases of system development and system
operation.

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 36 COMMENT: Identify the program's per capita income effects in the
impact area.

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 37 COMMENT: Discuss the potential for inflationary effects brought on
by a reduction in the availability of goods and services during project
development, identify potential mitigation measures to be used if
population subgroups are adversely affected, and discuss how inflation
may affect persons of different age groups, income levels, or other
living conditions.

RESPONSE: No significant inflationary effects are expected in the
Great Falls area (FEIS Section 4.1.2.1). However, some temporary
displacement of other construction would probably occur as resources
are drawn to the proposed program. Potential shortages of low- and
moderate-income housing will be prevented through the provision of
military family housing to Air Force personnel unable to obtain housing
in the local markets.

98 38 COMMENT: What are estimating equations and other details of the
approach used to estimate input-output models for the nine-county
area and the state of Montana?

RESPONSE: See response to document 98, comment 20.

98 39 COMMENT: What sectors were used in the I/O model?

RESPONSE: See response to document 98, comment 20.

98 40 COMMENT: What are the values of the entries in the transactions
direct requirements, and total requirements matrices of the I/O
model?

RESPONSE: See res-onse to document 98, comment 20.

98 41 COMMENT: What are the baseline employment projections by detailed
sectors for the I/O model?

RESPONSE: See response to document 98, comment 20.

98 42 COMMENT: What is the justification of using a secondary employment
multiplier of only 0.4 for the years 1994 and beyond.
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RESPONSE: Clarified in FEIS Section 4.1.2.1.

98 43 COMMENT: What is the basis for assuming that 50 percent of military
wives will seek employment in secondary industries.

RESPONSE: See response to document 98, comment 20.

98 44 COMMENT: What is the basis for assuming that nearly all civilian jobs
will be filled by local people? Is local defined as north-central Montana
or statewide?

RESPONSE: Clarified in FEIS Section 4.1.2.1.

98 45 COMMENT: Provide additional information on comparisons of
demographic differences including more details on age cohort
distribution, race, sex, educational background, etc.

RESPONSE: FEIS Section 4.1.2.2 has been amended.

98 46 COMMENT: Discuss how overall demographics will change in the
impact area.

RESPONSE: FEIS Section 4.1.2.2 has been amended.

98 47 COMMENT: Discuss in detail how demographics may affect lifestyles,
social structures, and community values.

RESPONSE: The program is not expected to significantly affect local
lifestyles, social structures, or community values. The influx of
approximately 7,580 military persons and their dependents would
represent about 10 percent of the population in the Great Falls area.
While these people would differ, in their demographic characteristics,
from the non-military families currently residing in the Great Falls
area (they are typically younger, more mobile, and of different
geographic origin than Great Falls residents), the Air Force conducts
community in-briefings to all new base personnel which provide
information to help in their assimilation into the community. The Air
Force will also implement a socioeconomic monitoring program to
monitor this process.

98 48 COMMENT: Identify how well new military personnel will be
assimilated into the local community and identify which population
subgroups are most capable of coping with social impacts of the
program.

RESPONSE: The Air Force provides information and assistance to
arriving military personnel and their families to help them get
acquainted with and settled in their new community. At Malmstrom
AFB, this process has been very effective in maintaining a good
relationship between the base and the community. Since the Small
ICBM program will not cause any significant changes in the Great Falls
population, potential impacts on subgroups cannot be meaningfully
projected.
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98 49 COMMENT: The Montana Department of Institutions operates the
Montana Center for the Aged in Lewistown. How might employee
turnover (switching to higher paying construction jobs) affect them?

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 50 COMMENT: No assumed mitigation measures are stated for the
socioeconomics section.

RESPONSE: FEIS Section 4.1.2.1 has been amended.

98 51 COMMENT: FEIS should clearly state the Air Force housing plan.

RESPONSE: FEIS Section 4.1.2.3 has been amended.

98 52 COMMENT: What specific locally provided social, public health, and
educational services will be directly/indirectly affected? What
services are provided to military personnel onbase?

RESPONSE: FEIS Sections 3.1.3.5 and 4.1.2.5 have been amended.

98 53 COMMENT: What funding sources are available to support the Great
Falls City-County Health Department and the Golden Triangle Mental
Health Center and how do they differ with funds to support other
public services?

RESPONSE: FEIS Section 4.1.2.5 has been amended.

98 54 COMMENT: Discuss the degree to which the Aid to Families with
Dependent Children and other public welfare programs will be affected
by underemployed or unemployed inmigrants.

RESPONSE: FEIS Section 4.1.2.5 has been amended.

98 55 COMMENT: Discuss possible funding sources for some private service
agencies whose workloads may increase due to the program.

RESPONSE: FEIS Section 4.1.2.5 has been amended.

98 56 COMMENT: Information on state government finance in DEIS is out of
date. New tax measures need to be included.

RESPONSE: FEIS Section 3.1.3.6 has been amended to include the
latest finance data and discussion of new tax measures.

98 57 COMMENT: The proposed program will compete for funding with
other federal programs. How will this potentially affect these
programs?

RESPONSE: See response to document 3, comment 1.

98 58 COMMENT: Provide details on models and their assumptions used to
predict revenue and expenditures for local governments and schools.
What are implications of the program on mill levies, per capita tax
bases and payments by non-military residents of Montana.
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RESPONSE: See response to document 98, comment 20.

98 59 COMMENT: State government funds a portion of local court, social,
and public health expenditures. How would these outlays be influenced
by population growth, and would project-induced tax revenues be
sufficient to offset possible increases in expenditures? How will this
affect funding to the university?

RESPONSE: While it is expected that outlays for local court, social,
and public health expenditures would increase in proportion to
population growth, the program is also expected to generate additional
revenue in the form of personal income taxes, property taxes, license
and motor vehicle fees, as examples. However, an analysis of program
impacts on the individual agencies within state government is not
within the scope of the EIS.

98 60 COMMENT: The description of the status of the Montana Power share
of Colstrip 4 is not adequate and should be supplemented with the
additional data that are provided.

RESPONSE: The additional data have been incorporated into the
description and can be found in FEIS Section 3.2.3.4.

98 61 COMMENT: The concept of reserve margin is not appropriately
applied in the last paragraph on DEIS page 3-52.

RESPONSE: FEIS Section 3.2.3.4 has been amended.

98 62 COMMENT: The growth rates and projected loads presented in the
first two paragraphs on DEIS page 3-53 are confusing and do not
appear to be consistent.

RESPONSE: FEIS Section 3.2.3.4 has been revised incorporating
existing sales with projected demands to provide a more coherent
discussion of the cooperative's future growth.

98 63 COMMENT: In Table 3.2.3-6 on page 3-55 of the DEIS, "Demand
Charge/kWh" should read "Demand Charge/kW."

RESPONSE: Correction made in FEIS.

98 64 COMMENT: A more recent rate schedule should be used for Montana
Power Company in Table 3.2.3-6 on page 3-55 of the DEIS.

RESPONSE: The reference on page 3-55 should have read "1986"
instead of "1981" for Montana Power Company. Correction made.

98 65 COMMENT: Table 4.2.2-1 should reflect the fact that MPC currently
projects a 1986 peak load (base case forecast) to be 1,567 MW.

RESPONSE: The peak-load figure has been updated to 1,567 MW.

98 66 COMMENT: The text on pages 4-101 and 4-102 concerning the
impacts on the rural electric cooperatives should be revised to indicate
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the effect of increased power purchases to service the launch facilities
on all customers if the U.S. Air Force does not pay for the full cost of
acquiring the power.

RESPONSE: In an effort to cooperate with the rural electric coopera-
tives, the U.S. Air Force has initiated a series of meetings with repre-
sentatives of each of the power suppliers. The representatives have
been asked, at this early date, to identify their construction and power
costs for supplying the additional power to the launch facilities. The
U.S. Air Force will arrive at an equitable solution that meets the needs
of all parties.

98 67 COMMENT: The U.S. Air Force will be required to obtain a nonfee
permit from the Department of Highways Gross Vehicle Weight
Division to cover the movement of the oversize, overweight HMLs.

RESPONSE: The Air Force will continue its present practice of
obtaining nonfee permits to cover the movements of all oversize,
overweight vehicles.

98 68 COMMENT: Potential mitigations should include accelerated federal
funding for parts of Great Falls transportation plans that could help
offset program-related impacts, including construction of the south
arterial bypass from Gore Hill to 57th Street in Great Falls.

RESPONSE: The Defense Access Roads (DAR) needs process, which is
coordinating with the Military Traffic Management Command, Federal
Highway Administration, Montana Department of Highways, and local
agencies, will determine needed road and bridge improvements.
Funding for these identified improvements will be made available
through the DAR needs process.

98 69 COMMENT: EIS does not reference satellite maintenance sites -
economic and safety basis for consideration.

RESPONSE: See response to document 45, comment 1.

98 70 COMMENT: The following state permits and/or regulations related to
water quality must be secured: Stream Protection "124," Natural
Streambed and Land Preservation "310," Water Pollution Control
"404," and Short-term Exemption Authorization "3A."

RESPONSE: Generally, activities undertaken by the federal
government are not subject to state regulation or control unless the
Ccrngress specifically invites that regulation and control. However,
the Air Force will cooperate with the appropriate agencies to meet
their requirements to the extent possible.

98 71 COMMENT: Montana Pollutant Discharge Elimination System permits
will be required for any construction dewatering discharges that reach
state surface water. This is administered by the Department of Health
and Environmental Sciences, Water Quality Bureau.

RESPONSE: The Air Force will apply for MPDES/NPDES permits in
accordance with the Congressional authorization contained in
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Section 313 of the Federal Water Pollution Control Act, where
applicable.

98 72 COMMENT: The DEIS is unclear in the statement found on page 2-19
that the 4,900 acre-ft of water required during construction will be
met by town and city supplies in the area. In that construction sites
will presumably be remote from these towns and cities, will this water
be hauled to the construction sites? If water is to be obtained onsite,
state water permitting authorizations will apply.

RESPONSE: Revisions to FEIS Sections 2.9.1 and 4.9.2.2 were made to
clarify water resource-related impacts in the rural parts of the
deployment area.

98 73 COMMENT: The text on page 3-48 of the DEIS should be corrected to
indicate that hazardous wastes can be stored for greater than 90 days
at Malmstrom AFB. The base holds a hazardous waste storage permit
from the Montana Department of Health and Environmental Sciences,
and is not limited to 90 days of storage time.

RESPONSE: The text has been corrected in FEIS Section 3.2.3.3.

98 74 COMMENT: The cleanup activities section should include a more
complete discussion of handling and final disposition of cleanup
materials.

RESPONSE: A recovery plan to cover mishap response, decontamina-
tion, and cleanup has been developed and is in use for the existing
Minuteman mission at Malmstrom AFB and the deployment area. This
existing recovery plan will be updated to include the Small ICBM. The
cleanup of a solid propellant, hydrazine or nuclear material will be
conducted in accordance with appropriate EPA and state regulations
(FEIS Section 5.2.1.1).

98 75 COMMENT: The FEIS should include the identification and
commitment to U.S. Air Force implementation of appropriate
measures for weed control on disturbed areas.

RESPONSE: See response to document 54, comment 1.

98 76 COMMENT: Mitigation measures and soil conservation strategies
should be implemented to reduce soil erosion and runoff from disturbed
sites.

RESPONSE: Noted. (FEIS Appendix D for details.)

98 77 COMMENT: Based on the safety analysis in the DEIS, an explosive
safety zone of 1,250 feet appears adequate to protect people living or
working near launch facilities. However, selecting isolated
deployment sites would provide greater safety.

RESPONSE: Noted.
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98 78 COMMENT: Launch facilities near riparian areas should also be
avoided to reduce sedimentation during construction and minimize
possible contamination of water if an accident or spill occurs.

RESPONSE: Disturbance to riparian areas will be reduced to the
extent possible through the use of standard mitigation techniques and
avoidance on a local basis. Disturbed habitat will be restored after
construction through grading, soil stabilization, and revegetation.
These measures are discussed in FEIS Section 4.8.

98 79 COMMENT: The FEIS should include a commitment to mitigating
measures necessary to minimize construction disturbance on
productive agricultural land. Selection of appropriate measures should
involve local county planners, the Agricultural Stabilization and
Conservation Service, and should be based on existing soil and land use
classifications.

RESPONSE: This mitigation measure has been included in FEIS
Section 4.4.1.4 and Appendix. D.

98 80 COMMENT: The assumption that rangeland or dryland crops are
nonproductive should be revised. Although total production may be
low for dryland crops, net production may exceed that of irrigated
land.

RESPONSE: The DEIS does not make the assumption that rangeland
and dry-farmed cropland are nonproductive. The LOI for rural land use
presented in FEIS Section 4.4.1.2 has ranked the various types of
agricultural land use with irrigated cropland and forest ranked above
dry-farmed cropland. Rangeland is ranked lower than dry-farmed
cropland. This ranking is not to be interpreted that dry-farmed
cropland and rangeland are not productive.

98 81 COMMENT: The DEIS is unclear regarding impacts on the 93 occupied
residences located in close proximity. What is the possible impact on
any recreation areas that are near proposed HML shelters.

RESPONSE: The extent of visual impact on these residences would
depend upon intervening topography for individual cases. As indicated
in FEIS Section 4.6.3, the pre-engineered buildings are generally more
compatible with the deployment area visual environment than the
earth-covered igloos. There are no known developed recreation areas
or campgrounds within 0.5 mile of any launch facility.

98 82 COMMENT: Are the earth-covered igloos to be revegetated? If so,
how long would it take to reestablish vegetation and what plant species
would be used?

RESPONSE: There are no plans to vegetate the earth-covered igloos
or any other area within the launch facility fencelines for security
reasons. This is presently the case with Minuteman launch facilities.

98 83 COMMENT: Are psychological and fear aspects of nuclear war
generated as a result of Small ICBM activities in the deployment area
discussed?
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RESPONSE: See response to document 59, comment 1.

98 84 COMMENT: Page S-21: The DEIS states that "several small wetlands
onbase may be eliminated, but these wetlands are not important
habitats." All wetlands are important to nongame species. The FEIS
should define "important" habitat.

RESPONSE: This has been modified to read "...Several small wetlands
onbase may be eliminated, but these areas do not support major local
populations of wetland species..." As described in more detail in FEIS
Sections 3.8.3.3 and 4.8.2.3, these wetlands are of minor value to
wildlife on a local basis. Their loss is not expected to substantially
alter local wildlife populations. Mitigations for the loss of these
wetlands are discussed in FEIS Sections 4.8.1.4, 4.8.6, and Appendix D.

98 85 COMMENT: Page 3-126. Section 3.8 indicates that deployment "may
affect" listed species. Therefore, Section 7 consultation is required.

RESPONSE: Section 7 consultation was initiated by the Air Force in
February 1987 (FEIS Section 4.8.2).

98 86 COMMENT: Page 3-135: The last two paragraphs make no distinction
between various zoological taxa and legal classification.

RESPONSE: FEIS Section 3.8.3.2 has been modified to reflect these
suggestions.

98 87 COMMENT: Page 3-141: The ornate box turtle does not occur in
Montana. The sagebrush lizard and prairie lizard are not common in
the area. The sagebrush lizard may be found in limited numbers in the
southeastern portion of the study area. Horned toads are fairly
common, while the prairie lizard does not occur in Montana.

RESPONSE: Changes have been noted for analysis in FEIS
Section 4.8.2.

98 88 COMMENT: Pages 3-149 and 151: Habitat description for Preble's
shrew is reversed. The species occurs in dry habitats with moderate to
medium-heavy shrub canopy. Density is low, distribution is wide.

RESPONSE: Biological Abstracts, provided by the Montana National
Heritage Program indicate that the Preble's shrew occurs in marshes
and along streams. A Guide to Montana Mammals (1968) states that
Preble's shrew is found in dry, sagebrush habitats. Further analysis of
other data sources indicates dry, sagebrush areas are the shrew's
primary habitat. These changes have been incorporated in the analysis
and are reflected in FEIS Section 3.8.3.5.

98 89 COMMENT: Page 4-199: Threatened and Endangered Species section
indicates field surveys would be conducted during spring and summer
1987 for the bald eagle and grizzly bear. The Montana Department of
Fish, Wildlife and Parks has received no information on plans, methods
or results of these surveys.
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RESPONSE: General surveys were conducted in April 1987 at 11
launch facilities that were believed to occur in or near threatened and
endangered species habitats. Habitats surrounding these launch
facilities were surveyed out to 1,000 feet. See FEIS Section 4.8.2.5 for
survey results. The Air Force is currently working with the USFWS
and Montana Department of Fish, Wildlife and Parks in developing
specific guidelines that will eliminate or substantially minimize any
potential impacts on protected species.

98 90 COMMENT: Page 4-203: The bottom of the page lists an assumed
mitigation as "removal of trees and raptor nests/roosts would be
minimized." How does this relate to the Migratory Bird Treaty Act,
the Bald and Golden Eagle Protection Act, the Endangered Species
Act, and protective sections of state law?

RESPONSE: The Migratory Bird Treaty Act, the Bald and Golden
Eagle Protection Act, and the Endangered Species Act deal with the
removal of trees which are utilized by raptor species for nesting and
roosting activities. FEIS Section 4.8.1.4 has been modified to indicate
that impacts on protected species will not occur or mitigations will be
implemented.

98 91 COMMENT: Page 4-204: First item is not in concert with interagency
recommendations for protection and management of bald eagles. The
DEIS should reference the guidelines and call for development of site-
specific management plans on nesting territories within the zone of
influence.

RESPONSE: FEIS Section 4.8.1.4 (Assumptions and Assumed
Mitigations) has been modified to more clearly reflect compliance with
management guidelines given in the Montana Bald Eagle Management
Plan (1986) and the Interagency Rocky Mountain Front Wildlife
Monitoring/Evaluation Program (1984). Coordination with the USFWS
and the MDFWP will continue.

98 92 COMMENT: A new active bald eagle nest has been located in the
deployment area. Location and status was confirmed by the MDFWP
and is in very close proximity to launch facility 1-7, which is missing
from Table 4.8.2-4. An exact location is available from the MDFWP.
The appropriate mitigation measure is development of and adherence
to a site-specific management plan for the Cascade territory.

RESPONSE: The Air Force has entered into consultation with the U.S.
Fish and Wildlife Service and other interested agencies to develop
guidelines that will eliminate or significantly reduce any potential
impacts on the bald eagle nest located 1.5 to 2 miles south of launch
facility 1-7 and 1.5 to 2 miles south of a bridge on 1-15. The USFWS is
coordinating with the MDFWP on this issue and has indicated that
construction activities at 1-7 or the bridge should not have any adverse
impacts on nesting activities. Data regarding this new active bald
eagle nest have been incorporated into FEIS Section 4.8.2.5 and
Table 4.8.2-4.

98 93 COMMENT: Page C-3: Section 7 consultation has been completed.
The second paragraph calls for development of site-specific plans on
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certain bald eagle nest territories to assist recovery of the species.
The MDFWP intends to participate with the U.S. Fish and Wildlife
Service to accomplish these plans and encourage participation by the
Air Force.

RESPONSE: The Air Force is continuing to work with the U.S. Fish
and Wildlife Service and Montana Department of Fish, Wildlife and
Parks in developing site-specific guidelines for launch facility 1-7 and a
bridge that are located 1.5 to 2 miles north of a newly discovered bald
eagle nest. Coordination with MDFWP has been started by the U.S.
Fish and Wildlife Service. Their continued interaction is encouraged.

98 94 COMMENT: The rationale for determining level of impact for regional
recreation is questioned. Adding additional use to existing peak
conditions further compounds problems at popular recreation areas.
Recreationists, who are turned away when an area becomes crowded,
incur more than a slight decline in the recreational experience.

RESPONSE: The level of impact criteria for regional recreation has
been adjusted to reflect this concern (FEIS Section 4.5.1.2).

98 95 COMMENT: The DEIS identifies low, not significant impacts on Giant
Springs State Park. Giant Springs now has portions of the season when
its parking lots and picnic facilities are filled to capacity. A large
percentage of the current use of the park is attributable to personnel
from Malmstrom AFB, which is located only 1 mile from the park.
Additional use by an increased population has the potential to affect
this park.

RESPONSE: As a result of additional analysis, the level of impact
rating for Giant Springs State Park has been changed to moderate to
reflect increased use that would occur not only during peak-use
periods, but also during some nonpeak-use periods (FEIS
Section 4.5.1.2).

98 96 COMMENT: DEIS page 2-18: It is suggested that the sentence reading
"Construction is expected to be in compliance with 316" should read
"Construction shall be in compliance with 316."

RESPONSE: FEIS Section 2.8.3 has been revised.

98 97 COMMENT: The DEIS does not identify heavily used fishing areas such
as the Missouri River Recreation Road, Newlan Creek Reservoir, Nilan
Reservoir, Bean Lake, Lake Frances, and Tiber Reservoir.

RESPONSE: The regional recreation discussion has been changed to
include some of these heavily fished locations. The discussion includes
mention of only some of the most heavily used areas (FEIS
Section 3.5.3.1).

98 98 COMMENT: The DEIS incorrectly states that "Hunting... primarily
occurs on National Forest lands..." and that "Big game hunting
primarily occurs on National Forests..." A significant amount of
hunting pressure in the ROT occurs on private land. Recently, an
increasing amount of private land in the ROI is being closed and
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hunting rights leased. Additional hunting pressure in the ROI caused
by projected population increases may increase this trend, further
increasing hunting pressure on public lands.

RESPONSE: The regional recreation discussion has been changed to
reflect this (FEIS Section 3.5.3.1).

98 99 COMMENT: The DEIS states that "Increases in visitation can result in
declines in the perceived quality of the recreational experience... t '
While this is true, it will also reflect in the success ratio of hunting
and fishing. A drop in success will ultimately be a measurable item and
not merely perceived.

RESPONSE: The regional recreation discussion has been changed to
reflect this (FEIS Section 4.5.1.2).

98 100 COMMENT: The DEIS appears to have incorrectly assumed that
regional demand and participation in recreation activities will increase
at a rate proportional to population growth. We feel that it is a valid
assumption that construction workers and Malmstrom AFB employees
will increase the proportion of the younger population and have a
greater impact on the ROI's recreation resources than the DEIS
assumption provides.

RESPONSE: This assumption has been removed from the regional
recreation analysis. Program-induced recreation demand is now
calculated using participation rates for various age cohorts and not
participation rates for the overall population (FEIS Section 4.5.1.1).

98 101 COMMENT: Section 4.5.2.1 has not addressed the MDFWP's recreation
management plan for the Smith River and the potential impact that
increased recreation use associated with the Small ICBM program may
have. This increased use may require further management restrictions
to be implemented.

RESPONSE: The regional recreation discussion has been changed to
reflect this (FEIS Section 4.5.1.2).

98 102 COMMENT: Current hunting pressure in the Little Belt Mountains is
resulting in the need for the MDFWP to consider a major change in the
hunting program for this area. Currently, most hunting districts in the
Little Belt Mountain are open for antlered bull elk hunting. Additional
hunting pressure related to the Small ICBM program may cause the
MDFWP to implement special permit hunting in this area. This will
subsequently cause greater hunting pressure in other hunting districts
farther to the west.

RESPONSE: The regional recreation discussion has been changed to
reflect this (FEIS Section 4.5.1.2).

98 103 COMMENT: The DEIS does not address the importance of the Missouri
River Recreation Road to area fishing opportunities. The Missouri
River Recreation Road from Holter Reservoir to Cascade receives
73,000 angler days of use per year, and provides access to the most
heavily fished reach of C!VtL pct year ir. Montana. There are
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increasing incidents of conflicts among floaters, shore fishermen, and
boaters along this stretch of the Missouri River. Additional fishing
pressure can be expected to compound these problems.

RESPONSE: The regional recreation discussion has been changed to
reflect this (FEIS Section 4.5.1.2).

98 104 COMMENT: The U.S. Air Force is requested to submit copies of any
pertinent field evaluations conducted on state-owned lands regarding
cultural resources, threatened and endangered species, and other
resource information to the Helena Office of the Montana Department
of State Lands for inclusion in the agency's resource files. If cultural
resources are found on state-owned lands, the Department of State
Lands should be contacted immediately to initiate mitigation planning
procedures.

RESPONSE: No surveys have been conducted on state-owned lands so
far. If state lands are involved, copies of evaluation reports will be
provided. If cultural resources are found, the Department of State
Lands will be immediately notified.

98 105 COMMENT: Concerned that there are inadequacies in the current
resource data bases for management use as well as limitations of the
background research, data synthesis, and organization.

RESPONSE: Available literature suggested by local professionals was
considered in the preparation of the EIS. Additionally, a review copy
of the cultural resources bibliography was provided to the SHPO in
January 1987; no further suggestions resulted from that review.

98 106 COMMENT: The collective summary of site impacts on Figures S7 and
2.0-3 should not portray effects to prehistoric resources as beneficial.

RESPONSE: Although some aspects of the program are beneficial to
prehistoric resources, it is not argued that overall effects are
beneficial. Significant adverse impacts are clearly shown, along with
the beneficial effects, in Figure S10 as solid black dots as well as in
the text.

98 107 COMMENT: There is a need for more contexual information with
which to evaluate historic and Native American resources.

RESPONSE: Contextual information is discussed more fully in the
Cultural Resources EPTR.

98 108 COMMENT: Anticipated impacts on contemporary Native American
religious and cultural sites are based on the results of solicited
responses from local tribes and arbitrarily derived buffer zones
surrounding identified areas of sensitivity.

RESPONSE: The buffers around Native American resources are not
arbitrary; they represent bonafide concerns elicited during discussions
with ethnographers and recognized Native American religious special-
ists. Field surveys of individual launch facilities conducted after the
publication of the DEIS were accomplished in the presence of a
qualified Native American representative.
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98 109 COMMENT: The DEIS does not address visual impacts which may
occur to (historic) sites which retain a high degree of integrity of
setting.

RESPONSE: A consideration of visual impacts has been added to the
FEIS Sections 4.7.1.2 and 4.7.2.2. Significant impacts are not
anticipated because few resources have been identified in close
proximity to affected areas.

98 110 COMMENT: Since all significant sites within the area of program
effects have yet to be identified, contexts which function as the basis
for establishing site values and reflect the National Register of
Historic Places "Criteria of Evaluation" are warranted. This would
provide the foundation for determining how to go about locating
significant sites.

RESPONSE: Contextual information is discussed more fully in the
Cultural Resources EPTR. Procedures for the identification and
evaluation of resources, as well as references to appropriate
regulations and standards, are included in the Cultural Resources
Management Plan, as called for in the revised Programmatic
Agreement (FEIS Appendix B.2).

98 111 COMMENT: Chapter 4.0 of the DEIS relies on CEQ regulations for
consistency in formatting and for estimating anticipated levels and
significance of impacts. For Cultural Resources management planning
efforts, this approach is largely uninformative and irrelevant.
Chapter 4.0 would be better served by focusing on contextual informa-
tion and National Register criteria.

RESPONSE: Noted. Contextual information is discussed more fully in
the Cultural Resources EPTR.

98 112 COMMENT: Potential mitigation measures identified in Chapter 4.0
(Section 4.7.6) are at best a mixed bag of actions, some of which do
not constitute mitigation, and overall do not convey a systematic and
in-depth consideration of how to reduce the impacts likely to occur.
The Cultural Resources Management Plan mentioned in this section
and the Draft Programmatic Agreement (Appendix B.2) warrant more
discussion since these would appear to be the critical management
documents for pulling together background research, site evaluations,
and mitigation efforts.

RESPONSE: Mitigation measures are more fully addressed in revised
FEIS Section 4.7.6, Appendix D, and the Cultural Resources Manage-
ment Plan (CRMP) called for in the revised Programmatic Agreement
(Appendix B.2). The purpose and scope of the CRMP are elaborated in
FEIS Section 4.7.6.

98 113 COMMENT: Section 6.0 on "Authorizing Actions" addresses only
federal actions. The FEIS must contain a complete identification of
required state and local permits and authorizations.
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RESPONSE: It should be noted that the Authorizing Actions section
does detail those state and local requirements made applicable to
federal projects by virtue of Congressional authorizations contained in
various federal statutes, such as the Clean Water Act, Clean Air Act,
etc.

99 1 COMMENT: Page 3-189, Section 3.11.3.3, paragraph 1, line 15 should
read "The City of Great Falls has submitted a plan to the EPA for
attainment of standard" not "redesignation."

RESPONSE: Change incorporated in FEIS Section 3.11.3.3.

99 2 COMMENT: Page 3-189, Section 3.11.3.3, paragraph 1, line 17: 1989
would be the earliest redesignation could be expected.

RESPONSE: Change incorporated in FEIS Section 3.11.3.3.

99 3 COMMENT: Pages 3-191 and 192, Section 3.11.3.3, paragraph 3, and
Table 2.11.3-2: the table and paragraph should state what year or
years these data represent. There have been higher CO 8-hour
averages.

RESPONSE: The table in question is 3.11.3-2, not Table 2.11.3-2 as
mentioned in the comment. Table and text were changed to reflect
the suggested comment. By adding 1986 data, the CO 8-hour average
exceeded the NAAQS. The new table is 3.11.3-1, FEIS
Section 3.11.3.3.

99 4 COMMENT: Section 3.11.3.3, paragraph 5, last sentence: EPA is
uncertain that "...no state or federal ambient air standards will be
violated" - with or without this program.

RESPONSE: FEIS Section 3.11.3.3 has been revised in response to this
comment.

99 5 COMMENT: PM standards replaced TSP primary and secondary
standards on 7/31A87. Analysis should address the latest standards.

RESPONSE: PM 1 0 standards and PM 1 0 monitoring data were included
in FEIS Table 3.11.3.1. TSP discussion and monitoring data were
retained in the text at the suggestion of EPA Region VIII, Montana
Office. PM 1 0 analysis is addressed in FEIS Section 4.11.2. TSP LOL
definitions were changed to reflect PM 1 0 (FEIS Section 4.11.1.2).

69 COMMENT: CO monitor on 10th Avenue South will be relocated
closer to the street this fall per EPA siting criteria. This could result
in higher readings despite automobile replacement. CO discussions in
Sections 3 and 4 assume attainment. EPA is uncertain about this
conclusion.

RESPONSE: Relocating the state's CO monitor on 10th Avenue South
closer to the street may result in higher CO concentrations during
peak traffic periods. The relocation of the monitor is not e. pected to
result in increased violations of the CO NAAQS from this program
since the violations have historically occurred during periods of lowest
traffic and appear to be primarily the result of atmospheric conditions
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and CO emitted from sources other than vehicular exhaust. The other
sources include wood-burning stoves for space heating. Details are
described in FEIS Section 3.11.3.3.

99 7 COMMENT: Define routine maintenance relative to potential impacts.

RESPONSE: The term "routine maintenance" was used for mainte-
nance which would be scheduled at Malmstrom AFB approximately
once a year. It has been changed to "major maintenance" since some
maintenance would occur at the launch facilities also.

99 8 COMMENT: Chapter 2.0 oversimplifies impacts and does not provide
site-specific impacts, factual criteria and ratings, definitions of
magnitude and significance of impacts, and data sources.

RESPONSE: Chapter 2.0 has been revised in the FEIS to reflect the
identification of proposed sets of launch facilities for the Proposed
Action and alternatives. Extreme site-level impacts, as well as the
range of impacts expected for each alternative, are discussed in this
section. Further details on site-specific impacts, factual criteria and
ratings, definitions of magnitude and significance of impacts, and data
sources are provided in FEIS Chapter 4.0.

99 9 COMMENT: DEIS page 3-171, Section 3.10.2.1, paragraph 4: The use
of an arbitrary area within 1,000 feet of the TIE route system or
expansion areas of the launch facilities for the ROI for soil erosion
ignores the factors of slope or terrain which would be locally
significant.

RESPONSE: FEIS Section 3.10.2.1 describes the Region of Influence
for which baseline conditions were characterized. For Soil Erosion,
program impacts are expected to occur within 1,000 feet of the T/E
route, consequently, the erosional characteristics (e.g., inherent
erodibility, general land 31ope, probable maximum length of slope) of
soils within that 1,000-foot area were compiled and used in the impact
analyses presented in FEIS Section 4.10.2.3. Terrain conditions such as
slope and length of slope were used in the impact analyses. Further
site-specific terrain data will be used in the development of erosion
control plans for all construction sites. These plans will present the
specific erosion control actions needed at a construction site based on
the local terrain conditions, soil type, and the nature of the
construction activity (FEIS Section 4.10.2.3 and Appendix D).

99 10 COMMENT: Page 3-174, Section 3.10.2.4: What are the effects on
vegetation?

RESPONSE: Effects on vegetation are discussed in FEIS
Section 4.8.2. 1.

99 11 COMMENT: Page 3-171, Section 3.10.2.1, paragraph 4: The
relationship of erodible soils and terrain characteristics to sensitive
aquatic environments should be addressed in this section.

RESPONSE: FEIS Section 3.10.2.1 describes the general analysis
methodology used in compiling soil erosion baseline data. Program
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impacts for soil erosion are discussed in FEIS Section 4.10.2.3 and for
aquatic habitats in FEIS Section 4.8.2.3.

99 12 COMMENT: Page 4-1, Section 4.0, paragraph 3: In addition to
construction impacts, site impacts also include operations impacts
from road and facility use such as crew changes, maintenance, and
supply traffic.

RESPONSE: Text in FEIS Section 4.0 has been revised in response to
this comment.

99 13 COMMENT: Assumptions used in determining the fuel use associated
with the operations aspects of the program are lacking.

RESPONSE: Fuel consumption associated with the operations aspects
of the program are found in FEIS Table 1.5.2-2. Assumptions used in
the calculations have been included in FEIS Section 4.2.1.4.

99 14 COMMENT: Do the impacts assessed in Chapter 4.0 include the
anticipated base increases expressed in Chapter 3.0?

RESPONSE: The impacts in FEIS Chapter 4.0 do include the
anticipated base increases (KC-135R Air Refueling Wing) expressed in
FEIS Chapter 3.0.

99 15 COMMENT: A discussion of the water, wastewater, and waste (solid
and hazardous) impacts and mitigations for the launch control
facilities and launch facilities should be included in the appropriate
sections of the Utilities resource.

RESPONSE: As noted in FEIS Table 1.3.2-1, potable water and
wastewater will be removed from the launch facilities under contract
with commercial haulers. At this time, it is not possible to identify
the source of potable water supplies or the wastewater treatment
facilities that will receive the sewage. It is anticipated that these
contracts will contain clauses that specify standards of service. Solid
and hazardous wastes will be returned to Malmstrom AFB for proper
disposal and have been incorporated into the onbase analysis. No
changes are programmed at the launch control facilities.

99 16 COMMENT: The DEIS notes that the projected maximum day use in
the City of Conrad could exceed the treatment capacity of the
existing sewage lagoons and lead to a violation of the city's
wastewater discharge permit.

RESPONSE: After reviewing additional wastewater flow data, per
capita values and peaking factors have been revised. In 1993, average
day use will equal 60 percent of capacity while maximum day use will
equal 75 percent of capacity (FEIS Section 4.2.2.2).

99 17 COMMENT: Are fuels currently stored at the launch facilities and will
storage capacity be altered? Has a plan been prepared to address
transport of fuel and waste products?
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RESPONSE: Launch facilities at Malmstrom AFB have a storage
capacity that ranges from about 1,800 to 11,100 gallons. The use of
these storage tanks is currently under consideration. The base's Spill
Prevention and Response Plan outlines procedures to be instituted in
case of a spill at a launch facility. The plan will be updated in
response to the transport and handling of fuel and wastes associated
with the Small ICBM program (FEIS Sections 3.2.3.3 and 4.2.3.4).

99 18 COMMENT: FEIS Section 4.2.3.1 as well as other Utility sections
discussing Alternative 3, should identify the impacts of the 200 launch
facilities chosen.

RESPONSE: As noted in the text, the impacts associated with
Alternative 3 are virtually identical to those identified for the
Proposed Action. The utility system impacts associated with the use
of all 200 launch facilities have been identified for the relevant
utilities such as electricity and fuel.

99 19 COMMENT: Is there a contingency plan to provide for emergency
vehicles to bypass HML convoys on congested secondary highways or
T/E routes?

RESPONSE: Yes, there will be a contingency plan to provide access
for emergency vehicles to bypass HML transporter convoys. A Federal
Marshall will direct traffic and accommodate emergency vehicles
throughout the movement of the HML transporter convoys on T/E
routes (FEIS Section 4.3.2.1).

99 20 COMMENT: Were requirements for additional road maintenance due
to increased use of heavy vehicles included in these evaluations?

RESPONSE: Preliminary evaluation indicates that a need for more
maintenance work would be required. The final determination would
be made as the result of the Defense Access Road needs program.

99 21 COMMENT: In addition to the additive impact of the Peacekeeper in
Rail Garrison, cumulative impacts to T/E routes which service more
than one HML and variation in the range of local impacts were not
addressed.

RESPONSE: The DEIS addressed impacts at multiple sites. No
additive impacts from disturbances were identified. The text of FEIS
Chapter 4.0 (Sections 4.8.1, 4.8.2, 4.8.3, and 4.9.3.2) has been revised
to emphasize this analysis of "cumulative" additive impacts of multiple
sites.

99 22 COMMENT: Define "meaningful adverse consequences."

RESPONSE: The use of "meaningful adverse consequences" was
intended to refer to changes that would alter population levels or
habitat carrying capacity. For clarification, these words were
replaced by ". . . noticeable, but no consequences are expected that
would alter the overall condition of populations and habitats and the
integrity of ecological systems."
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99 23 COMMENT: Page 4-203, Section 4.2.1.4: Wetland areas destroyed or
significantly affected by construction should be replaced or
remediated under an approved program.

RESPONSE: Wetland loss is expected to be minor. FEIS Section 4.8.1.4
has been modified to address the loss of wetland habitats and their
replacement (also see FEIS Appendix D).

99 24 COMMENT: A comprehensive plan should be developed which
specifically states the measures which will be implemented to monitor
and mitigate noise during the operations phase as well as construction.

RESPONSE: The operation as well as construction noise impacts from
the program will not be significant. This was demonstrated in FEIS
Section 4.12.2 using various modeling techniques. As such, no
monitoring plan or mitigation is suggested for the program.

99 25 COMMENT: A comprehensive plan should be developed which
specifically states the measures which will be implemented to monitor
and mitigate sediment runoff into waterbodies during the operations
phase as well as construction.

RESPONSE: Mitigation and monitoring plans are addressed in FEIS
Sections 4.8.1.4, 4.8.6, and Appendix D.

99 26 COMMENT: A comprehensive plan should be developed which
specifically states the measures which will be implemented to monitor
and mitigate dust during the operations phase as well as construction.

RESPONSE: The operation as well as construction-related dust
impacts from the program will not be significant or violate any
standards. This was demonstrated in FEIS Section 4.11.2 using various
modeling techniques recommended by EPA. As such, no monitoring
plan is suggested for the program. Standard dust-suppression
measures, such as watering will be used by the construction
contractors during land clearance activities.

99 27 COMMENT: The soil stabilization program should be specified or
referenced and should include the specific techniques under
consideration.

RESPONSE: Road and bridge upgrading along T/E routes will be
conducted by the appropriate state and/or county agencies or their
designated contractors. These agencies will develop revegetation and
soil stabilization plans for reclamation of these disturbed sites. The
Air Force will be responsible for the development, implementation,
and monitoring of reclamation programs in accordance with COE
practices for environmental protection for disturbed areas at access
roads, launch facilities, and the HML vehicle operations training area
onbase. These plans will provide for soil erosion control and
revegetation. Specific methods of reclamation (e.g., mixtures,
methods of application, fertilization, mulching, and monitoring) will be
specified when the plans are developed (FEIS Section 4.8.1.4).
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99 28 COMMENT: Where removal of trees or raptor nests is unavoidable,
suitable replacements might be provided at the nearest appropriate
location to the original site.

RESPONSE: FEIS Section 4.8.1.4 haq been modified in response to this
comment.

99 29 COMMENT: Variation in the traffic loads and resulting noise on T/E
routes that serve multiple facilities has not been addressed.

RESPONSE: Variation in traffic loads and resulting noise on T/E
routes that serve multiple facilities have been addressed in FEIS
Section 4.12.2. The potential for noise impacts from traffic increases
is considered negligible.

99 30 COMMENT: Variation in the traffic loads and resulting dust on T/E
routes that serve multiple facilities has not been addressed.

RESPONSE: Fugitive dust emissions from vehicular activity during the
operations phase in the deployment area have been assessed. Dust
emissions have been calculated for vehicle travel on concrete, asphalt,
gravel, and dirt roads in support of the operations phase. The results
of the analysis have been discussed in FEIS Section 4.11.2.

99 31 COMMENT: Page 4-206, sentence 2: "Disturbance to vegetation in
the deployment area during the operations phase is expected to be
minimal." Will this be monitored in some fashion to document this
statement?

RESPONSE: No off-road activities will occur in the deployment area
during the operations phase of the program. Therefore, there will be
no disturbance of vegetation in the deployment area during operations
(the text has been revised in FEIS Section 4.8.2.1 to clarify this
point). There is no need to monitor for impacts that will not occur. A
monitoring program will be developed to determine the effectiveness
of vegetation reclamation and noxious weed control programs.

99 32 COMMENT: Page 4-206, paragraph 3: How will disturbances of
forested or riparian areas be minimized? Cumulative effects to the
local ecosystem from multiple launch sites in the same area should be
addressed. The environmental criteria, including minimizing impacts
on local ecosystems, should be considered during identification of
actual launch sites under all alternatives except Alternative 3. The
additional traffic and operations disturbances which would result from
multiple HML sites within the same zoned area of influence should be
addressed. Specific revegetation plans should be developed which
include an estimate for the recovery time frame for the various
categories of vegetation which may be disturbed.

RESPONSE: Disturbances of forested or riparian areas will be
minimized through judicious siting of facilities and reclamation of
disturbed sites. Specific reclamation plans will be developed as
addressed in document 54, comment 1. Although no additive effects
from disturbances at multiple sites were identified, the launch facility
identification process did account for environmental sensitivity and all
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probable impacts. These concerns and potential impacts from traffic
and operations are discussed in greater detail in FEIS Section 4.8.

99 33 COMMENT: The trend in this EIS to "average" the impacts over the
entire Region of Influence for each alternative tends to mask the
significance of impacts to local environments. It is obvious that
numerous specific factors were utilized to reach these general
conclusions. This fact, coupled with the efficient use of the
Geographic Information System (GIS), should produce a range of
specific rating factors which would be displayed to accurately
represent the variation on "local" impact under each alternative. A
matrix system could be developed to help assess the impacts at
individual sites and the additive effects of various combinations of
sites when related to sensitive environmental features in a specific
area. This approach could provide a more realistic basis for evaluating
the relative impacts from various launch site configurations under all
alternatives.

RESPONSE: Descriptions of biological resources at each launch
facility are presented in FEIS Appendix A. Site-specific impacts to
biological resources at launch facilities are presented in FEIS
Table 4.0-1. Site-specific impacts along T/E routes are summarized on
a county basis in FEIS Table 2.0-3. These specific impacts are
discussed in FEIS Section 4.8.2. The rating of overall impacts in FEIS
Section 4.8.2 is not an attempt to average impacts, rather it addresses
the potential multiple effects that would occur from this program.
References to the deployment areas or the greater Region of Influence
describe the context of these impacts. Impacts on biological resources
at launch facilities would be small, isolated, and dispersed over time.
Therefore, local variation of impacts because of effects from multiple
sites would not occur and were not dealt with using a GIS.

99 34 COMMENT: Page 4-223, Section 4.8.6, paragraph 1: This paragraph
suggests that the mitigation of impacts on biological resources from
this program may be the responsibility of "other" agencies. Sentence 4
which states that "the Air Force would encourage implementation of
these measures through environmental awareness and other programs"
is misleading. It suggests that actual mitigating measures would not
be undertaken by the Air Force. The roles and responsibilities of the
Air Force, as well as the other agencies, should be more clearly stated.

RESPONSE: The role of the Air Force and other agencies has been
clarified in FEIS Section 4.8.6. Further details are provided in FEIS
Appendix D.

99 35 COMMENT: Page 4-224, Section 4.8.7: The ability of biological
communities to recover to a "state approximating pre-disturbance
conditions once the disturbance ends" is dependent to a large degree on
the extent of the "disturbance" and the quality of the commitment to a
mitigation program during the life of the operation. This discussion
should reflect that fact.

RESPONSE: The extent of disturbance to biological communities was
considered when potential impacts and recovery potentials were
evaluated and are discussed in FEIS Sections 4.8.2 and 4.8.3. The level
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of potential impact and existing conditions are summarized in
Section 4.8.7. Sections 4.8.1.4 and 4.8.2 have been revised in the FEIS.
FEIS Appendix D has been added to further clarify the mitigations
program.

99 36 COMMENT: Page 4-255, Section 4.9: It is unclear how the water use
rates for construction discussed in this section relate to the discussion
in Section 4.2 on potable water treatment and distribution. Are the
rates discussed here in addition to those covered in the previous
section or is this section redundant to some extent? Comparison of
water use rate change for the overall program would be clearer if the
discussion was limited to one selection and the same units were
consistently applied.

RESPONSE: The discussion of water use in FEIS Section 4.9 (Water
Resources) covers all water use within the Region of Influence,
including that of the municipal water supply utilities discussed in
Section 4.2 (Utilities). To the extent that the water use and
wastewater discharges of the individual towns are discussed in FEIS
Section 4.9, the numbers are equivalent to those cited in Section 4.2.
The discussion in FEIS Section 4.2 covers the program impacts on
individual utility systems. The units used in that section, such as gpm
and MGD, are appropriate in discussing instantaneous flows and the
capability of the water and wastewater utilities to handle the
additional demands of the program. The discussion in FEIS Section 4.9
deals in part with total water use and wastewater impacts at a local
and regional level. The units used (acre-ft and acre-ft/yr) are
conventional to this type of discussion.

99 37 COMMENT: Page 4-225, Section 4.9: The effects on the total water
resource from drawdown of local surface water or groundwater
resources are appropriate to discuss in conjunction with water quality
issues.

RESPONSE: The amount of water diverted to support program needs
is a relatively minor fraction of the available water resource base in
all cases. The overall water quality effects of these withdrawals are
also expected to be low and not significant (FEIS Sections 4.9.2.2
and 4.9.2.3).

99 38 COMMENT: Page 4-226, paragraph 2: The use of the current State
Stream Classification system as a guideline to identify sensitivity of a
particular stream to water quality degradation is useful. However,
revision of the State Classification for some streams in Montana is
currently planned. It is not apparent from the text if the State Water
Quality Bureau was consulted regarding this possible reclassification of
any stream within the program area.

RESPONSE: The Montana Water Quality Bureau is conducting its
triannual review of the current water quality classification of all
streams in the state (FEIS Section 3.9.3.1). The process will not be
completed until early 1988, well after the issuance of this FEIS. Since
no official decisions regarding reclassification have been made, it was
felt to be most prudent to conduct the analysis using the current state
classifications.
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99 39 COMMENT: What data were used to analyze the major groundwater
sources?

RESPONSE: Several general sources of groundwater data for the ROI
are now mentioned and may be found in FEIS Section 4.9.1.1.

99 40 COMMENT: Define "to the extent reasonable and practicable." Best
Management Practices should be designed and implemented to meet all
applicable federal, state, and local standards. The wording here
implies that depending on the interpretation of "reasonable and
practicable," these standards might not be met. We would not
necessarily agree with that position and suggest that the statement be
reworded to reflect a commitment to full compliance with all federal,
state, and local standards.

RESPONSE: The Air Force will adhere to all federal legislation and
executive orders requiring compliance with state, county, and local
regulations. In addition, the Air Force will cooperate with the
agencies and will implement applicable construction standards and
environmental restrictions.

99 41 COMMENT: Section 4.2 indicated that maximum day use levels could
exceed the treatment capacity and cause a reduction in the 90-day
retention period. The statement made on page 4-236, paragraph 1
should be reevaluated in light of this possibility.

RESPONSE: The statement in FEIS Section 4.9.2.2 to the effect that
Conrad has adequate capacity to treat program-induced wastewater
effluent and would meet discharge standards is correct. FEIS
Section 4.2 in the Utilities resource has been revised to reflect this
fact (see related document 99, comment 16).

99 42 COMMENT: What is the total volume of additional wastewater for the
HML launch sites and what are the time frames for delivery to specific
municipalities. The effects of this increase on the local wastewater
treatment facility should be addressed regardless of the contractual
nature of the disposal methods.

RESPONSE: The total annual wastewater generated at the HML
enclosures is now listed for the Proposed Action and alternatives. It is
relatively small, varying from about 0.01 to 0.03 MGD (12 to
29 acre-ft/yr). Disposal of this wastewater will be accomplished by
private contractor(s). At present, it is not known which specific
wastewater treatment plants would be utilized to receive and treat the
effluent or exactly when they would begin receiving it. But, it is likely
that only those treatment plants with excess available capacity would
agree to receive the effluent that is trucked away from the HML
enclosures. The water quality impacts from disposal of this effluent
should, therefore, be minor as indicated in the text (FEIS
Sections 4.9.2.2 and 4.9.3.2).

99 43 COMMENT: What methodology was used to analyze the "quantities of
sediment delivered to the streams during the recovery period?"
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RESPONSE: Potential upland erosion resulting from land-disturbing
activities was determined by application of the Universal Soil Loss
Equation, discussed in FEIS Section 3.10.2.4. This amount was
multiplied by a sediment delivery ratio to calculate the quantities of
sediment delivered to the streams. FEIS Section 4.9.1.1 has been
revised to reflect this methodology and Section 4.9.3.2 has been
supplemented with a basinwide sedimentation analysis which includes a
scenario that depicts the maximum potential program-induced
sedimentation impacts.

99 44 COMMENT: Mitigations to alleviate potential saline seep problems
were not addressed.

RESPONSE: A mitigation measure appropriate to reducing impacts on
saline seeps has been added to FEIS Section 4.9.6.

99 45 COMMENT: Page 263, Section 4.10.2.3: This section should address
specific sensitive areas and the volume of traffic relative to the
number of HMLs/site or sites/local impact area.

RESPONSE: FEIS Section 4.10.2.3 describes the potential impacts of
program-induced ground disturbance on soil erosion rates and how
those rates compare to maximum tolerable soil losses defined by the
U.S. Soil Conservation Service. The impacts of program-induced soil
erosion at specific construction Ic _atlons in the deployment area are
discussed in FEIS Section 4.10.2.3. Potential impacts at individual
launch facilities, along T/E routes, and at bridges are discussed in FEIS
Section 4.10.2.3. The influence of the induced soil loss on biological
resources is presented in FEIS Section 4.8, with the potential impacts
on water resources considered in Section 4.9. Impacts from dust
generated by construction vehicles traveling over unimproved roads in
the deployment area are discussed in FEIS Section 4.11.

99 46 COMMENT: Will the HMLs be exercised within the launch facility
sites? What is the nature of maintenance activities at the launch
sites?

RESPONSE: The HMLs will be periodically started and moved within
the launch facility sites. Except for major maintenance at Malmstrom
AFB, they would remain at the launch facilities until ordered to
disperse (FEIS Section 1.3.2). Only minimal service and all feasible
HML repairs would be performed at the launch facilities.

99 47 COMMENT: DEIS Table 1.3.2-1 implies linear relationship to road
use. Any number and combination of vehicles could be using the same
T/E route simultaneously. These are not addressed in the EIS.

RESPONSE: The impact of operations vehicles using T/E routes was
assessed based on routes taken in traveling to the launch facilities
identified for the Proposed Action and its alternatives and on the
frequency of trips required. The assessment was also made on the
assumption that all trips from the base would occur at the same time,
that is, during the peak hour, to determine the critical effect (FEIS
Section 4.3.2. 1).
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99 48 COMMENT: How will T/E roads be kept open in the winter? Who is
responsible for maintaining the roads in winter?

RESPONSE: The local agencies presently responsible for the
maintenance of the roads would continue to be responsible. The Air
Force will pay the local agencies for any extraordinary work, including
snow removal required to support the program.

99 49 COMMENT: What is the nature of exercise activities at the training
area at Malmstrom AFB? Has the volume and nature of year-round
activities been assessed in terms of dust?

RESPONSE: The training activities at Malmstrom AFB include HML
movement on the southeast side of the base on gravel and dirt roads.
The dust results of the analysis are shown in FEIS Section 4.11.2.

99 50 COMMENT: Has the volume and nature of year-round exercise
activities been assessed in terms of noise?

RESPONSE: Noise analysis showed negligible impacts as discussed in
FEIS Section 4.12.2.

99 51 COMMENT: Selecting facilities that may impact Class 1 streams or
wetlands should be avoided.

RESPONSE: Impacts on streams or wetlands at launch facilities and
along T/E routes were considered in the development of the proposed
set. No major impacts on streams are expected to occur from road or
bridge construction. Potential impacts on habitats such as prairie
potholes at launch facilities are discussed in FEIS Sections 4.8.1.4
and 4.8.2.

99 52 COMMENT: Water quality issues discussed in Section 4.9 should
include specific data like the existing water quality for streams and
groundwater resources within the potential impact area. Methods of
analyses should be presented or referenced for all parameters, not just
turbidity.

RESPONSE: The diffused nature of the proposed program involves
limited construction at hundreds of sites in a large (8,500 sq mi)
deployment area. The most appropriate level of water quality
characterization is therefore at the stream basin level. A site-specific
assessment has been carried out at those locations where construction
or operations of the program is likely to have substantial water quality
effects. The principal cause of water quality degradation resulting
from program activities is sedimentation. Therefore, the study
emphasized the analysis on turbidity and suspended solids. It was
concluded that these parameters would not increase substantially and
that water quality would not be significantly degraded as a result.
Therefore, other associated water quality parameters (such as
temperature, dissolved oxygen, ammonia, and nitrates) were not
analyzed in detail.
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99 53 COMMENT: Specific examples of proposed mitigation techniques
should be provided and the estimates of time frames for the recovery
periods associated with revegetation or similar techniques should be
listed.

RESPONSE: FEIS Section 4.9 and Appendix D contain sufficient detail
with regard to mitigation effectiveness to allow the decision-maker to
choose among the potential water resource mitigation measures.
Specific application of the mitigation measures will occur after their
adoption as outlined in the Record of Decision. The adopted
mitigations will then be incorporated into the design of specific
program features (see response to document 99, comment 27). As
stated in FEIS Section 4.9.2.2, recovery of disturbed areas, followed by
decline of local sedimentation to background levels, should occur
within about 1 year following construction completion.

99 54 COMMENT: A monitoring plan to assess water quality parameters
during construction operations should be developed as appropriate. A
monitoring plan to assess revegetation success should also be provided.

RESPONSE: Analysis in FEIS Section 4.9 indicates that water quality
impacts of the program will be generally localized and of short
duration. A water quality monitoring program does not appear
justified nor is one usually established for programs of this type which
involve limited land disturbance at any particular location. Where
revegetation is employed, the site will be monitored for a period
sufficient to assure successful reestablishment of the vegetation.

100 1 COMMENT: Commentor favors the No Action Alternative. If the Air
Force does not accept the No Action Alternative, commentor suggests
that the DEIS needs to be redone and resubmitted to the public and
Congress.

RESPONSE: Noted.

100 2 COMMENT: Case I in the safety section addresses the probability of a
fuel truck colliding with the HML on a Montana highway. Did this
consider all the extra traffic that is likely to be on the road in an alert
situation as eastern Montanans race towards the safety of the
mountains?

RESPONSE: See response to document 74, comment 1.

100 3 COMMENT: The nuclear dispersion model used in the safety section
says aerosolization of 1 percent of the available plutonium is a worst
case. Why would aerosolization of 100 percent of the plutonium not be
the worst case?

RESPONSE: In order to aerosolize 100 percent of the available
plutonium, the fuel fire would have to continue unabated for over
33 hours. The available fuel could burn for not more than 20 minutes
assuming no fire control measures are taken. Based on studies done by
Lawrence Livermore National Laboratories, the British Atomic
Weapons Research Establishment and the U.S. Nuclear Regulatory
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Commission; the maximum amount of the available plutonium
aerosolized by a 45-minute burn would be less than 1 percent (FEIS
Section 5.3.2).

100 4 COMMENT: A 4.5 mph wind speed was used in the nuclear dispersion
model. Since Montana winds often blow in excess of 30 mph, why was
a higher wind not used to illustrate a worst case scenario?

RESPONSE: Model runs were made using higher and lower wind speeds
and 4.5 mph was found to have the most severe environmental
consequences. As the wind increases beyond 4.5 mph, the radioactive
particles are dispersed over an increasingly larger area; therefore, the
resulting radiation levels become even smaller as the wind increases
(FEIS Section 5.4.1.1).

100 5 COMMENT: Since the half-life of Pu-239 is 24,000 years, why were
the long-term effects (past 30 years) of a nuclear accident not
discussed?

RESPONSE: Long-duration environmental effects on Montana of a
nuclear mishap were not considered significant since the Air Force
would be required to clean up all contaminated areas in the vicinity of
the mishap. Using approved DOE and EPA procedures, contaminated
materials would be removed to an approved nuclear waste storage
facility.

100 6 COMMENT: What will it cost to produce the entire EIS?

RESPONSE: The entire EIS process is estimated to cost between $8
and $9 million.

100 7 COMMENT: Who owns Tetra Tech, Inc.?

RESPONSE: Tetra Tech, Inc. is a subsidiary of Honeywell, Inc. Tetra
Tech is a major consulting firm with over 2 decades of experience in
environmental and engineering programs for both the U.S. government
and civilian-sector clients.

100 8 COMMENT: Why didn't the Air Force use Montana residents or
contractors to prepare the DEIS?

RESPONSE: Contracts with the Air Force are awarded through a
federally mandated contracting process that is designed to ensure that
the federal government meets its requirements for the program in
addition to encouraging a competitive selection process. Tetra Tech
was selected from a number of qualified firms competing in this
process. The contractor was selected prior to the President's decision
of December 1986 to deploy in Montana. Both the Air Force and Tetra
Tech recognize the benefit of using local expertise. Tetra Tech has,
therefore, established an office in Great Falls and has used several
local firms and specialists as subcontractors, including Historical
Research Asso-iates (HRA), WESTECH, Montana National Heritage
Program, Morrison-Knudsen Engineers, Inc., and the firm of
Ethnoscience.
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101 1 COMMENT: Written testimony from the Governor's office on the

preparation of the Small ICBM DEIS.

RESPONSE: Noted.

102 1 COMMENT: Is the Small ICBM an offensive or defensive weapon and
should we go through the expense of deploying the weapon?

RESPONSE: See response to document 7, comment 3.

103 1 COMMENT: Are psychological and fear aspects of nu:lear war
generated as a result of Small ICBM activities in the deployment area
discussed?

RESPONSE: See response to document 59, comment 1.

103 2 COMMENT: What curriculum are being developed and implemented by
the affected school districts to educate all the children about their
unique situation?

RESPONSE: The school district curriculum is a local decision made by
the school administrators and governing boards and would not fail
within the scope of an EIS (FEIS Section 4.1.3.4).

103 3 COMMENT: What happens in the event of an accidental or intentional
launch?

RESPONSE: See response to document 76, comment 1.

103 4 COMMENT: Will deployment of the Small ICBM affect tourism in
Montana?

RESPONSE: S'.e response to document 67, comment 2.

104 1 COMMENT: How accurate was the Air Force in estimating the
enrollment number of students in Wyoming when the Peacekeeper was
deployed?

RESPONSE: The FEIS for the Peacekeeper in Minuteman Silos
program in Wyoming cited a projected peak student enrollment of 622
students for Laramie County School District No. 1 (LCSD No. 1) with
an additional 180 students projected for other counties in the ROI.
The actual Peacekeeper-related LCSD No. I enrollment was around
400 in 1986, partly because of the economic slowdown in the energy
sector.

104 2 COMMENT: How is the money provided during the period when there
is a "lag" due to shortfall in local government financing? If money is
borrowed from some other source, what about the interest it would
have gained had it stayed in a particular account. Will the FEIS
address such material?
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RESPONSE: Current expenses of local governments are generally
funded by existing cash accounts or through short-term borrowing. As
revenues accumulate over an accounting period, the cash accounts of
the jurisdiction are restored to their original levels and/or the short-
term debt is retired. In the case w.ere insufficient revenues are
accumulated over the accounting per;od, the cash balance of a
jurisdiction (for that accounting period) is reduced by the amount of
the shortfall. These deficits are generally made up in the ensuing
fiscal year by increasing the local mill levy, raising other rates (such
as fines, fees, charges for services) or other similar revenue-
generating mechanisms. Cash held by a jurisdiction is often held in
interest-bearing accounts. As these monies are used, the jurisdiction
will, in fact, suffer lost interest revenue. The effects of revenue
shortfalls to the local governments in the Great Falls area have been
identified as significant impacts in FEIS Section 4.1.2.6.

104 3 COMMENT: Are the public hearings responsive to citizens' concerns?

RESPONSE: See response to document 93, comment 2.

104 4 COMMENT: Does Congress consider EIS results in determining
whether to fund such a project?

RESPONSE: The FEIS has been accomplished at the direction of the
Congress in accordance with regulations of the President's Council on
Environmental Quality. The primary purpose for preparing an EIS is to
identify the environmental consequences of the Proposed Action and
alternatives, thus alerting the agency decision-maker, the public, and
ultimately the Congress and the President to the environmental
effects involved. This document is only one tool to aid the Congress
and the President on actions such as funding for a project.

104 5 COMMENT: Montanans voted against deployment of any more nuclear
missiles in Montana. Is this being considered by Congress?

RESPONSE: See response to document 46, comment 1.

104 6 COMMENT: Concerned about severe impacts on the Great Falls
Public Schools system due to the Small ICBM. Impacts include building
of an elementary school, reopening of schools, staffing, boundary
changes, and busing. These options are too costly.

RESPONSE: When the Air Force decides which deployment alternative
will be implemented a record of decision will be prepared which will
state wnat specific mitigation measures will be adopted. An
Intergovernmental Small ICBM Working Group comprised of
representatives from city government, county commissioners, state
agencies, officials from Malmstrom AFB, and other U.S. Air Force
officials has been established to provide a coordinated
intergovernmental approach to the exchange of resource information
pertinent to the proposed Small ICBM program in Montana and to
consider what specific mitigation measures will be adopted.
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105 1 COMMENT: Concerned about the conclusion that impacts on
deployment area roads would be low and not significant.

RESPONSE: Long-duration impacts on deployment area roads have
been revised to low and significant (FEIS Section 4.3.2.1).

105 2 COMMENT: Practice driving and deployment onbase appears
impractical for reliability of the HML and skill of the crew. What is
your confidence level in crew reliability?

RESPONSE: The Air Force has great confidence in crew reliability.
The HML vehicle operations training area at Malmstrom AFB would
duplicate field conditions. It will be used daily, under all weather
conditions, in both daylight and darkness. As many as six training
vehicles may be operated at the same time. The vehicles would
operate on a variety of surfaces and terrains, and would achieve speeds
up to 50 miles per hour on a training track. An off-road area would be
used for HML emplacements (the "digging-in" operation by which
HMLs harden against attack). The training area may be used
approximately 240 days per year. In addition, the HML vehicle
operations training area may be used for road testing following routine
HML maintenance.

105 3 COMMENT: What reassurances can you give that the HMLs will not
move from launch facilities more than once annually?

RESPONSE: The Air Force prefers to leave the HMLs in place as long
as possible. It is not expected that all HMLs would require major
maintenance even once a year. It is an average value based on
engineering judgment.

105 4 COMMENT: What is the configuration of the transporter? If the axle
load is above 18,000 pounds, what will be the impacts on the roads?

RESPONSE: The HML will be transported in such a manner as to
ensure that the loading on each axle is below 18,000 pounds, will meet
state standards, and will not cause additional impacts on roads.

105 5 COMMENT: How often will the HML be moved in and out of its
protective shelter for maintenance. What will be the noise impact of
the large 1,200-horsepower engines running? Where does the HML
engine sit on your decibel levels cited on page 3-202. HML engine
noise not adequately discussed.

RESPONSE: As a part of the maintenance program, the HML will be
moved in and out of its protective enclosure periodically. Major
maintenance will be performed at the Integrated Maintenance
Complex, an enclosed onbase facility. The CV12-1200 engine at full
power (2,300 R2 M) will have an 85 dBA noise level at a distance of
50 feet. Noise will be reduced considerably when engines are placed
into the vehicles because of various noise reduction techniques. The
HM1, engine noise is less than a freight train noise of 95 dBA at 50 feet
and rnotorcycle noise of 106 dBA at 50 feet.
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105 6 COMMENT: The Small ICBM has recently been increased from
30,000 to 37,000 pounds to accommodate penetration aids and/or
possibly a second warhead. Have you considered the impact of a
second warhead?

RESPONSE: The Congress has directed deployment of a single
warhead missile weighing approximately 37,000 pounds and this was
used in the analysis. Environmental impacts of the peacetime
operation are independent of the number of warheads or penetration
aids and are not analyzed in this EIS.

106 1 COMMENT: Does the term "aggregate" include sand and gravel?

RESPONSE: The term "aggregate" as well as the aggregate numbers
shown in FEIS Figure 4.10.2-3 and Table 4.10.2-1 include sand and
gravel which will be used to produce concrete for road surfacing and
construction activities.

106 2 COMMENT: Has a requirement for riprap been determined?

RESPONSE: No. The need for riprap (heavy, irregular rocks used to
stabilize slopes along roads and embankments) during program
construction activities has not been determined. The numbers shown
in FEIS Figure 4.10.2-3 and Table 4.10.2-1 do not include material
requirements for riprap.

106 3 COMMENT: During initial scoping, 4.5 million tons of material were
required for the program. In the DEIS, only approximately 3.0 million
tons of material were identified. What dropped the requirements by
1.5 million tons and what is the margin of error on the 3.0 million ton
estimate?

RESPONSE: The difference in required aggregate is the result of the
ongoing analysis which reduced the number of miles of T/E routes that
would need to be upgraded to accommodate the Small ICBM system in
Montana.

106 4 COMMENT: After deployment won't there be an increase in haseline
demand for road and site maintenance? If so, do you have an es, mate?

RESPONSE: The Air Force has identified its requirements and is
working with federal, state and local agencies through the Defense
Access Road needs program to determine measures to meet those
requirements. This process will determine the extent to which the Air
Force will assist local agencies in road maintenance and snow removal
activities. Once the decisions have been made, these measures will
become part of the Proposed Action (FEIS Section 4.3.1.4).

106 5 COMMENT: Will the Air Force take an active part in determining
where new aggregate pits will be located and select the aggregate
sources for specific portions of the project; or will the procurement of
an aggregate source be left up to the construction contractor?
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RESPONSE: While the Air Force may have a part in choosing the
contractors who will supply the aggregate for the program, the
decision on the locations of pits or aggregate sources will likely be
made by the construction contractor or the landowner whose property
has been leased for aggregate production.

106 6 COMMENT: The Bureau of Land Management would like to work
closely with the Air Force on this program, including the handling of
additional permitting activity.

RESPONSE: Noted.

107 1 COMMENT: New information on the bald eagle requires further
consultation.

RESPONSE: The Air Force has entered into consultation with the U.S.
Fish and Wildlife Service and the Montana Department of Fish,
Wildlife and Parlez concerning the bald eagle nest near launch facility
1-7. This information has been incorporated in FEIS Section 4.8.2.5.
Because of the distance of the launch facility from the nest, impacts
are expected to be negligible.

108 1 COMMENT: What equivalent spending for the Small ICBM can be used

on food, clothing, education, housing, and health care services?

RESPONSE: See response to document 3, comment 1.

108 2 COMMENT: Have you a comparison of long-term gains resulting from
civilian sector jobs instead of short-term military jobs?

RESPONSE: Of the direct employment increase of 3,100 jobs during
the operations phase, approximately 30 positions will be civilian
workers. In addition, approximately 1,250 indirect jobs are estimated
to be created which would all be filled by civilian workers.

108 3 COMMENT: Can civilian radio frequencies set off the Small ICBM
accidentally as it is being transported?

RESPONSE: The Small ICBM's electronic systems are not affected by
civilian radio frequencies. The Small ICBM can only be activated by
specially encoded signals.

108 4 COMMENT: Where can you safely store radioactive materials?

RESPONSE: Warheads are stored and guarded in secure weapons
storage areas on Malmstrom AFB. There will be no nuclear wastes
produced or stored as a result of deployment of the Small ICBM.

108 5 COMMENT: What do you plan to do with materials from inactivated
warheads?

RESPONSE: Deactivated warheads are returned to the U.S.
Department of Energy.
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108 6 COMMENT: How do you address the safety of the planet 20,000 years
from now as a result of storage of radioactive wastes?

RESPONSE: There are no nuclear wastes produced by the Small ICBM
at Malmstrom AFB. For decommissioning of nuclear warheads and
disposition of associated radioactive materials see FEIS Chapter 5.0
for reference to appropriate environmental documentation.

108 7 COMMENT: How can you assure the public that you are "making the
world safe" when you add more missiles to the already large stockpile?

RESPONSE: See response to document 7, section 2.

109 1 COMMENT: EIS is inadequate in assessing the vehicular traffic
hazards that will develop when the system becomes fully operational.

RESPONSE: See response to document 105, comment 1.

110 1 COMMENT: Comment in opposition to Small ICBM deployment in
Montana.

RESPONSE: Noted.

ill 1 COMMENT: DEIS lacks any specific mitigation measures which could
be implemented to address specifically impacted roadway segments.

RESPONSE: Potential mitigation measures have been identified in
FEIS Section 4.3.6 and Appendix D.

112 1 COMMENT: Opposed to Small ICBM deployment in Montana because
of the beauty and spaceousness of the state and the impacts it will
bring to Montanans. Was Montana considered because population ratio
and person to square miles are low?

RESPONSE: See response to document 52, comment 2.

113 1 COMMENT: The EIS does not address the effects of a nuclear
exchange.

RESPONSE: The EIS was prepared in response to Congressional
direction, 1986 DOD Authorization Act. Congress directed the Air
Force to address the potential environmental impacts of the proposed
deployment and peacetime operation of the Small ICBM in Montana.

113 2 COMMENT: The EIS does not address the effects of accidental launch
or detonation or intentional launch.

RESPONSE: System safeguards have been developed to ensure there is
no possibility of accidental launch or detonation. Analysis of
intentional launch is beyond the scope of the EIS, since the Congress
directed that only peacetime operations be addressed.

113 3 COMMENT: Statement made that the Air Force Personnel Reliability
Program is not adequate.
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RESPONSE: See FEIS Section 5.1.2.2.

113 4 COMMENT: The EIS does not address the excessive costs of the
system to the taxpayers.

RESPONSE: See response to document 3, comment 1.

114 1 COMMENT: Under DEIS Section 4.8.2 and the information on
Figure 4.8.2-1 there is a discrepancy. The text indicates moderate
short-duration impacts to aquatic habitats, while the figure shows that
there will be negligible impacts.

RESPONSE: There is no discrepancy between the text and FEIS
Figure 4.8.2-1. The figure shows summary ratings for site-specific
impacts on biological resources at launch facilities. Many launch
facilities are not near aquatic habitats and impacts at these sites
would be negligible. The short-duration rating of moderate and not
significant is an overall rating that considers the multiple impacts at
all sites (e.g., launch facilities and T/E routes).

114 2 COMMENT: Commentor stated that any amount of big game severe
wintering habitat that is permanently removed is unacceptable.

RESPONSE: The Air Force consulted with federal and state wildlife
agencies. Any habitat lost at launch facilities would be small and
isolated. None of these losses are expected to alter wildlife carrying
capacities in any area.

114 3 COMMENT: What is the basis for the assumption that a recently
rebuilt causeway should not require further modification for the
program (DEIS Section 4.8.2.4)?

RESPONSE: This conclusion is based on engineering analysis that took
into consideration the configuration of and wheel loading of the
vehicle.

114 4 COMMENT: What criteria were used for determining that sensitive
habitats are "distant" from construction areas?

RESPONSE: In this case "distant" refers to areas that are greater than
3 miles from construction and operations areas.

114 5 COMMENT: Statement is made in DEIS Section 4.8.2.4 that general
concern by natural resource managers for impacts to unique and
sensitive habitats is also expected to be low. Commentor wants to
know if natural resource managers were asked.

RESPONSE: Yes. State and federal natural resource managers were
consulted during the development of the EIS, including members of the
U.S. Fish and Wildlife Service, Montana Department of Fish, Wildlife
and Parks, Montana Natural Heritage Program, and the Nature
Conservancy.
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114 6 COMMENT: Commentor needs clarification of DEIS Section 4.8.3
which states "...which reduces the opportunity to avoid impacts at the
launch facilities through site selection."

RESPONSE: Proposed sets of launch facilities have been identified for
the Proposed Action and alternatives in the FEIS. Environmentally
sensitive areas exist along some of the T/E routes and at some launch
facilities. Therefore, an alternative that would use a larger number of
launch facilities would have a greater probability of using an
environmentally sensitive area. Text in FEIS Section 4.8.3 has been
revised accordingly.

114 7 COMMENT: What means have been used to address the road hazard
with the HML during blizzard conditions when gravel roads do not
receive minimum necessary maintenance?

RESPONSE: To assess the HML operations during winter conditions, a
winter test program for operation of both the HML and the overall
system has been partially completed and will be continued next
winter. So far the vehicle has performed as expected. The vehicle
was designed to move off-road, and is expected to operate in winter
conditions.

115 1 COMMENT: Comment opposed to any additional missile program.

RESPONSE: Noted.

116 1 COMMENT: Comment opposed to missile deployment in Conrad
because we have enough missiles and firepower.

RESPONSE: Noted.

117 1 COMMENT: Comment opposed to ballistic missiles being placed
anywhere in Montana.

RES•PONSE: See responses to document 46, comment 1 and
document 52, comment 2.

118 1 COMMENT: Comment objects to the proposed Small ICBM because
the weapons system is not necessary for the defense of the United
States.

RESPONSE: Noted. Rationale for the deployment of Small ICBM
system in Montana is provided in FEIS Section 1.1.

119 1 COMMENT: Comment objects to Small ICBM being considered for
Malmstrom AFB.

RESPONSE: See responses to document 46, comment 1, and
document 52, comment 2.

120 1 COMMENT: Statement in support of the defense system needs
because of the fine people in the Air Force.
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RESPONSE: Noted.

121 1 COMMENT: The service area map for Montana Power Company
(Figure 3.2.3-2) should be revised to include portions of Flights F, G,
H, and T.

RESPONSE: The additional data have been incorporated into the data
base and the impact analysis.

121 2 COMMENT: The increased load associated with additions at 46 launch
facilities serviced by Montana Power Company would equal
approximately 4.6 MW and have a considerable impact on the
distribution network servicing the launch facilities.

RESPONSE: The increased load associated with the Small ICBM
program for Montana Power Company has been revised to reflect the
choice of sites for the Proposed Action and the alternatives. The new
load is estimated to range from 4.1 to 5.3 MW and is identified in FEIS
Table 4.2.2-2. The Air Force has entered into discussions with the
current electricity suppliers to develop coordinated strategies toward
meeting these demands and arriving at an equitable solution to
providing this service.

121 3 COMMENT: DEIS Sections 4.2.2.4 and 4.2.3.4 do not address the
impact on Montana Power Company for the increased load at the
launch facilities separately from the increased load at Malmstrom
AFB.

RESPONSE: FEIS Section 4.2.2.4 has been revised to reflect the
specific energy loads on Montana Power Company associated with the
proposed set of launch facilities for the Proposed Action and three
alternatives.

122 1 COMMENT: Why doesn't the DEIS discuss the environmental
consequences that could result from the use of the Small ICBM?

RESPONSE: The Congress has authority to exempt specific projects,
in full or in part, from the requirements of NEPA without altering the
structure of the Act itself. In 209(c)(4) of the 1986 Department of
Defense Authorization Act, the Congress directeU the Air Force to
prepare administrative environmental impact statements covering the
deployment of the Small ICBM, but limited the scope of those
statements to the "deployment and peacetime operation" of the
system.

122 2 COMMENT: Why doesn't the DEIS discuss the global environmental
consequences that could result from the use of the Small ICBM?

RESPONSE: No global environmental effects are expected to result
from the deployment and peacetime operation of the Small ICBM
system.

123 1 COMMENT: Concerned that the proposed program could affect the
Sun River Project and that operation of the missile system needs to be
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conducted so as to avoid any disruption of water supply to the irrigated
croplands.

RESPONSE: Peacetime activities of the proposed program do not
involve off-road maneuvers of the HML in the deployment area. The
HML vehicle operations training area is confined to an extension of
Malmstrom AFB, and HML activities in the deployment area would be
restricted to deployment at the launch facilities and movement from
the launch facilities to Malmstrom AFB along TIE routes. All bridges
along these routes would be upgraded, if necessary, to safely bear the
HML vehicle. There is a potential for temporary disruption of water
supply to irrigated croplands while bridge upgrades over canals are
being constructed. However, the construction contractors would be
required to plan these upgrades in coordination with the appropriate
irrigation district to avoid or minimize disruption of irrigation water
supply (FEIS Sections 4.9.1.4 and 4.9.2.1).

123 2 COMMENT: Commentor envisions problems with HML training
operations during off-road maneuvers with concerns at canal bridges.

RESPONSE: All testing will be conducted onbase and will not pose any
threat to canal bridges.

124 1 COMMENT: Will the local interstate highway system be expanded or
improved?

RESPONSE: See response to document 14, comment 1.

124 2 COMMENT: Will deployment of the Small ICBM affect tourism in
Montana?

RESPONSE: See response to document 67, comment 2.

124 3 COMMENT: Comment opposed to ballistic missiles being placed
anywhere in Montana.

RESPONSE: See response to document 52, comment 2.

124 4 COMMENT: Could the Small ICBM program be a bargaining chip at
peace talk summits.

RESPONSE: These are determinations to be made by the President.

124 5 COMMENT: Comment in opposition to deploying 200 Small ICBMs in
north-central Montana. Also would like to get rid of the Minuteman
silos.

RESPONSE: Noted.
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7.0 AUTHORIZING ACTIONS

Table 7.0-1 provides a list of federal authorizing actions that may be required for the
Small Intercontinental Ballistic Missile program at Malmstrom Air Force Base, Montana.
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8.0 LIST OF PREPARERS

Pedro Alvarez, Staff Engineer, Tetra Tech, Inc.
B.S., 1982, Civil Engineering, McGill University, Montreal, Canada
Years of Experience: 3

Aditi Angirasa, Senior Economist, Tetra Tech, Inc.
B.A., 1962, Economics, Punjab University, India
M.S., 1973, Economics, California State Polytechnic University, Pomona
M.S., 1975, Agricultural Economics, University of California, Davis
Ph.D., 1979 Agricultural Economics, Texas A&M University, College Station
Years of Experience: 10

Randall Arnold, Staff Biologist, Tetra Tech, Inc.
B.S., 1974, Zoology, Texas Tech University, Lubbock
M.S., 1979, Biology, Western Washington University, Bellingham
Years of Experience: 9

Jerry Baker, Hydro Geologist, Tetra Tech, Inc.
B.S., 1977, Geology, University of Florida, Gainesville
Years of Experience: 10

Edward R. Bailey, Staff Planner, Tetra Tech, Inc.
B.S., 1980, Environmental Science, University of California, Riverside
M.A., 1983, Environmental Administration, University of California, Riverside
Years of Experience: 5

William R. Brownlie, Director, Tetra Tech, Inc.
B.S., 1975, Civil Engineering, State University of New York, Buffalo
M.S., 1976, Civil Engineering, State University of New York, Buffalo
Ph.D., 1981, Civil Engineering, California Institute of Technology, Pasadena
Years of Experience: 11

W. William Bryden, Information Services Manager
B.S., 1969, Engineering Science, University of Redlands, California
M.S., 1976, Applied Science, Computer Technology, University of California, Riverside
Years of Experience: 19

Mary Bryngelson, Senior Analyst, Tetra Tech, Inc.
B.A., 1970, Mathematics, University of North Dakota, Grand Forks
M.Ed., 1976, Educational Statistics and Research, University of North Dakota,

Grand Forks
Ph.D., 1980, Institutional Research, Florida State University, Tallahassee
Years of Experience: 12

Gerald Budlong, Land Use Planner, Tetra Tech, Inc.
B.A., 1969, Geography, California State University, Northridge
M.A., 1971, Geography, California State University, Chico
Years of Experience: 14

Susan L. Bupp, Archaeologist, Tetra Tech, Inc.
B.A., 1977, Anthropology, Wichita State University, Kansas
M.A., 1981, Anthropology, University of Wyoming, Laramie
Years of Experience: 11
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Donald Canning, (formerly Attorney, U.S. Air Force, AFRCE-BMS/DES)
B.A., 1974, Political Science, University of Washington, Seattle
J.D., 1978, Lewis and Clark/Northwestern Law School, Portland, Oregon
Years of Experience: 8

David Carmichael, Senior Archaeologist, Tetra Tech, Inc.
B.A., 1974, Anthropology, University of New Mexico, Albuquerque
M.A., 1976, Anthropology, University of Illinois, Urbana
Ph.D., 1983, Anthropology, University of Illinois, Urbana
Years of Experience: 11

Jenny Carson, Technical Editor, Tetra Tech, Inc.
B.A., 1978, History, California State University, Fullerton
Years of Experience: 2

Diana Christensen, Archaeologist, Tetra Tech, Inc.
B.S., 1978, Prehistoric Archaeology, Brigham Young University, Provo, Utah
M.A., 1980, Prehistoric Archaeology, Brighsim Young UTniversity, Provo, Utah
Years of Experience: 12

Diane Concannon, Staff Biologist, Tetra Tech, Inc.
B.A., 1975, Biology, Humboldt State University, Arcata, California
M.S., 1978, Natural Resources, Humboldt State University, Arcata, California
Years of Experience: 9

David M. Dischner, Senior Utilities Planner, Tetra Tech, Inc.
B.A., 1974, Urban Affairs, Virginia Polytechnic Institute, Blacksburg
Years of Experience: 13

Thomas Fahy, Planner, U.S. Air Force, AFRCE BMS/DEVE
B.S., 1951, Geology, California Institi'te of Technology, Pasadena
Years of Experience: 37

William Gallant, Senior Geologist, Tetra Tech, Inc.
B.S., 1969, Geology, University of Cincinnati, Ohio
M.S., 1971, Geology, University of Cincinnati, Ohio
Years of Experience: 17

Paul D. Garcia, Senior Transportation Planner, Tetra Tech, Inc.
B.S., 1967, Civil Engineering, New Mexico State University, Las Cruces
M.S., 1986, Management, Abilene Christian University, Texas
Years of Experience: 20

John A. Gill, Wildlife Biologist, U.S. Air Force, AFRCE-BMS/DEVE
B.S., 1967, Wildlife Management, Oregon State University, Corvallis
M.S., 1969, Wildlife Management, Oregon State University, Corvallis
Years of Experience: 16

Patricia Haldorsen, Senior Technical Editor, Tetra Tech, Inc.
B.A., 1982, English Literature, California State University, San Bernardino
Years of Experience: 5

Gary Hayes, Associate Engineer, Tetra Tech, Inc.
A.A., 1974, Marine Science, Florida Junior College, Jacksonville
Years of Experience: 14
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Frederick S. Hickman, Principal Social Scientist, Tetra Tech, Inc.
B.A., 1966, Economics, Drew University, Madison, New Jersey
M.S., 1974, Economics, Rutgers-the State University, New Brunswick, New Jersey
Years of Experience: 18

James Iken, Captain, U.S. Air Force, AFRCE-BMS/DEVE
B.Arch., 1978, Architecture, North Dakota State University, Fargo, North Dakota
M.BA., 1983, Operations Management, Boston University, Massachusetts
Years of Experience: 9

Dennis M. Iwata, Environmental Engineer, AFRCE-BMS/DEVE
B.S., 1972, Landscape Architecture, California State Polytechnic University, Pomona
Years of Experience: 15

Manuel C. Jabson III, Transportation Engineer, Tetra Tech, Inc.
B.S., 1973, Civil Engineering, University of the Philippines, Manila
M.S., 1976, Highway Engineering, Rirmingham University, England
Years of Experience: 10

Jane King, Staff Archaeologist/Historian, Tetra Tech, Inc.
B.A., 1977, Anthropology, University of Colorado, Denver
M.A., 1980, Social Sciences (Archaeology, History, Geography), University of Colorado,

Denver
Years of Experience: 13

Richard J. Kramer, Principal Physical Scientist, Tetra Tech, Inc.
B.A., 1960, Biology, St. John's University, Collegeville, Minnesota
M.S., 1962, Plant Ecology, Arizona State University, Tempe
Ph.D., 1968, Plant Ecology/Physical Environment, Rutgers-the State University,

New Brunswick, New Jersey
Years of Experience: 27

Patricia Landaker, Technical Editor, Tetra Tech, Inc.
B.S., 1978, Journalism, University of California, Los Angeles
Years of Experience: 10

Walle Landenberger, Drafting Supervisor, Tetra Tech, Inc.
Years of Experience: 18

Elizabeth L. Lanzer, Geographic Information System Operations Supervisor,
Tetra Tech, Inc.

B.A., 1982, Political Science, University of California, Santa Barbara
M.A., 1984, Administration, University of California, Riverside
Years of Experience: 4

Erich R. Lathers, Economist, Tetra Tech, Inc.
B.A., 1984, Management Science, University of California, San Diego
Years of Experience: 5

William R. Livingstone, Principal Land Use Planner, Niehaus and Associates, Inc.
B.A., 1950, Architecture, University of Southern California, Los Angeles
M.S., 1966, Urban and Regional Planning, University of Southern California, Los Angeles
Years of Exper`•nee: 29
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Keith A. Lusk, Economist, Tetra Tech, Inc.
B.A., 1983, Economics, San Diego State University, California
M.A., 1985, Economics, State University of New York, Binghamton
Years of Experience: 2

William Magdych, Senior Biologist, Tetra Tech, Inc.
B.S., 1975, Biology, Youngstown State University, Ohio
M.S., 1978, Zoology, University of Oklahoma, Norman
Ph.D., 1982, Zoology, University of Oklahoma, Norman
Years of Experience: 11

David H. Maharrey, Jr., Lieutenant, U.S. Air Force, AFRCE-BMS/DEVE
B.S., 1986, Civil Engineering, U.S. Air Force Academy, Colorado Springs, Colorado
Years of Experience: 2

Roger D. Mason, Staff Archaeologist, Tetra Tech, Inc.
B.A., 1971, Anthropology, University of Washington, Seattle
Ph.D., 1980, Anthropology, University of Texas, Austin
Years of Experience: 15

Raj Mathur, Associate Director, Tetra Tech, Inc.
B.A., 1957, Geography, Punjab University, India
M.A., 1960, Economics, Punjab University, India
Ph.D., 1972, Geography, University of Minnesota, Minneapolis
Years of Experience: 27

David A. McPhee, Chief, Environmental Protection Management Branch, U.S. Air Force,
AFRCE-BMS/DEVE

B.S., 1970, Aeronautical Engineering, San Jose State College, California
Years of Experience: 16

Leo Montroy, Principal Environmental Engineer, Tetra Tech, Inc.
B.S., 1969, Biology/Chemistry, University of Windsor, Ontario, Canada
Ph.D., 1973, Ecology, University of Notre Dame, South Bend, Indiana
Years of Experience: 16

Tony Morgan, Senior Geologist, Tetra Tech, Inc.
B.S., 1979, Geology, Indiana University, Indianapolis
M.A., 1984, Geology, Indiana University, Bloomington
Years of Experience: 8

Curtis Nickerson, Associate Biologist, Tetra Tech, Inc.
B.A., 1984, Geography, University of California, Santa Barbara
B.A., 1984, Environmental Studies, University of California, Santa Barbara
Years of Fxperience: 3

Fred S. Nicoloff, Senior Systems Analyst/Programmer, Tetra Tech, Inc.
B.A., 1976, Psychology, University of Central Florida, Orlando
M.A., 1981, Experimental Psychology, University of South Florida, Tampa
A.A.S., 1983, Information Processing, Riverside City College, Riverside, California
Years of Experience: 12
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Robert Niehaus, Principal Economist, Niehaus and Associates, Inc.
B.A., 1972, Government, Oberlin College, Ohio
Ph.D., 1979, Economics, University of Maryland, College Park
Years of Experience: 15

Paul U. Pawlik, Economist, U.S. Air Force, AFRCE-BMS/DEVE
B.A., 1965, Business Administration, North Central College, Naperville, Illinois
M.A., 1967, Economics, Roosevelt University, Chicago, Illinois
Ph.D., 1972, Economics, University of Arizona, Tucson
Years of Experience: 19

Anantaramam Peddada, Staff Atmospheric Scientist, Tetra Tech, Inc.
B.S., 1961, Geology, Government Arts College, Rajahmundry, India
M.S., 1963, Geology, Andhra University, Waltair, India
M.S., 1972, Geology, State University of New York, Albany
M.S., 1979, Urban Environmental Studies, Rensselaer Polytechnic Institute, Troy,

New York
Years of Experience: 15

Richard R. Reinecke, Staff Engineer, Honeywell Space and Strategic Avionics Division
B.S., 1951, Physics, Loyola University, New Orleans, Louisiana
M.S., 1952, Physics, Vanderbilt University, Nashville, Tennessee
Years of Experience: 24

Julie Rice, Captain, Attorney, U.S. Air Force, AFRCE-BMS/DEVE
B.A., 1977, Psychology and English, University of Richmond, Virginia
J.D., 1982, Law, Emory University, Atlanta, Georgia
Years of Experience: 5

Scott Rice, Associate Geologist, Tetra Tech, Inc.
B.S., 1984, Geology, University of Minnesota Institute of Technology, Minneapolis
Years of Experience: 2

Raymond Rodrigue, Regional Director, Tetra Tech, Inc.
B.S., 1963, Engineering, University of Southern California, Los Angeles
M.S., 1965, Civil Engineering, University of Southern California, Los Angeles
Ph.D., 1969, Civil Engineering, University of Southern California, Los Angeles
Years of Experience: 26

John R. Sabol, Civil Engineer, U.S. Air Force, AFRCE-BMS/DEVE
B.S., 1958, Civil Engineering, Lafayette College, Easton, Pennsylvania
J.D., 1972, Western State University, College of Law, Anaheim, California
Years of Experience: 34

Kevin Smith, Associate Geologist, Tetra Tech, Inc.
B.S., 1982, Geology, California State University, Bakersfield
M.S., 1986, Geophysics, University of California, Riverside
Years of Experience: 2

Janet St. Amant, Quality Control CoordinAtor, Tetra Tcch, Inc.
Years of Experience; 14
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Peter Sturtevant, Senior Water Resources Scientist, Tetra Tech, Inc.
B.S., 1971, Biology, University of California, San Diego
M.S., 1974, Aquatic Ecology, University of Washington, Seattle
Years of Experience: 13

Carl R. Swartz, Principal Scientist, Tetra Tech, Inc.
B.A., 1942, Business Administration, Chico State College, California
M.A., 1947, Economics, University of Nevada, Reno
Sc.D., 1953, Economics, University of Paris, France
Years of Experience: 31

Sheryl Thierry, Word Processing Supervisor, Tetra Tech, Inc.
Years of Experience: 5

Ted R. Turk, Senior Biologist, Tetra Tech, Inc.
B.A., 1970, Biology, Williams College, Williamstown, Massachusetts
Ph.D., 1978, Biology, University of California, Riverside and San Diego State University
Years of Experience: 11

Patricia A. Turnham, Publications Manager, Tetra Tech, Inc.
A.A., 1974, Business Administration, Orange County Community College, Middletown,

New York
Years of Experience: 13

James G. Van Ness, Major, U.S. Air Force, Attorney, AFRCE-BMS/DES
B.S., 1971, Distributed Studies, Iowa State University, Ames
J.D., 1974, University of Iowa School of Law, Iowa City
LL.M., 1984, Law and Marine Affairs, University of Washington School of Law, Seattle
Years of Experience: 13

Jeff Vitucci, Senior Economist, Niehaus and Associates, Inc.
B.A., 1974, Environmental Studies, California State University, San Jose
M.A., 1979, Economics, University of California, Santa Barbara
Years of Experience: 9

Peter Walsh, Lieutenant Colonel, U.S. Air Force, Director of Environmental Planning,
AFRCE-BMS/DEV

B.S., 1967, Engineering, San Diego State University, California
M.S., 1968, Civil Engineering, Texas A&M University, College Station, Texas
M.BA, 1981, Auburn University, Montgomery, Alabama
Years of Experience: 20

Lawrence J. Watson, Program Director, Tetra Tech, Inc.
B.Ed., 1960, Science Education, Chicago State University, Illinois
M.A., 1967, Physical Geography (Climatology), Chicago State University, Illinois
Ph.D., 1975, Biogeography and Remote Sensing, University of Oklahoma, Norman
Years of Experience: 19

Jeff Whitman, Staff Programmer, Tetra Tech, Inc.
A.A., 1980, General Education, Mount San Antonio College, Walnut, California
Years of Experience: 4

Wayne Wier, Senior Systems Analyst, Tetra Tech, Inc.
B.A., 1967, Mathematics, University of California, Los Angeles
Years of Experience: 20
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9.0 LIST OF RECIPIENTS

The environmental issues addressed in this Environmental Impact Statement (EIS) were
initially identified by Air Force and contractor personnel who have experience with
programs of simiiar scope. These issues were then presented at scoping meetings held
during March and April 1987 in Great Falls, Lewistown, Conrad, and Helena, Montana.
Issues and comments identified through this scoping process were included in the
evaluation of environmental consequences of the proposed program. A Draft EIS was
filed on June 25, 1987 with the Environmental Protection Agency (EPA) in Washington
DC, beginning a 58-day comment period. During this period, written comments were
received and public hearings were conducted in Lewistown, Harlowton, Great Falls,
Conrad, Augusta, and Helena, Montana in July 1987. Public and agency comments are
addressed in this statement and revisions have been made where necessary. The list of
recipients includes interested federal, state, and local agencies; Native American groups;
those individuals who contributed written or spoken comments; and others who have
expressed an interest in receiving the document. The list also includes the Governor of
Montana, United States senators, and representatives from Montana. Copies of the final
document have been provided to libraries throughout the nine-county deployment area,
including the state library in Helena, Montana.

9.1 Elected Officials

9.1.1 U.S. Senate

Honorable Max Baucus
Honorable John Melcher

9.1.2 U.S. House of Representatives

Honorable Ron Marlenee
Honorable Pat Williams

9.1.3 State of Montana Officials

Honorable Ted Scnwinden, Governor Honorable Ted Neuman
Montana State Senate

Honorable Gary Aklestad
Montana State Senate Honorable Tom Rasmussen

Montana State Senate
Honorable Delwyn Gage

Montana State Senate Honorable Gene Thp 'er
Montana State Senate

Honorable Allen Kolstad
Montana State Senate Honorable Mike Walker

Montana State Senate
Honorable Richard Manning

Montana State Senate Honorable Bob Williams
Montana State Senate

Honorable Joe Mazurek
Montana State Senate Honorable Jan Brown

Montana House of Representatives
Honorable Darryl Meyer

Montana State Senate Honorable Tom Bulger
Montana House of Representatives
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Honorable John Cobb Honorable Lloyde J. McCormick
Montana House of Representatives Montana House of Representatives

Honorable Gene DeMars Honorable Joan Miles
Montana House of Representatives Montana House of Representatives

Honorable Gene Donaldson Honorable Ron Miller
Montana House of Representatives Montana House of Representatives

Honorable Edward J. Grady Honorable Gerald D. Nisbet
Montana House of Representatives Montana House of Representatives

Honorable Larry Grindle Honorable Helen G. O'Connell
Montana House of Representatives Montana House of Representatives

Honorable Hal Harper Honorable John Phillips
Montana House of Representatives Montana House of Representatives

Honorable Harriet Hayne Honorable Paul Pistoria
Montana House of Representatives Montana House of Representatives

Honorable Loren Jenkins Honorable Harold Poulsen
Montana House of Representatives Montana House of Representatives

Honorable Rex Manuel Honorable William Strizich
Montana House of Representatives Montana House of Representatives

9.1.4 Local Officials

Mayors Cascade County Commissioners
Honorable Roger Anderson Richard G. Gasvoda

City of Great Falls Patrick L. Ryan
Honorable Oscar Biegel Jack T. Whitaker

City of Harlowton
Honorable Irene Spangler Gottfried Cascade County Planning Director

City of Shelby Roger B. Sanders
Honorable James A. Hamilton

City of Choteau Cascade County Sheriff's Office
Honorable Thomas Ham merbacker Barry Michelotti

City of Conrad
Honorable John P. Humphrey Choteau City Manager

City of Lewistown Stanley L. Brown, Jr.
Honorable Ronald S. Jovanovich

City of Fort Benton Chouteau County Commissioners
Honorable Robert W. Patterson Lloyd L. Allen

City of Denton Charles Danreuther
Honorable Russ Ritter Henry I. Grossman

City of Helena
Honorable Lloyd Schmitt City of Conrad

City of Stanford Gary Dent, Police Chief
Marvin Klette, Fire Chief
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City of Great Falls Judith Basin County Commissioners
Robert Jones, Police Chief Arnold Haack
Mike Karlovich, Public Safety Russell Hodge

Director Barbara B. Skelton
Richard Levendowski, Fire Chief
Robert Stockwell, City Manager Lewis and Clark County Commissioners

Jim Campbell
City of Lewistown Bob Decker

R. Dunnington, Police Chief Linda Stoll-Anderson
Sonny Moline, Fire Chief

Lewistown City Alderman
Conrad City Council Al Heckford

Larry S. Brownell
Peter Hauer Lewistown City-County Planning Board

Tom Dimke
Fergus County Commissioners Elly Walkowiak

Otto Jensen
Alfred B. Miller Pondera County Commissioners
Robert K. Phillips Kenneth G. Duncan

Donald McClain
Fergus County DES LaNelle E. Petersen

Thomas Bersuch
Pondera County Health Department

Great Falls City Attorney Doris Morgan
David Gliko H.J. Stordahl

Great Falls City Commissioners Teton County Commissioners
Ardith Aiken Brad DeZort
Judy Deck William R. Jones
Shirley Kuntz Scott Mangold
Loren Seaver

Toole County Commissioners
Great Falls City-County Planning J.G. Gottfried

Department Tom Sherrard
John Mooney Harry A. Simons

Great Falls Community Development Wheatland County Commissioners
Department Edgar Lanston

Cheryl Bruskotter David Miller
Mike Rattray John R. Nelson

Wheatland County Farm Bureau
Loren H. Morley

9.2 Public Agencies

9.2.1 Federal Agencies

Advisory Council on Historic Preservation U.S. Army Corps of Engineers
Denver, Colorado Omaha, Nebraska
Washington, DC U.S. Bureau of Indian Affairs

Federal Highway Administration Billings, Montana
Helena, Montana Pablo, Montana
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U.S. Bureau of Land Management U.S. Geological Survey
Billings, Montana Billings, Montana
Butte, Montana Helena, Montana
Lewistown, Montana U.S. National Park Service
Miles City, Montana West Glacier, Montana

U.S. Bureau of Reclamation U.S. National Weather Service
Billings, Montana Great Falls, Montana

U.S. Environmental Protection Agency U.S. Soil Conservation Service
Denver, Colorado Bozeman, Montana
Helena, Montana Conrad, Montana
Washington, DC Great Falls, Montana

U.S. Fish and Wildlife Service Lewistown, Montana
Helena, Montana

U.S. Forest Service
Great Falls, Montana
Helena, Montana
Kalispell, Montana
Missoula, Montana

9.2.2 State Agencies

Montana Bureau of Mines and Geology Montana Department of Public
Butte Service Regulations

Montana Department of Administration Helena
Helena Montana Department of Revenue

Montana Department of Commerce Helena
Helena Montana Department of Social and

Montana Department of Family Services Rehabilitation Services
Helena Helena

Montana Department of Fish, Wildlife Montana Department of State Lands
and Parks Helena

Billings, Bozeman, Great Falls, Montana Environmental Quality Council
Helena, Missoula Helena

Montana Department of Health and Montana Legislative Fiscal Analyst
Environmental Services Helena

Helena Montana National Guard
Montana Department of Highways Helena

Great Falls, Helena Montana Office of Public Instruction
Montana Department of Labor and Industry Helena

Helena Montana State Historic Preservation Office
Montana Department of Natural Resources Helena

and Conservation Montana State University, Water Resources
Helena Research Center

Bozeman

9.2.3 Local Agencies

Conrad School District, Montana Great Falls Public Schools, Montana
Fort Benton Public Schools, Montana Lewistown School District, Montana

9.2.4 Libraries

Belt Public Library Choteau Public Library
Belt, Montana Choteau, Montana
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Chouteau County Free Library Montana Department of Commerce
Fort Benton, Montana Census & Economic Information Center

College of Great Falls Library Helena, Montana
Great Falls, Montana Montana Legislative Council Library

Conrad Public Library Helena, Montana
Conrad, Montana Montana Office of Public Instruction

Denton Public Library Resource Center
Denton, Montana Helena, Montana

Fairfield Public Library Montana State Department of Natural
Fairfield, Montana Resources and Conservation

Glacier County Library Research & Information Center
Cut Bank, Montana Helena, Montana

Great Falls Public Library Montana State Library
Great Falls, Montana Helena, Montana

Harlowton Public Library State Law Library of Montana
Harlowton, Montana Helena, Montana

Judith Basin County Free Library Toole County Free Library
Stanford, Montana Shelby, Montana

Lewis and Clark Library Valier Public Library
Helena, Montana Valier, Montana

Lewistown City Library Wedsworth Memorial Library
Lewistown, Montana Cascade, Montana

Malmstrom Air Force Base Library
Malmstrom AFB, Montana

Meagher County City Library
White Sulpher Springs, Montana

9.3 Native American Groups

American Indians Against Desecration Little Shell Band
Indianapolis, Indiana Lame Deer, Montana

Assiniboine and Sioux Montana Intertribal Council
Poplar, Montana Billings

Blackfeet Agency National Congress of American Indians
Browning, Montana Washington, DC

Chippewa-Cree Nez Perce Tribal Executive Council
Box Elder, Montana Lapwai, Idaho

Confederated Salish and Kootenai Northern Cheyenne Tribal Council
Pablo, Montana Lame Deer, Montana

Crow Tribal Council Shoshone-Bannock, Fort Hall
Montana Idaho

Fort Belknap Community Council Shoshone Tribal Council
Harlem, Montana Fort Washakie, Wyoming

Indian Law Support Center Turtle Mountain People
Boulder, Colorado Belcourt, North Dakota

Kootenai Tribal Council
Bonners Ferry, Idaho

9.4 Other Organizations

American Red Cross American Wilderness Alliance
Great Falls, Montana Bozeman, Montana
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Aspen Institute Montana Contractor's Association
Washington, DC Helera

Bozeman Alliance for a Nuclear Montana Environmental Information Center
Free Future Helena

Montana Montana Low Income Coalition
Cascade County Health Department Helena

Montana Montana Natural Heritage Program
College of Great Falls Helena

Montana Montana People's Action
Committee of the '80s Helena

Great Falls, Montana Montana Power Company
Committee of the '90s Butte

Great Falls, Montana Montana Society of Natural and
Common Cause Earth Sciences

Helena, Montana Bozeman
Conrad Chamber of Commerce Montana Tax Foundation, Inc.

Montana Helena
Construction and General Laborers Montana Wilderness Association

Local 1334 Helena
Great Falls, Montana Montana Wildland Coalition

Defenders of Wildlife Malta
Missoula, Montana Mor tana Wildlife Federation

Democratic Central Committee bozeman
Great Falls, Montana Montana Wildlife Organization

First Interstate Bank of Great Falls Helena
Montana National Audubon Society

Great Falls Catholic Schools Helena, Montana
Montana Opportunities, Inc.

Great Falls Chamber of Commerce Great Falls, Montana
Montana Peace Legislative Coalition

Great Falls Federal Savings and Loan Missoula, Montana
Montana Physicians for Social Responsibility

Last Chance Peacemaker's Coalition Butte, Montana
Helena, Montana Washington, DC

Lewistown Chamber of Commerce Sierra Club
Montana Bozeman, Montana

Montana AFL-CIO U.S. Federal Emergency Management
Helena, Montana Agency

Montana Association of Counties Washington, DC
Helena

Montana Association of Realtors
Helena

9.5 Individuals Receiving the Final Environmental Impact Statement Not
Including Federal, State, and Local Officials

Lloyd J. Allen Forrest H. Boles
Richard Artz Bill Bourret
Jim Barngrover B.J. Bowlen
Lisa Bay Alan Brown
Mike Bay Darryl Burditt
Archie & Ruth Bishop Ken Byerly
Michael Black Gerd J. Callant
James H. Boadle George & Colleen Campanella
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David Carlson Becky Heimgartner
Scott & Jean Carlson Kathy Helland
Betty Ceroushi Kelly Hencz
Betty B. Chamberlain Bette J. Hiner-Inseth
Liz Ching Wayne M. Hirsch
Carol Collins Clayton R. Hitchcock
Dan Connors Jack Holland
Deb Corcoran Victoria M. Homer
Harry Cosgriffe Guy Huestis
Jerry N. Costeu Richard Hughes
Debbie Cotton Jim & Lucretia Humphrey, Jr.
Eileen Croghau Zarina Jackson
Bob Crotty Ray Jergeson
Will Crough Wilbur L. Johnson
Robert J. Dahle Richard A. & Marge Johnsten
Bruce Norman Day Bill Jones
Doug & Nancy Dear Robert F. Jorgensen, Jr.
Gordon Dellwo Ed & Ruoy Kammerer
Ronald W. Denzer John Kammerer
Sue Dickenson Charley & Sally Karinen
Art Dickhoff Ira M. Kaufman, Jr.
Kent & Rebecca Dodge Ed Keil
Al Donohue Robert Kelleher
Rosanne Donahoe Ed Kendley
David Doran Jack Kendley
Eli W. Doyra Bob Killham
Grace Doughty Chester Kinsey
Rick Duncan Chales D. Klein
Jim Eagen Dave Knight
Jay Egan Ken Knudson
Tom Elliott Duane Kolman
Joel G. Ericksen Tom Konitz
Lloyd M. Erickson Marilyn Krause
Robert J. Filipovich Frank Kromkowski
Dennis M. Fladstol Kraig & Recie Kruger
Opal Fladstol Don La Fountain
J. Michael Fleming Mike Labriola
Dorothy Floerchinger Phyllis J. Lake
Jim Gamble Arville J. Lammers
Feona Geise Edward J. Larson
Kerry E. Gray Tom Larson
Gretchen Grayum Marilyn Laughery
Barney Grindvoll John R. Lawson
Kathleen Guehlstorff Teresa Lawson
Gene & Lois Habets Gulda H. Leininger
Scott Haight Arnold Lindberg
Bill Hallinan Patricia Lindsey
Milo Halvorson Thomas E. Longshore
Mary B. Hamilton Dave Lovely
Anton Hastad John E. Lubinus
Sarah Hawk-Cobb LeAnn Lusty
Linda Hays Mark L. Macek
Charles Heber Marilyn Maddox
Mark Hedgpeth Beverly Magley
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Dan Mainwaring Jim Senkler
Stephen Maly Jeff Shelden
Morris 0. Mancoronal, Jr. David Shipman
Don Marble Joan Sieffert
Bruce Marsden Bob Sletten
Marjorie Matheson Robert T. and Alice Smith
Marvin L. Mathison Howard & Louise Snyder
Sheila Maybanks Donald L. South
Joanne Maynard D.M. Sprague
Dave McLaughlin Alice Stanley
Harold McLaughlin D.A. Sternberg
Lois K. McMeekin Marcia Staigmiller
Frank Michaels Thomas G. Steinbrenner
Kay & Bernadette Miller John T. Stevens
James & Becky Mitchell Barbara Stordahl
Richard Moffitt Norman E. Stordahl
Jack K. Moore Milo Stubbs
Frank & Maxine Morrison Diana S. Talcott
A.M. Moylan Irene Terwolbeck
Melisa J. Myers Joan Thomas
Stewart Nash Renita Thomas
Ruth Nickol T.H. Thomas
Mauri & Margaret Novak Bill Thornby
Buck O'Brien Ronald Torgerson
Stephen O'Brien David Treadway
Jerry O'Connell Helen Trebesch
Rowan Ogden Mitch Tropila
David Oien Tim Troy
Barbara Osbourne James R. Tucker
Ray Ozmon Judy Tureck
Alta Mae Pallett B.J. Tweet
Robert Parker Janice S. Van Riper
Lester Peters Ken Vander Ven
Gordon Phillips Vernon Venetz
John Polotto Paul Walker
Ralph Pomnichowski Shirley C. Walker
Heather Porter Warren Wenz
Paul P. Rathsack Gordon Whirry
Belle C. Richards William & Catherine Wilkerson
Marie K. Ries Carla M. Williams
Rick Ripley Rob R. Wilson
Bill Rockwell James Yeager
Kathryn A. Rutan Joe Zahler
Tim Ryan Zane Zell
Marie Schreiber Kenneth A. Ziegler
Lenore M. Searles
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1980 Stratigraphic Nomenclature Chart for Montana and Adjacent Areas. Montana
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11.0 GLOSSARY OF TERMS AND ACRONYMS

11.1 Terms

Acre-Foot. The volume of water that covers 1 acre to a depth of 1 foot. One acre-foot
equals 325,800 gallons.

Active Fault. A fault on which movement has occurred during the past 10,000 years and
which may be subject to recurring movement, usually indicated by small, periodic
displacements or seismic activity.

Activity Day. A single occurrence of a recreation activity lasting for any period of time
up to 12 hours; for example, one 8-hour fishing visit would count as I fishing activity day,
as would a 2-hour visit

Advisory Council on Historic Preservation. A 19-member body appointed, in part, by the
President of the United States to advise the President and Congress and to coordinate
the actions of federal agencies on matters relating to historic preservation, to comment
on the effects of such actions on historic and archaeological cultural resources, and to
perform other duties a-, required by law (Public Law 89-655; 16 USC 470).

Aerosolize. To form minute solid particles or liquid droplets of a substance by
mechanical or chemical means (e.g., smoke, fire, or mist).

Age Cohort. A group of individuals having a statistical factor (e.g., age) common in a
demographic study.

Aggregate. Any of several hard, inert materials (e.g., sand, gravel, or crushed stone)
used for mixing with a cementing material to form concrete, mortar, or plaster, or used
alone, as in railroad ballast or graded fill.

Air Installation Compatible Use Zone. A concept developed by the Air Force to promote
land use development near its airfields in a manner that protects adjacent communities
from noise and safety hazards associated with aircraft operations, and to preserve the
operational integrity of the airfields.

Air Quality Control Region. An area based on jurisdictional boundaries, urban-industrial
concentrations, and other factors including atmospheric arr'as, that is necessary to
provide adequate implementation of air quality standards.

Alluvium. Sediments deposited by a stream or running water.

Alpha Particle. A product of the radioactive decay process which consists of a helium
nucleus (two protons and two neutrons).

Ambient Air Quality Standards. Standards established on a state or federal level that
define the limits for airborne concentrations of designated "criteria" pollutants (e.g.,
nitrogen dioxide, sulfur dioxide, carbon monoxide, total suspended particulates, ozone,
lead, and hydrocarbons) to protect public health with an adequate margin of safety
(primary standards) and to protect public welfare, including plant and animal life,
visibility, and materials (secondary standards).

Ambient Noise. The existing noise characteristics of an area.
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Annexation. A legal procedure, usually described in state statutes followed by cities
when expanding their boundaries.

Anticline. A fold, convex upward, containing stratigraphically older rocks within its
core.

Aquifer. The water-bearing portion of subsurface earth material that yields or is capable
of yielding useful quantities of water to wells.

Arch. A broad, open anticlinal fold on a regional scale.

Archaeology. A scientific approach of the study of human ecology, cultural history, and
cultural process, emphasizing systematic interpretation of material remains.

Archaic. A stage of prehistoric cultural development, recognized throughout North
America, characterized by broad spectrum hunting and gathering economies and seasonal
mobility. The material remains are recognized by the development of barbed and
stemmed spear points, the extensive use of groundstone tools, and the lack of ceramics.
The Archaic is also commonly used to designate a prehistoric period (generally 6000 B.C.
to A.D. 500), but the dates vary from one region to another.

Arterial. Signalized streets with signal spacings of 2 miles or less and turning
movements at intersections that usually do not exceed 20 percent of total traffic. Urban
arterials primarily serve through-traffic, and, as a secondary function, provide access to
abutting properties (urban); roadways that provide large traffic volume capacity between
major traffic generators, designed to facilitate traffic movement and discourage land
access when feasible. Includes primary state roads (functional).

Articulated. Connected; in archaeology and paleontology, skeletal remains distributed in
a way reflecting their relative positions in the living body.

Artifact. Anything that owes its shape, form, or placement to human activity. In
archaeological studies, the term is applied to portable objects (e.g., tools and the
byproducts of their manufacture).

Assembly and Checkout. The process of final assembly and verification of a weapon
system.

Assessed Valuation. In Montana, equal to the market valuation of property within a
jurisdiction.

Assessment Ratio. Percentage of the market value of a property; used to calculate the
taxable valuation against which mill rates are levied.

Atomic Number. The number of protons in the nucleus of a given chemical element
equal to the positive charge of the nucleus.

Atomic Weight. The relative mass of the nucleus of a given chemical element in
proportion to the mass of a hydrogen atom (one proton).

Attainment Area. An area that has been designated by the Environmental Protection
Agency and the appropriate state air quality agency as having ambient air quality levels
below the ceiling levels defined under the National Ambient Air Quality Standards.

11-2



Available Vacancy. A vacant housing unit that is either for sale or fr rent.

Average Annual Daily Traffic. For a 1-year period, the total volume passing a point or
segment of a highway facility in both directions, divided by the number of days in the
year.

Base Flow. The lower, relatively nonvarying flow that tends to occur in a stream
between rainfall-runoff events, often consisting of groundwater discharge to the stream.

Baseline. The existing and future-growth characterization of an area without the
proposed program.

Basic Freeway Segment. A section of freeway facility on which operations are
unaffected by weaving, diverging, or merging maneuvers.

Basin. A drainage or catchment area of a stream or lake.

Bedrock. Geologic formation or unit, generally solid, which underlies soil or other
unconsolidated surficial deposits.

Beta Particle. A product of the radioactive decay process that is physically identical to

a high-velocity electron.

Biota. All of the organisms of an area; the flora and fauna of a region.

Bituminous Coal. The most abundant rank of coal, which ranks between sub-bituminous
coal and anthracite in calorific value.

Bonds. Financial instruments used by government agencies to fund major capital
improvement projects; typically either a general obligation bond or revenue bond.

Breaks. Terrain characterized by abrupt changes in surface slope (e.g., a line of cliffs
and associated spurs and small ravines).

Budget. Document prepared by a government unit which estimates future revenues
expected to be collected and the expenditure needs of the jurisdiction in a forthcoming
fiscal year or years; includes estimates of potential revenues and expected expenditures
by major fund groups (governmental funds, proprietary funds, and fiduciary fund types).

Butte. An isolated flat-topped hill or mountain which is formed as a remnant of
extensive erosion of flat-lying rock.

Cairn. A distinctly artificial pile of rocks that may mark or enclose burials, vision
quests, caches, or geodetic locales.

Cambrian. A period of the Paleozoic era extending from about 570 to 505 million years
ago.

Campsite (Cultural Resources). A short-term habitation site containing evidence of daily
living activities, as opposed to specialized activities (e.g., quarry site). Campsites are
generally open-air occupations of perhaps weeks to months in duration.
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Capacity (Transportation). The traffic-carrying ability of a facility while maintaining
prescribed operational qualities (e.g., a specific level of service); the maximum amount
of traffic that can be accommodated by a given facility. (Note: Traffic facilities
generally operate poorly at or near capacity, and facilities are rarely designed or planned
to operate within this range.)

Capacity (Utilities). The maximum load a system is capable of carrying under existing
service conditions.

Capacity Analysis (Transportation). A set of procedures used to estimate the traffic-

carrying ability of facilities within a defined range of operating conditions.

Capital Costs. Expenditures by local governments on physical infrastructure.

Capital Projects Fund. One of the governmental fund types used to account for capital
improvement projects other than those financed by proprietary funds or special
assessment funds.

Ceramic Scatter. A spatially limited distribution of pot sherds on the ground surface.

Chronology. The science of arranging time in periods and ascertaining the dates and
historical order of past events.

Climatology. The prevalent or characteristic meteorological conditions (and their
extremes) of any given location or region.

Clovis. The earliest, well documented period of man's occupation in the New World,
generally dated at 11,000 B.C., and represented by large, well made, fluted points.

Collector Streets. Surface streets that provide land access and traffic circulation
service within residential, commercial, and industrial areas (urban); secondary roads that
provide access to higher-type roads, conne't small communities and nearby areas, and
serve adjacent property (functional).

Component. One location or element within a settlement/subsistence system.
Archaeological sites may contain several components that reflect the use of the locality
by different groups in different time periods.

Comprehensive Plan. A public document, usually consisting of maps, text, and supporting
materials, adopted and approved by a local government legislative body, which describes
future land uses, goals, and policies.

Conjunctive Use. The integrated use of surface water and groundwater to maximize
water availability in a given area.

Corridor. A strip of land of various widths described on both sides of a particular linear
facility such as a highway or transmission line.

Coulee. A deep gulch or ravine; usually dry in summer.

Cretaceous. The last period of the Mesozoic era, extending between 144 and 65 million
years ago.
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Culture. In general, the system of behavior, beliefs, institutions, and objects human
beings use to relate to each other and to the environment.

Cumulative Impacts. The combined impacts resulting from the deployment of the Small
Intercontinental Ballistic Missile and the Peacekeeper in Rail Garrison systems at
Malmstrom Air Force Base.

Curation. The processes used to care for and preserve historically important artifacts,
features, or structures.

Debt Service. The scheduled repayment of a loan made to a local government, usually
resulting from the sale of bonds.

Debt Service Funds. One of the governmental funds used to account for annual payments
required to pay back money which is borrowed by a governmental unit; generally limited
to account for long-term debt from issuance of bonds.

Decibel. A logarithmic unit of measure of sound pressure level used to describe the
loudness of sound. When used to correspond to the human range of hearing, decibels are
weighted on an A-scale and expressed as dBA.

Decommissioning. The process of removing a weapon system from service.

Deflagration. A very intense, rapidly burning fire accompanied by the ejection of
burning particles.

Deformation. A general term for the process of the folding, faulting, etc., of rocks,
resulting from various earth forces.

Delay. Additional travel time experienced by a driver, passenger, or pedestrian beyond
what would reasonably be desired for a given trip.

Demonstrated Reserves. An area containing 100-percent mineable resources which has
been well defined as to areal extent and thickness based on the presence of active mining
or production or through thorough geologic investigation.

Deployment. Strategic emplacement of a weapon system.

Deployment Area. Geographic region where missiles would be located.

Design Life. The anticipated functional life of a facility.

Developed. Said of land, a lot, a parcel, or an area that has been built on, or where
public services have been installed prior to residential or commercial construction.

Developed Recreation. Recreational use that occurs in areas where facilities are
provided for concentrated public use (e.g., campgrounds, picnic areas, and swimming
areas).

Direct Effects. Effects that are immediate consequences of program activities. In
economics, the initial increase in employment and income resulting from program
employment and material purchases before the indirect effects of these changes are
measured.
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Direct Employment. Military and civilian personnel who are employed by the
Department of Defense and its contractors, and who are working onsite on the program.

Direct Expenditure. Expenditures of local governments directly related to the provision

of goods or services.

Direct Impact. Effects resulting solely from program implementation.

Dispersed Recreation. Recreational use that occurs outside of developed sites.

Dissected Topography. An area of land characterized by numerous valleys and gullies
created by extensive surface erosion.

Dissolved Oxygen. The concentration of molecular oxygen dissolved in water; a vital
constituent for most aquatic animals.

District. National Register of Historic Places designation of a geographically defined
area (urban or rural) possessing a significant concentration, linkage, or continuity of
sites, structures, or objects united by past events (theme) or aesthetically by plan or
physical development.

Disturbed Area. Land that has had its surface altered by grading, digging, or other
construction-related activities.

Diversity. In biological literature, diversity usually refers to the number of species and

their relative abundance in an area or habitat. Also referred to as species diversity.

Dolomite. A variety of limestone or marble that is rich in magnesium carbonate.

Drawdown. The distance between the static water level and the temporarily depressed
water level caused by well pumpage.

Dry-Farmed Cropland. Land devoted to the production of crops without the need for
irrigation.

Earthquake. A sudden motion or trembling in the earth caused by the abrupt release of
accumulated strain.

Econometrics. The application of economic theory and statistical procedures to observed
data in order to (1) estimate the degree of influence of one variable on another and
(2) forecast endogenous variables from equations that quantify the interrelationships
among the variables.

Economies of Scale. The decreases in an entity's long-run average costs that occur when
it moves toward a specialization of resources, efficient utilization of equipment and
manpower, and a lowering of average production costs.

Edentates. Mammals with few or no teeth including sloths, armadillos, and anteaters.

Effect. A change in an attribute. Effects can be caused by a variety of events, including
those that result from program attributes acting on the resource attribute (direct
effect); those that do not result directly from the action or from the attributes of other
resources acting on the attribute being studied (indirect effect); those that result from
attributes of other programs or other attributes that change because of other programs
(cumulative effects); and those that result from natural causes (e.g., seasonal change).
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Effluent. Wastewater discharge from a wastewater treatment facility.

Electromagnetic Radiation. Radiation produced by atomic or electrical activity. Its
range of wavelengths or frequencies extends from very short gamma rays to the longest
radio waves and includes visible light.

Electron. A particle of very small mass, carrying a unit negative or positive charge. The
term electron, when used alone, commonly refers to negative electrons.

Endangered Species. A species that is threatened with extinction throughout all or a
significant portion of its range.

Energy. The capacity for doing work; taking a number of forms which may be
transformed from one into another, such as thermal, mechanical, electrical, and
chemical; in customary units, measured in kilowatt-hours or British thermal units.

Enterprise Activity. Services provided or goods produced by a local government agency,
generally self-supporting in terms of generating revenues that cover operating costs.

Enterprise Funds. In government finance, one of the proprietary fund types used to
account for activities which are financed primarily through user charges.

Entitlement. A right to a fixed amount of water from a specific source.

Environmental Impact Analysis Process. The process of conducting environmental
studies as outlined in Air Force Regulation 19-2.

Equivalent Sound Level. The level of a constant sound which, in a given situation and
time period, has the same sound energy as does a time-varying sound. Technically,
equivalent sound level is the level of the time-weighted, mean square, A-weighted sound
pressure. The time interval within which the measurement is taken should always be
specified.

Escarpment. A long cliff or steep slope separating two comparatively level or more
gently sloping surfaces; results from erosion or faulting.

Ethnography. The description of human groups and their behavior by direct observation
and/or by transcription of statements by living persons.

Ethnohistory. History of nonliterate human groups consisting of oral, written, or
ethnographic records.

Ethnology. A subdiscipline of anthropology that attempts to explain general patterns of
human behavior by comparing ethnographic information on different living groups of
people.

Expenditure. A disbursement of funds by a government entity; includes operation and
maintenance costs, as well as capital costs.

Explosive Safety Zone. The required safe distance between locations where explosive
materials are stored or processed and other locations, such as inhabited buildings.
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Fault. A fracture or zone of fractures along which there has been movement of the sides

relative to one another and parallel to the fracture.

Fauna. Animals; organisms of the animal kingdom of a given area taken collectively.

Feature. Nonportable portion of an archaeological site. These include facilities such as
fire pits, storage pits, or foundations.

Fee Simple. Title to real property belonging to a person or government where full and
unconditional ownership exists. Such ownership does not necessarily include mineral
rights.

Fiduciary Funds. One of the major fund groups, used to account for assets held by a
jurisdiction in a trustee capacity, for example, pension funds.

Financial Statement. Document prepared by a government unit which presents actual
revenues received and expenditures made in the previous fiscal year; organized to
present data along major fund groups (governmental, proprietary, and fiduciary fund
types).

Firm Power. The amount of electrical power (in kilowatts) that a wholesaler is
contractually bound to supply to a retailer on demand.

Fiscal Year. In government finance, the 12-month period which corresponds to the
jurisdiction's accounting period, typically beginning July 1st and ending June 30th.

Flake. A small stone fragment produced as a byproduct of stone tool manufacturing;
may also be used unmodified as a tool itself.

Flashpoint. The lowest temperature at which a liquid will give off flammable vapor in
sufficient quantity to ignite when mixed with air and exposed to spark or flame.

Floodplain. The surface of relatively smooth land adjacent to a river channel that is
covered by water when the river overflows, and the area subject to a 1-percent or
greater chance of flooding in any given year (i.e., the area adjacent to a stream expected
to be inundated in a 100-year flood). Executive Order 11988, Floodplain Management,
places limitations on the construction of projects in floodplains and promulgates
guidelines to ensure public health and safety both to protect against property loss and to
protect natural and beneficial values of floodplains.

Flora. Plants; organisms of the plant kingdom taken collectively.

Forage. Plant material that can be grazed or cut for hay and used as feed.

Formation. A sequence of similar rock layers that can be traced over a large area.

Freeway. A multilane, divided highway with a minimum of two lanes for exclusive use of
traffic in each direction, allowing full control of access and egress.

Frictional Unemployment. Unemployment attributable to time lost in changing jobs
rather than to a lack of job opportunities.

Fugitive Dust Emissions. Emissions released directly into the atmosphere that could not
reasonably pass through a stack, chimney, vent, or other functionally equivalent opening.
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Full-Scale Development. The stage of development of a weapon system when all
components are built and tested at full scale.

Full-Time Equivalent. Employment based on a 40-hour work week (i.e., one person
working 40 hours would equal 1 Full-Time Equivalent; one person working 20 hours would
equal 0.5 Full-Time Equivalent).

Fund Balance. In government finance, the resultant cash balance of an account or group
of accounts after actual expenditures made and revenues received have been debited or
credited.

Furbearers. Mammalian species that are trapped or hunted for their pelts.

Gamma Radiation. A product of the radioactive decay process which includes very high-
frequency electromagnetic waves.

Gastropods. A type of mollusk with a univalve shell (e.g., snail).

General Fund. One of the governmental fund types, used to account for all financial
transactions and resources except those required to be accounted for in other funds.
Typically supports governmental activities supported by local taxes; for example, public
safety, public health, and general administration functions. In school districts, accounts
for all direct instructional costs.

General Obligation Bond. Financial instrument used by government agencies to fund
major capital improvements; backed by full faith and credit of the issuing agency. Total
amount of general obligation bond indebtedness is subject to statutory limitations,
measured as a percentage of the jurisdiction's tax base. Used primarily for general
purpose projects (e.g., administrative facility construction, parkland acquisition, and law
enforcement and fire protection facility construction) which do not lend themselves to
revenue bond financing.

Geologic Hazard. A naturally occurring or manmade geologic condition or phenomenon
that presents a risk or is a potential danger to life and property.

Geologic Unit. A geologic formation, group, or member.

Glacial. Of or relating to the movement of continental or alpine ice sheets formed by
the compaction and recrystallization of snow.

Glacial Lake. Lake derived from meltwater off a glacier commonly formed when an ice
sheet dams a natural drainageway.

Glacial Till. Unsorted, generally unconsolidated, nonstratified coarse sediments
deposited beneath a glacier which were not reworked by meltwater.

Governmental Funds. One of the major fund groups, consisting of the general fund,
special revenue funds, capital projects funds, debt service funds, and special assessment
funds, as differentiated from proprietary funds (enterprise and internal service funds) and
fiduciary funds (trust and pension fund accounts); accounts for almost all of the financial
transactions of a jurisdiction.
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Granite. A broadly used term for a quartz-bearing, coarse, crystalline igneous rock
formed deep beneath the earth's surface.

Grassland Biome. Major ecological community of plants and animals (e.g., grassland and
tropical rain forest).

Groundstone Artifacts. Stone artifacts made by grinding rather than flaking (e.g.,
milling stones and mortar and pestle).

Hadrosaur. Maiasaura peeblesorum; vegetarian, duck-billed dinosaur.

Half Life. The time required for disintegration or transformation of half of the atoms of
a radioactive substance.

Hard Mobile Launcher. Special vehicles, hardened against nuclear attack, which will be
used to transport and launch the Small Intercontinental Ballistic Missiles.

Hazardous Waste. A waste, or combination of wastes, which, because of its quantity,
concentration, or physical, chemical, or infectious characteristics, may either cause, or
significantly contribute to an increase in mortality or an increase in serious irreversible
illness; or pose a substantial present or potential hazard to human health or the
environment when improperly treated, stored, transported, disposed of, or otherwise
managed.

HearthlFirepit. A feature used for the placement of fires; may be lined with clay or
stones.

Heavy Vehicles. Any vehicles with more than four tires touching the pavement; includes
trucks, recreational vehicles, and buses.

Herbaceous (plant). Plant without persistent woody stems.

Herpetofauna. Amphibians (e.g., frogs, salamanders, and turtles) and reptiles (e.g.,
lizards and snakes).

High-Density Wintering Habitat. Areas where large numbers of big game species
congregate during the winter months. (See Severe Wintering Habitat.)

Historic. A period of time after the advent of written history. In the Region of
Influence, the historic period ranges from about 1800 to the present. It also refers to
items primarily of Euroamerican manufacture.

Holocene. The time since the end of the Pleistocene epoch, characterized by the
absence of large continental or Cordilleran ice sheets and the extinction of large
mammalian life-forms. Generally considered to be the last 10,000 years.

Household Size. The average number of individuals residing in a single dwelling unit.

Hydraulic Capacity. The flow rate that can be delivered by a water-supply system at a
specified water pressure under continuously saturated system conditions (i.e., under a
continuous demand from all outlets of the distribution system).

Hydrology. The science dealing with the properties, distribution, and circulation of
water on the surface of the land and in the soil and underlying rocks.
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Hypothetical Reserves. Reserves that have been calculated based on limited field
observations, limited aerial-photograph analysis and satellite interpretations, and
published data on the areal extent and thickness of geologically similar units.

Hypsilophodont. A small, agile, bipedal dinosaur of the order Ornithopoda.

Igloo. A shelter constructed at launch facility sites to house the HML vehicle. It would
be covered with several feet of earth and have access doors in a concrete wall at one
end.

Igneous Rock. One of the three basic rock classes, refers to any rock formed by the
solidification of molten or partly molten material. Igneous rocks formed by solidification
at the surface are termed extrusive or volcanic while those formed below the surface are
termed intrusive.

Impact. An assessment of the meaning of changes in all attributes being studied for a
given resource; an aggregation of all the adverse effects, usually measured using a
qualitative and nominally subjective technique.

Incised. Said of a stream channel that has been downcut or entrenched into the land
surface during, and because of, a stream's rejuvenation.

Incorporated City. A city which has been organized pursuant to the laws of the state,
having an elected governing body.

Indirect Employment. Employment resulting from the purchases of workers who are
directly working on a specified program. Also includes any subsequent employment
arising from the increase in purchases in the area.

Indirect Impacts. Program-related impacts (usually population changes and resulting
impacts) not directly attributable to the program itself. For example, direct program
employees will spend some of their income locally. As a result, local industries will tend
to hire more workers as they expand in response to the increased demand. This
additional employment is termed an "indirect impact."

Induced Seismic Activity. Seismic activity that is initiated or increased as a resuit of
nontectonic processes (i.e., fluid injection or withdrawal, or reservoir loading).

Inferred Source. Resources that have been defined as to areal extent and thickness based
on the presence of active mining or production or geologic investigation of which
15 percent is considered unmineable due to deficiencies in quality or uncertainties in
field observations.

Infill. The process of encouraging development of vacant lands that have been bypassed
during the growth of a city and now surrounded by development.

Infiltration. Seepage of water into the ground.

Inflow (Sewer System). The entrance of stormwater runoff into a sanitary sewer through
defective or deteriorating manhole structures or via the illicit connection of roof drains
or street storm drains to sanitary sewers.
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Infrastructure. The system of public utility lines, communication facility networks, and
roadways that connect all the structures and facilities in a given loca!e.

Inhabited Structure. Any structure currently being used for the purposes of a dwelling or
residence, workplace, place of business or industry, or an institutional function.
Agricultural structures such as barns do not generally meet the definition of an inhabited
structure.

Initial Operational Capability. The point in time when the first ten missiles of the Small
Intercontinental Ballistic Missile system will be operational.

Injection Well. A well in which a fluid is forced into the ground under pressure,
commonly used as a technique for secondary recovery of oil and gas (e.g., forcing steam
into one well to assist oil or gas recovery at an adjacent well).

Inmigrants. All persons relocating to a defined geographic area as a result of the
proposed program, usually calculated on an annual basis.

Input-Output Model. Method of estimating the interrelationship and the flow of goods
and services among industrial sectors of the economy. Used to estimate the secondary
(indirect and induced) economic effects of an initial change in a specific economic
sector.

Intercontinental Ballistic Missile. A large missile capable of accurate weapon delivery
over intercontinental ranges (usually greater than 5,000 miles).

Internal Service Funds. One of the proprietary funds, used to account for the financing
of goods or services provided by one department or agency to other departments or
agencies of the jurisdiction on a cost reimbursement basis; for example, photocopying,
typing, and publishing services.

Interstate. The designated National System of Interstate and Defense Highways located
in both rural and urban areas; they connect the East and West coasts and extend from
Canadian border points to various points on the Mexican border.

Irradiation. Exposure to radiation.

Irrigated Cropland. Land devoted to the production of crops that require and benefit
from periodic supplemental moisture other than natural precipitation.

Isolated Artifact. An artifact, or a small, disarticulated group of artifacts, that cannot
be associated with, or is situated outside of, a cultural resource site.

Isotopes. Different forms of the same chemical element which have identical atomic
numbers but different atomic weights.

Jackson Turbidity Unit. A visual measurement of the turbidity of water. The method
involves the extinction of candlelight through a column of water resulting from particles
suspended in the water.

Jurassic. A period of the Mesozoic era extending from about 208 to 144 million years
ago.
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K-Factor. A measure of the resistance of the soil surface to erosion, based on its
physical and chemical properties.

Kill Site. An archaeological site indicated by the presence or association of faunal
remains, butchering tools, and hunting equipment (e.g., projectile points).

Kilowatt. A unit of power equivalent to 1,000 watts.

Landowner. A person or entity indicated as the owner of property on the various
ownership maps and records maintained by the Office of the County Assessor.

Landsat. An orbiting manmade satellite capable of transmitting photographic images of
the earth's surface.

Landscape Characteristic Province. An area where all of the landscape is of similar
character with similar soil, topography, vegetation, and climate. They are based
essentially on landform provinces.

Land Use Plans and Policies. Guidelines adopted by governments to direct future land
use within their jurisdictions.

Landslide. The downslope movement of soil and rock material (en masse) under
gravitational influence.

Launch Facility. One to three-acre Minuteman silo sites, generally located in the rural

areas of the deployment area.

Ldn Noise Level. The 24-hour average-energy sound level expressed in decibels, with a

10-decibel penalty added to sound levels between 10:00 P.M. and 7:00 A.M.

Leq Noise Level. A constant amount of acoustic energy equivalent to the energy

contained in the time-varying noise measured from a given source for a given time.

Level of Impact. The measure of the magnitude or degree of impact expressed as
negligible, low, moderate, or high for each environmental resource.

Level of Service. A qualitative measure describing operational conditions within a
traffic stream and how they are perceived by motorists and/or passengers.

Level Terrain. Any combination of grades and horizontal and vertical alignment
permitting heavy vehicles to maintain approximately the same speed as passenger cars;
this generally includes short grades of no more Inan 1 to 2 percent.

Limestone. A sedimentary rock consisting chiefly of calcium carbonate.

Linear Energy Transfer. The rate that a charged particle deposits its energy per unit
path length.

Lithic Scatter. An archaeological site consisting only of stone artifacts.

Load. The amount of electric power or natural gas required of a system at a given point.

Loam. A rich permeable soil composed of equal amounts of clay, silt, and sand, usuall:
containing organic matter.
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Locality. A particular spot within a geologic unit from which a specimen is obtained or
may be found; usually a location of dense or well preserved fossils.

Locus/Loci. A place or locality; used archaeologically to define a sn.all area within a
larger site.

Long Duration. Impacts that would occur over an extended period of time, whether they
start during the construction or operations phase. Most impacts from the operations
phase are expected to be of long duration since program operations essentially represent
a steady-state condition (i.e., impacts resulting from actions that occur repeatedly over
a long period of time). However, long-duration impacts could also be caused by
constructicn activities if a resource is destroyed or irreparably damaged or if the
recovery rate of the resource is very slow.

Lot. A parcel of land created by and identified in a subdivision.

Low Flow. The minimum discharge of a stream maintained for a given duration over a
specified period of time (e.g., the 7-day, 10-year low flow).

Magnitude (earthquake). A measure of the strength of an earthquake or the strain energy
it releases.

Mammoth/Mastodon. Extinct elephants from the Pleistocene epoch.

Mass Fraction. The relative proportion, by weight, of a specific isotope present in a
particular element.

Mass Movement. Any downward movement of soil or rock under the force of gravity
including soil creep, rockfalls, and landslides.

Maximum Credible Earthquake. The largest earthquake capable of being produced from
a source, structure, or region under the currently known tectonic framework.

Mean. A value that is computed by dividing the sum of a set of terms by the number of
terms (i.e., average).

Median. The midpoint of a distribution.

Medicine Wheel. Large stone circle with rock alignments radiating from the center to
the circle edge, most likely ceremonial features.

Megafauna. Various species of large mammals that became extinct in North America
sometime before 6,000 years before present. These mammals include the mammoth,
giant bison, camel, and giant sloth.

Megawatt. 1,000 kilowatts or 1 million watts.

Mesozoic. An era in geological history, ranging from about 245 to 66 million years ago,
characterized by the development of reptiles.

Meteorology. The scientific study of the atmosphere.

Microgram. One-millionth of a gram.
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Midden. Soil horizon resulting from the accumulation of human living debris containing
artifacts and cultural refuse (e.g., bone and shell fragments, fire-cracked rocks,
charcoal, chipping detritus, stone tools, or organic residues).

Milligram. One-thousandth of a gram.

Milling Station. An area within an archaeological site used for milling seeds or corn; may
consist of portable milling stones or may be nonportable milling places in naturally
occurring bedrock.

Millirad. One one-thousandth of a rad (a unit of radiation, see Rad).

Miocene. An epoch of the Tertiary period, 24 to 5 million years ago, marked by the
development of apes and the appearance of ancestral gibbons.

Mitigation. A method to reduce or eliminate adverse program impacts.

Mobile Home. A single-family dwelling unit that is transportable in one or more
sections, built on a permanent chassis, and designed to be used with or without a
permanent foundation. Does not include travel trailers or recreational vehicles.

Modified Mercalli Intensity. An arbitrary measure of an earthquake's intensity based on
its effect on people and structures. Ranges from I (not felt by people) to XII (almost
total damage).

Mollusca. A large phylum of invertebrate animals with soft bodies protected by a
calcareous shell (e.g., snails, mussels, bivalves, and octopus).

Most Probable Number. An estimate of the density of coliform bacteria in a water
sample based on certain probability formulas applied to standard dilutions of the sample.

Mountainous Terrain. Any combination of grades and horizontal and vertical alignments
causing heavy vehicles to operate at crawl speeds for significant distances or at frequent
intervals.

Multifamily Housing. Townhouse or apartment units that accommodate more than one
family though each dwelling unit is only occupied by one household.

Multilane Highway. A highway with at least two lanes for the exclusive use of traffic in
each direction, with no or partial control of access, that may have periodic interruptions
to flow at signalized intersections.

Multiple Resource Area. All, or a defined portion of, the cultural resources identified
within a specific geographic area that have been identified for inclusion in the National
Rer;ster of Historic Places.

Multiplier. In economics, used to determine the indirect and induced effects (in terms of
increased employment, income, or output) resulting from program activities.

National Landmark (Historic). A site, building, or object in private or public ownership
that possesses national significance in American history, archaeology, or culture. In
order to achieve landmark status, a property must be, or have the clear potential to be,
recognized, understood, and appreciated publicly and professionally for the strength and
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clarity of its historical association, its architectural or design excellence, or its
extraordinary information content on a national scale.

National Register of Historic Places. A register of districts, sites, buildings, structures.
and obiects important in American history, architecture, archaeology, and culture,
maintained by the Secretary of the Interior under authority of Section 2(b) of the
Historic Sites Act of 1935 and Section 101(a)(1) of the National Historic Preservation Act
of 1966.

National Wildlife Refuge. Lands set aside for their wildlife habitat values and managed
by the U.S. Fish and Wildlife Service for the conservation or enhancement of waterfowl,
big game, endangered species, and nongame species populations.

Native Americans. Used in a collective sense to refer to all natives of North America;
usually excludes Eskimos and Aleuts.

Neighborhood Schools. In the Great Falls Public Schools, students attend the elementary
school within walking distance from their homes, unless they live more than 1 mile from
the closest school, in which case they are bused.

Nephelometric Turbidity Unit. An instrument-based measurement of the turbidity of
water. This method involves inducing a light beam through a water sample and
determining how much light is scattered by the turbidity.

Net Equivalent Weight. The amount of TNT required to produce an explosive power
equal to that of the component of interest.

Neutron. An electrically neutral atomic particle found in the nuclei of all elements
except those of ordinary (light) hydrogen.

Nonattainment Area. An area that has been designated by the Environmental Protection
Agency and the appropriate state air quality agency as exceeding one or more National
Ambient Air Quality Standards.

Noncompliance. Action contradicting a specified procedure or causing results outside
specified limits.

Nonfirm Power. Electric power supplied under a contract that makes seasonal excess
power available (i.e., power in excess of contractually firm power) and is generally sold
at a lower price than firm power. This type of contract may be offered by a generator
with a large hydroelectric capacity that is subject to water shortages during periods of
low precipitation.

Nontax Revenue. Revenue of local governments from all other sources other than taxes;
includes charges for services, fines, fees, intergovernmental transfers, income from
enterprise activities, and other miscellaneous sources.

Nuclei. Small particles around which a chemical substance may collect, e.g., a dust
particle around which a raindrop forms.

Nucleus. The small positively charged central region of an atom, which comprises
essentially all the mass of the atom.

11-16



Operations Activities. Those activities required to maintain the Small Intercontinental
Ballistic Missile system in a secure, survivable, launch-ready condition following
completion of the construction phase.

Operation and Maintenance Costs. Noncapital costs incurred in providing local
government services; includes all direct expenditures, as well as items such as debt
service and payments to retirement systems.

Overall Vacancy. Total number of single-family, multifamily, or mobile homes that are
not occupied at any given time.

Overdraft. A condition in which groundwater withdrawals exceed the amount of
recharge.

Overview. A report that summarizes and generalizes information, usually of a region.

Paleo-. Prefix meaning "old" or "ancient."

Paleontological Resources. Fossilized organic remains from past geological periods.

Paleozoic. An era in geological history occurring between 570 and 245 million years ago,
marked by the culmination of almost all invertebrates except the insects; in its later
periods, marked by the first appearance of land plants, amphibians, and reptiles.

Parcel. A plot of land with definable boundaries that is not a lot.

Part I Offense. Crimes of violence including homicide, rape, robbery, and aggravated
assault. Crimes against property including burglary, larceny/theft, and motor vehicle
theft.

Part II Offense. Serious crimes not reported as part of the seven major Part I crimes,
including negligent manslaughter, other assaults, arson, forgery and counterfeiting,
fraud, embezzlement, stolen property offenses, vandalism, weapons offenses, prostitu-
tion, sex offenses, narcotic drug offenses, gambling, and offenses against the family.

Part Ill Offense. Lesser offenses that are not as serious as Part I or Part II offenses.

Particle Density. The number of particles per unit volume.

Passenger-Car Equivalent. The number of passenger cars that are displaced by a single
heavy vehicle of a particular type under prevailing roadway, traffic, and control
conditions.

Peacekeeper in Rail Garrison. Concept of deploying Peacekeeper missiles on railroad
cars for dispersal upon strategic warning. They would be sheltered in earth-covered
igloo-type structures.

Peak Demand. The highest instantaneous amount of electrical power (in kilowatts) that
an electrical system is required to supply over a given time frame, usually 1 year.

Peak Hour. The hour of highest traffic volume on a given section of roadway between
7 A.M. and 9 A.M. or between 4 P.M. and 6 P.M.
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Peak-Hour Factor. The ratio of total hourly volume to the maximum 15-minute rate of

flow within the hour.

Peak Year. The year when a particular program-related effect is greatest.

Pelecypods. A class of bivalve mollusks with bilaterally symmetrical shells.

Pennsylvanian. A period of the Paleozoic era extending from about 320 to 286 million
years ago.

Per Capita E:.penditures. Amount of expenditures in a given category calculated on a
per person basis.

Per Capita Personal Income. Annual income per person.

Per Capita Revenues. Amount of revenues in a given category calculated on a per person
basis.

Perennial Stream. A stream that flows continuously throughout the year.

Permanent Housing. Units intended for year-round use.

Permanently Disturbed Land. Surfaces that will be covered by impervious materials or
kept in a cleared condition to accommodate buildings, parking lots, roads, and security
zones.

Permian. The most recent geologic period of the Paleozoic era dating to 230 million
years ago.

Personal Income. Current income received by persons from all sources; includes transfer
payments from governments or businesses.

Petroglyph. Schematic or representational art incised or pecked into a rock surface.

'iH. An indication of the acidity of a solution defined as log (1/[H]), where [H] denotes
the concentration of hydrogen ions in the solution.

Phreatophytes. Plants whose roots reach down to the capillary fringe of the groundwater
table; often found in riparian zones.

Physiographic Province. A region with similar geologic structures and climate that has a
unified geomorphic history.

Physiography. Physical geographic description of the surface features of the earth.

Pictograph. Schematic or representational art painted or drawn onto a rock surface.

Plasticiser. A chemical agent that is added to make a material more flexible.

Platted. An accurately scaled diagram showing boundaries and subdivisions of a piece of
land together with data required for accurate legal identification of various parts or
parcels and having the approval of the governing board having jurisdiction over the said
land.
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Post Boost Vehicle. The portion of the missile containing the reentry vehicle and the

guidance and attitude control system.

Postulate. To propose an explanation for a given process or event.

Prairie Pothole. A wetland formed by previous glacial activity.

Precambrian. All geologic time before the beginning of the Paleozoic era, equivalent to
about 90 percent of geologic time.

Predictive Model. In archaeology, a statement of the relationships among known sites
and between sites and the environment that is used to predict the location, density, and
types of sites in areas not yet surveyed.

Pre-Engineered Steel Building. An enclosure constructed at launch facilities to house the
Hard Mobile Launcher vehicle. It would have a gable roof and would be finished with
corrugated steel panels.

Prehistoric. The period of time before the written record, generally before 1800 in
western North America.

Prevention of Significant Deterioration Area. A requirement of the clean Air Act
(§160 et seq) for the prevention of emissions of specified air pollutants from significantly
deteriorating air quality in areas where concentrations of those air pollutants are lower
than the applicable National Ambient Air Quality Standards.

Primary Contact Recreation. Refers to the beneficial use of water involving recreation
which results in full body contact with the water, such as swimming and diving.

Primary Road. A consolidated system of connected main roads important to regional,
interstate, and statewide travel; they consist of rural arterial routes and their extensions
into and through urban areas of 5,000 or more population.

Prime Farmland. Land that has the best combination of physical and chemical
characteristics for producing food, feed, fiber, forage, oilseed, and other agricultural
crops with minimum inputs of fuel, fertilizer, pesticides, and labor, and without
intolerable soil erosion, as determined by the Secretary of Agriculture (Farmland
Protection Policy Act, 7 CFR 658).

Principal Aquifer. The particular aquifer that supplies the majority of the groundwater
used in a given region.

Probability Analysis. An analysis conducted to evaluate the chance of a given event's
occurrence.

Projectile Point. Implement that probably served as the tip of a dart, lance, spear, or
arrow.

Property Tax. Tax imposed by local governments based on the value of property within
their jurisdiction.

Proposed Wilderness Area. An area under consideration for designation as a wilderness
area under the Wilderness Act of 1964 (Public Law 88-577).
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Proprietary Funds. One of the major fund groups, consisting of enterprise fund accounts
and internal service fund accounts.

Protohistory. The period when nonliterate American Indian cultures were affected by
Euroamericans without direct contact. For instance, inland Indian tribes received trade
goods and reports of European cultures from coastal tribes before the arrival of European
explorers in the interior.

Proton. A positively charged atomic particle physically identical with the nucleus of the
ordinary (light) hydrogen atom. All atomic nuclei contain protons.

Provenience. The place where something is produced or found; the location of a fossil or
artifact.

Public Domain Land. Any land or interest in land owned by the United States and
administered by the Secretary of the Interior through the Bureau of Land Management.

Public Finance. Finances of, or relating to, a government entity.

Quarry (Cultural Resources). A locality where lithic material was extracted and initially
prepared for the manufacture of stone implements. In the narrow sense, the term refers
to places where raw materials were actually excavated, but its use is commonly extended
to localities where materials are collected at the surface (e.g., gravel deposits).

Quaternary. A geologic period including the Pleistocene and Holocene epochs; the
last 1.6 million years.

Quartzite. A metamorphic rock formed by the recrystallization of sandstone or chert by
heat or pressure.

Rad. A unit of absorbed dose of radiation that represents the absorption of 100 ergs of
ionizing radiation per gram of absorbing material (e.g., body tissue).

Radioactivity. The spontaneous emission of energy from an unstable atomic nucleus in

the form of alpha or beta particles and gamma radiation.

Radiobiological Research. The study of the effects of radiation on living organisms.

Radiocarbon Dating. A method of dating carbon-bearing samples by analysis of
radioactive carbon (C-14) content.

Radiometric Dating. Calculating an age in years for geologic materials by measuring the
presence of a short-life radioactive element.

Rangeland. Land that produces forage suitable for grazing by livestock, including cattle,
sheep, and horses.

Raptors. Those species of birds (e.g., hawks, eagles, falcons, and owls) that are
considered birds of prey.

Recharge. The process by which water is absorbed and added to the zone of saturation
either directly into a formation, or indirectly by way of another formation.
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Reclamation. The process of restoring an area that has been disturbed, or the treatment
to restore continued utility of a waste substance.

Recreation Standard. The standard used to predict future recreation needs based on
population.

Recreational Vehicle. A heavy vehicle operated by a private motorist and involved in the
transport of recreational equipment or facilities.

Region of Influence. That area where program-induced effects of any magnitude may be
expected to occur.

Relief. The vertical difference in elevation between the hilltops or mountain summits
and the lowlands or valleys of a given region.

Reserve Bonding Capacity. Statutory limit of long-term debt of a jurisdiction minus
current outstanding debt.

Reserve Margin. The difference between the net system generating capability and
maximum system load requirements.

Restrictive Easement. The right to restrict the erection of habitable buildings, the
congregation of people, or other activities within a specified safety clearance distance of
munitions storage areas, armed aircraft, and explosives-related facilities.

Revegetation. Regrowth or replacement of a plant community on a disturbed site.
Revegetation may be assisted by site preparation, planting, and treatment, or it may
occur naturally.

Revenue. Money that a government entity collects or receives.

Revenue Bond. Financial instrument used by government agencies to fund major capital
improvements. Used for projects which generate revenue from user charges or similar
fees or charges which are applied toward both project operation and debt retirement
(e.g., water and sewer plant operations).

Rights-of-Way. Corridors of land that powerlines, pipelines, access roads, or
maintenance roads pass through or over that are reserved for such uses.

Riparian. An area (and associated habitat, vegetation, and species) near the edge of
water bodies (e.g., streams and lakes).

Rockshelter. A naturally formed sheltered overhang that was commonly inhabited by
prehistoric groups; it is generally found on a vertical rock face and is not as deep as a
cave.

Rolling Terrain. Any combination of grades and horizontal and vertical alignments
causing heavy vehicles to reduce their speeds substantially below those of passenger cars,
but not causing them to operate at crawl speeds for any significant length of time.

Runoff. The noninfiltrating water entering a stream or other conveyance channel shortly
after a rainfall event.
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Rural Area. The area outside towns, cities, or other communities that is characterized
by very low-density housing concentrations, agricultural land uses, and a general lack of
most public services.

Rural Electric Cooperative. Cooperative sponsored by the Rural Electrification
Administration of the U.S. Department of Agriculture to supply electricity to a rural
area.

Saline Seep. An area where saline, shallow groundwater reaches the ground surface,
precipitating salts and rendering the soil unfit for agricultural production.

Sampling. The selection of a portion of a study area or population, the analysis of which
is intended to permit generalization about the entire population. In archaeology, samples
are often used to reduce the amount of land area covered in a survey or the number of
artifacts analyzed from a site. Statistical sampling is generally preferred since it is
possible to specify the bias or probability of error in the results, but judgmental or
intuitive samples are sometimes used.

Sandstone. A clastic sedimentary rock composed of sand-size particles in a fine-grained
matrix and held firmly in place by a cementing material; the consolidated equivalent of
sand.

Scenic Highways. Highways or sections of highways that have been identified and/or
designated as scenic passageways by state and/or federal agencies or by commercial road
atlases.

Seasonality. Phenomena that show cyclic or repeated behavior according to the season.

Secondary Highways. Rural major collector routes that carry extensive local traffic.

Secondary Employment. In economics, the additional employment and income generated
by the economic activity required to produce the inputs to meet the initial material
requirements. The term often is used to include induced effects.

Secondary Recovery (Oil and Gas). A process that allows greater production from oil and
gas wells by artificially augmenting the reservoir energy (e.g., injection wells).

Secondary Treatment. Wastewater treatment, beyond primary treatment, in which
bacteria consume the organic parts of waste. This biochemical action is usually
aceomplished by the use of trikl!ri filters or the activated sludge process.

Section 7 Consultation. Under Section 7(a) of the Endangered Species Act, each agency
must first consult with the affected state and then with the Secretary of the Interior to
ascertain the impact of its proposed actions on any endangered or threatened species.

Security Zones. Designated protected areas around a facility or site.

Sediment. Solid fragmental material that originates from weather-beaten rocks and is
transported or deposited by air, water, or ice.

Seismic. Pertaining to an earthquake or to earth vibrations; includes those that are
artificially induced.
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Seismicity. The occurrence of earth movements in the form of earthquakes or ground
shaking.

Seismotectonic Province. A region characterized by similar tectonic and seismic

characteristics.

Sensitive Noise Receptors. See Noise Sensitive Areas.

Severe Wintering Habitat. Areas where big game congregate during the most severe
winter months. (See High-Density Wintering Habitat.)

Shale. A fine-grained sedimentary rock formed by the consolidation of clay, silt, and
mud.

Sheet Erosion. Erosion caused by a layer of water moving downward on a surface that
has not yet developed channels. Uneven sheet erosion leads to the formation of rills, and
finally gullies.

Short Duration. Transitory effects of the proposed program that are of limited duration
and are generally caused by construction activities or operations start-up.

Significance. The importance of a given impact on a specific resource as defined under
the Council on Environmental Quality regulations.

Single-Family Housing. A conventionally built house consisting of a single dwelling unit
occupied by one household.

Site. Any location where humans have altered the terrain.

Site Specific. A study of the geographic program area which is identified at the second
tier of the Environmental Impact Analysis Process.

Slag. A rock-like residue that is created after iron or other material is subjected to an
intense fire.

Slough. A water-filled channel with little flow; often a former river channel.

Soil. A natural body consisting of layers or horizons of mineral and/or organic
constituents of variable thickness and differing from the parent material in their
morphological, physical, chemical, and mineralogical properties, and biological
characteristics.

Sound Pressure Level. The quantity in decibels measured by a sound level meter satisfy-
ing the requirements of American National Standards Specification for Sound Level
Meters S1.4-1971. Sound level is the frequency-weighted sound pressure level obtained
with the standardized dynamic characteristic "fast" or "slow" and weighting A, B, or C;
unless otherwise indicated, the A-weighted is used. The unit of any sound level is the
decibel, which has the unit symbol dB.

Special Assessment Funds. One of the governmental fund types, used to account for
financing of public improvements or services deemed to benefit the properties against
which special assessments are levied (e.g., a charge for sidewalk construction, based on
the linear footage of property frontage and a cost per linear foot for sidewalk
construction).
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Special District. Local government unit charged with provision of a specific service.
Examples include water supply districts, lighting districts, and flood control districts.
Generally, funding is from property taxes levied on the property benefiting from the
service.

Special Revenue Funds. Used to account for the proceeds of special revenue sources
(redistributed state-shared revenues such as gasoline taxes) that are legally restricted to
expenditures for specific purposes (e.g., road construction); also supported in part by
local property taxes.

Species Diversity. See Diversity.

Standard Industrial Classification. A federal scheme classifying industries by major lines
of business grouped into categories of similar activity.

State Historic Preservation Officer. The official within each state, authorized by the
state at the request of the Secretary of the Interior, to act as liaison for purposes of
implementing the National Historic Preservation Act.

Statistical Techniques. Analyses that produce estimates of a dependent variable given
specific values of one or more independent variables.

Storage (Groundwater). The total volume of groundwater contained within an aquifer or
groundwater basin. In several states, the term refers to the "economically" recoverable
volume of water from a groundwater basin.

Stratified Site. An archaeological site exhibiting various strata or layers of occupation;
usually implies a large site with a long occupation.

Sub-Bituminous Coal. A black coal, intermediate in rank between lignite and bituminous
coal and distinguished from lignite by a higher carbon and lower moisture content.

Subsistence/Settlement Pattern. The distributional patterns of site types in relation to
the environment that reflect a particular adaptation. Aspects of land use include the
function, duration, and seasonality of individual sites.

Successional Communities. A stage or recognizable condition of a plant community that
occurs during its development from bare ground to climax.

Surface Collection. Systematic mapping and removal of artifacts from a site by means
not involving excavation.

Survey. A systematic search for cultural resources; may include literature review and
records search, but an on-ground field investigation is usually implied. Surveys may be
conducted at different levels of intensity, ranging from a reconnaissance or spot check to
an intensive inventory study.

Tax Revenue. Revenue of local governments, generally based on the valuation of goods
or services; includes property, sales, excise, and other miscellaneous taxes.

Taxable Valuation. Value of property after assessment ratios are applied.
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Technical Order. A document issued by the Air Force that defines the technical details
of a system or parts of a system, and may include data on assembly, repair, maintenance,
storage, operation, and disposal.

Tectonics. A branch of geology that deals with the regional assembling of structural or
deformational features, and includes a study of their mutual relations, origin, and
historical evolution.

Temporarily Disturbed Land. Surfaces disturbed during construction, but later regraded
and/or revegetated; or those able to return to a natural state during the operational life
of the program.

10-year, 7-day Low Flow. Based on a statistical analysis of historical flow records, the
lowest average flow over a period of 7 successive days that would be expected to occur
once during any 10-year period.

Terrace. A flat portion of land created when a stream or river cuts farther into its
channel and migrates laterally to a different location. In river valleys, they typically
represent former levels of the valley floodplain.

Terrace Deposit. The alluvial materials comprising the topographic terrace.

Tertiary. The first period of the Cenozoic era extending between 66 and 1.6 million
years ago.

Then-Year Dollars. Current dollars unadjusted for inflation.

Threatened Species. A species that is likely to become endangered in the foreseeable
future.

Tiering. Technique of proceeding from general to specific environmental analyses as a
program evolves.

Tipi Ring/Stone Circle. A circle of stones generally measuring from 3.5 to 7 meters in
diameter that is thought to represent the remains of various types of structures or to
have served a religious or ceremonial function.

Ton. A unit of weight equal to 2,000 pounds.

Total Dissolved Solids. The concentration of solid materials in a solution; determined as
the weight of the residue of a water sample upon filtration and evaporation divided by
the volume of the sample.

Trail. A two-wheel track created only by the passage of vehicles. A trail is not a road.

Transect. A line, or a narrow corridor along a line, used for surveying the distributions
of organisms; in this case, used to chart the distribution of vegetation types in the
program area.

Transfer. To convey energy from one system to another via a transmission
interconnection.
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Transporter-Erector. A vehicle that transports a Minuteman missile between a launch
facility and its operating base. The vehicle is also capable of emplacing or removing the
missile from its protective structure at the launch facility.

Transporter/Erector Routes. Roads used for the movement of Minuteman trans-
porter/erector vehicles.

Transuranium Series. Elements with atomic numbers greater than 92, which are the
products of artificial nuclear changes.

Trend. A general term for the direction or bearing of the outcrop of a geological feature
of any dimension, such as a layer, fold, or fault zone.

Triceratops. A large herbivorous dinosaur having a skull with two large horns above the
eyes; a horn on the nose; a horned beak; a great bony hood over the neck; and a large,
strong tail.

Turnout. A short section of a lane added to a two-lane, two-way highway for the purpose
of allowing slow-moving vehicles to leave the main roadway and stop to allow faster
vehicles to pass.

Two-Lane Highway. A roadway having a two-lane cross section, with one lane for each
direction of flow, and where passing maneuvers must be made in the opposing lane.

Tyrannosaurus rex. A very large bipedal carnivorous dinosaur first discovered in
Montana.

Unemployment Rate. The number of civilians, as a percentage of the total civilian labor

force, without jobs but actively seeking employment.

Unincorporated. Land not included within the corporate limits of a city.

Universal Soil Loss Equation. An empirical mathematical equation that predicts the
amount of soil lost to rainfall erosion, commonly measured in tons per acre per year,
based on factors such as rainfall, K-factor, slope, and management practices.

Unsuccessful Job Seekers. Persons seeking employment in a given area in excess of
employment demand.

Upland Game. Bird species such as grouse, quail, pheasant, and wild turkeys found in
areas elevated above rivers and valleys.

Uplift. A structurally high area in the earth's crust, produced by positive movements
that raise or upthrust the rocks, as in a dome or arch.

Utility Corridor. A common route used by more than one utility for transportation of
energy resources.

Vacant Developable Land. Vacant land designated for an urban or other non-open space
category in the adopted comprehensive plan of a city, county, or regional planning
agency.
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Visibility Degradation. Any adverse change in visibility consisting of either a reduction
of visual range from some reference value, or a reduction in contrast between an object
and the horizon sky, or a shift in coloration or light intensity of the sky or distant objects
compared to what is perceived on a "clear day."

Vision Quest Site. A sacred area used by American Plains Indians to seek supernatural
guidance through fasting and prayer, usually located on a prominence (e.g., butte, mesa,
or ridgetop).

Volume (Transportation). The total number of vehicles that pass over a given point or
section of a roadway during a given time interval. Volumes may be expressed in terms of
annual, daily, hourly, or subhourly periods.

Warhead. The nuclear device contained within a reentry vehicle. Does not include the
detonating mechanism and associated equipment.

Warlodges. Vertical pole conical lodges, usually located in wooded breaks and associated
with eagle-catching pits.

Water Body. Any surface water, including streams, rivers, ponds, lakes, reservoirs, bays,
sounds, estuaries, and oceans.

Water-Short Area. A stream basin with intensive water use where several times each
decade water demands exceed the available streamflow during the peak irrigation season
(usually late in the summer).

Water Table. The upper surface of an unconfined body of groundwater.

Watershed. See Basin.

Watt. A unit of electrical power equal to 1/756th horsepowe.'.

Way. A vehicle route that has not been improved and maintained by mechanical means
to ensure relatively regular and continuous use.

Well Yield. The sustainable volume of water discharged from a well per unit of time,
often expressed in gallons per minute.

Wetlands. Transitional lands between terrestrial and aquatic systems where the water
table is usually at, or near, the surface, or the land is covered by shallow water. The soil
or substrate is at least periodically saturated with water.

Wilderness Area. A tract of land that has been granted congressional approval for
incorporation into the National Wilderness Preservation System as mandated by the
Wilderness Act of 1964 (Public Law 88-57).

Wind Erodibility Group. An assemblage of soils grouped by their similar properties which
affect their resistance to soil blowing.

Wind Erosion. Detachment, transportation, and deposition of loose topsoil by wind
action, as in dust storms.

Wind Erosion Equation. An equation that predicts the amount of soil lost as a result of
wind erosion based on factors such as soil erodibility, climate, and vegetat" e cover.
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Wind Shep-r. A stress on a body in a region in which winds of different velocities and
directions are close together.

Withdrawn Lands. Federal lands where jurisdiction has been transferred from one
department, bureau, or agency, to another.

Woodland. Communities dominated by trees with a usual mean height of less
than 15 meters.

Zoning. The division of a municipality (or county) into districts for the purpose of
regulating land use, bulk of building, required yards, necessary off-street parking, and
other prerequisites to development. Zones are generally shown on a map and the text of
the zoning ordinance specifies requirements for each zoning category.
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11.2 Acronyms

A&CO Assembly & Checkout
AADT Average Annual Daily Traffic
ACHP Advisory Council on Historic Preservation
ADT Average Daily Traffic
AFB Air Force Base
AFRCE Air Force Regional Civil Engineer
AICUZ Air Installation Compatible Use Zone
BLM Bureau of Land Management
BN Burlington Northern Railroad
BMO Ballistic Missile Office
B.P. Before Present
CEQ Council on Environmental Quality
CFR Code of Federal Regulations
CMR Central Montana Railroad
COE U.S. Army Corps of Engineers
CRMP Cultural Resources Management Plan
DEIS Draft Environmental Impact Statement
DFSC Defense Fuels Supply Center
DOD Department of Defense
DOE Department of Energy
DRMO Defense Reutilization and Marketing Office
EIAP Environmental Impact Analysis Process
EIS Environmental Impact Statement
EPA Environmental Protection Agency
EPTR Environmental Planning Technical Report
FEIS Final Environmental Impact Statement
FHWA Federal Highway Administration
FTE Full-Time Equivalent
FY Fiscal Year
GFPS Great Falls Public Schools
HML Hard Mobile Launcher
ICBM Intercontinental Ballistic Missile
IHE Insensitive High Explosives
LOC Initial Operational Capability
ISC Industrial Source Complex
JTU Jackson Turbidity Unit
LCP Landscape Characteristic Province
LOI Level of Impact
LOS Level of Service
MCP Military Construction Program
MDFWP Montana Department of Fish, Wildlife and Parks
MDNRC Montana Department of Natural Resources and Conservation
MIL-STD Military Standard
MMI Modified Mercalli Intensity
MNHP Montana Natural Heritage Program
MPC Montana Power Company
MTMC Military Traffic Management Command
MWQB Montana Water Quality Bureau
NAAQS National Ambient Air Quality Standards
NEDS National Emissions Data Systems
NEPA National Environmental Policy Act
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NIOSH National Institute of Occupational Safety and Health
NRC Nuclear Regulatory Commission
NRHP National Register of Historic Places
NTU Nephelometric Turbidity Unit
NWSSG Nuclear Weapons System Safety Group
ORV Off-Road Vehicle
O&M Operation and Maintenance
PA Programmatic Agreement
PHS Potential Hazard System
PMOA Programmatic Memorandum of Agreement
PSD Prevention of Significant Deterioration
QF Qualifying Facilities
REM Roentgen Lquivalent Man
ROI Region of Influence
ROW Right-of-Way
SAC Strategic Air Command
SATAF Site Activation Task Force
SCS Soil Conservation Service
SHPO State Historic Preservation Officer
SIC Standard Industrial Classification
SPEGL Short-Term Public Exposure Guidance Level
SPL Sound Pressure Level
SPR Spill Prevention and Response Plan
SSG System Safety Group
STORET Storage and Retrieval System
S.U. Standard Unit
T/E Transporter/Erector
TDS Total Dissolved Solids
TSP Total Suspended Particulates
USFWS U.S. Fish and Wildlife Service
USLE Universal Soil Loss Equation
VOC Volatile Organic Compounds
VRM Visual Resources Management
WAPA Western Area Power Administration
WATSTORE Water Data Storage and Retrieval System
WEG Wind Erodibility Group
WIC Women/Infant/Children
WSA Weapons Storage Area
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11.3 Units of Measurement

acre-ft acre-foot
acre-ft/yr acre-foot per year
bbl/day barrels per day0 C degrees Celsius
efs cubic foot per second
cy cubic yard
ey/yr cubic yard per year
dB decibel
dBA decibel on the A-weighted scale
OF degrees Fahrenheit
ft foot
gpcd gallon per capita per day
gpm gallon per minute
km kilometer
kV kilovolt
kW kilowatt
kWh kilowatt-hour
lb/ac pound per acre
Ldn day/night equivalent noise level
Leq energy-equivalent continuous noise level

m 2 square meter
MBtu/h million British thermal units per hour
Mcf thousand cubic feet
MG million gallons
MGD million gallons per day
mg/l milligram per liter
mi mile
ml milliliter
MMcf million cubic feet
mpg miles per gallon
mph miles per hour
m/sec meter per second
MVA megavolt-ampere
MW megawatt
PM10  particulate matter
ppm parts per million
psi pounds per square inch
sq ft square foot
sq mi square mile
T/ac/yr ton per acre per year
T/day ton per day
T/yr 3 ton per year
I•g/m microgram per cubic meter

11-31



11.4 Chemical Abbreviations

A1 20 3  Aluminum Oxide

CO Carbon Monoxide

CO 2  Carbon Dioxide
H2  Hydrogen
H2 0 Water
HC Hydrocarbons
HCI Hydrogen Chloride
N2  Nitrogen
NO 2  Nitrogen Dioxide

NOx Nitrogen Oxide

Pu-239 Plutonium Isotope 239

Pu-241 Plutonium Isotope 241

S02 Sulfur Dioxide

sox Sulfure Oxide
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12.0 INDEX

This index lists the cities and counties discussed in this document.

Augusta, City of 3-68, 4-201, 4-240 Cut Bank, City of 3-44

Belt, City of 3-42, 4-131, 4-232, 4-233 Fergus, County of 3-2, 3-4, 3-9, 3-16,
3-20, 3-30, 3-31, 3-35, 3-41, 3-42, 3-45,

Billings, City of 3-33, 3-44, 3-45, 3-76, 3-46, 3-71, 3-108, 3-109, 3-110, 3-113,
4-30, 4-32, 4-98 3-120, 4-26, 4-32, 4-35, 4-49, 4-56, 4-79,

4-100, 4-109, 4-110, 4-113, 4-150, 4-201,
Black Eagle, City of 2-44, 3-33, 4-124, 4-221, 4-294, 4-295, 4-297
4-127

Fort Benton, City of 3-44, 3-88
Bozeman, City of 4-33

Great Falls, City of 1-6, 1-21, 1-27,
Butte, City of 4-98 1-33, 2-8, 2-9, 2-11, 2-12, 2-13, 2-14,

2-16, 2-24, 2-25, 2-27, 2-28, 2-29, 3-2,
Cascade, County of 2-8, 2-10, 2-11, 3-2, 3-3, 3-4, 3-9, 3-11, 3-13, 3-15, 3-17,
3-4, 3-14, 3-17, 3-30, 3-31, 3-35, 3-42, 3-23, 3-24, 3-25, 3-26, 3-27, 3-28, 3-31,
3-46, 3-68, 3-80, 3-85, 3-109, 3-110, 3-32, 3-33, 3-37, 3-41, 3-42, 3-44, 3-46,
3-113, 3-120, 4-20, 4-22, 4-26, 4-30, 3-47, 3-53, 3-54, 3-57, 3-60, 3-68, 3-71,
4-32, 4-33, 4-42, 4-43, 4-45, 4-46, 4-47, 3-79, 3-80, 3-85, 3-87, 3-88, 3-97, 3-98,
4-52, 4-70, 4-71, 4-75, 4-77, 4-79, 4-81, 3-104, 3-107, 3-108, 3-109, 3-110, 3-111,
4-82, 4-85, 4-152, 4-200, 4-201, 4-221, 3-112, 3-113, 3-117, 3-118, 3-120, 3-121,
4-238, 4-294, 4-295, 4-296, 4-297 3-122, 4-14, 4-15, 4-17, 4-18, 4-20, 4-22,

4-23, 4-27, 4-30, 4-32, 4-33, 4-35, 4-36,
Cascade, City of 3-69, 3-71, 3-104, 4-37, 4-38, 4-39, 4-40, 4-42, 4-43, 4-44,
4-297 4-45, 4-46, 4-47, 4-50, 4-58, 4-59, 4-64,

4-66, 4-68, 4-69, 4-70, 4-71, 4-75, 4-80,
Choteau, City of 3-72, 3-88, 4-203, 4-81, 4-82, 4-84, 4-87, 4-91, 4-94, 4-96,
4-240 4-97, 4-98, 4-99, 4-100, 4-102, 4-103,

4-104, 4-105, 4-106, 4-107, 4-108, 4-112,
Chouteau, County of 3-85, 3-113, 3-35, 4-113, 4-116, 4-117, 4-120, 4-121, 4-122,
3-46, 3-110, 3-113, 3-120, 4-198 4-124, 4-127, 4-131, 4-132, 4-135, 4-136,

4-137, 4-138, 4-139, 4-140, 4-143, 4-148,
Conrad, City of 2-11, 2-12, 2-13, 2-14, 4-150, 4-152, 4-155, 4-156, 4-158, 4-160,
2-24, 3-2, 3-9, 3-11, 3-13, 3-16, 3-20, 4-165, 4-167, 4-168, 4-170, 4-171, 4-173,
3-23, 3-26, 3-27, 3-28, 3-29, 3-32, 3-37, 4-174, 4-201, 4-218, 4-238, 4-240, 4-241,
3-42, 3-44, 3-45, 3-46, 3-48, 3-53, 3-57, 4-248, 4-250, 4-251, 4-257, 4-258, 4-260,
3-66, 3-87, 3-88, 3-97, 3-104, 3-107, 4-261, 4-265, 4-266, 4-268, 4-270, 4-273,
3-108, 4-14, 4-15, 4-18, 4-19, 4-23, 4-32, 4-274, 4-277, 4-278, 4-280, 4-288, 4-293,
4-35, 4-38, 4-42, 4-49, 4-58, 4-66, 4-68, 4-294, 4-300, 4-302, 4-307, 4-309, 4-311,
4-69, 4-70, 4-81, 4-82, 4-87, 4-91, 4-96, 4-315, 4-317, 4-320
4-98, 4-100, 4-103, 4-104, 4-105, 4-106,
4-107, 4-108, 4-112, 4-113, 4-116, 4-120, Harlowton, City of 3-59, 3-109
4-121, 4-124, 4-131, 4-135, 4-136, 4-137,
4-138, 4-140, 4-143, 4-148, 4-150, 4-152, Havre, City of 3-44, 3-45
4-156, 4-160, 4-168, 4-170, 4-171, 4-173,
4-174, 4-201, 4-250, 4-257, 4-258, 4-260, Helena, City of 3-44, 3-54, 3-111, 4-33,
4-261, 4-265, 4-270, 4-273, 4-288, 4-290 4-82
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Judith Basin, County of 3-35, 3-46, Missoula, City of 4-30
3-110, 3-113, 3-120, 4-198, 4-295, 4-296,
4-297 Pondera, County of 3-2, 3-4, 3-9, 3-16,

3-20, 3-30, 3-31, 3-35, 3-42, 3-45, 3-46,

Judith Gap, City of 3-107, 4-264, 4-293 3-97, 3-107, 3-110, 3-113, 3-120, 4-26,
4-32, 4-35, 4-49, 4-58, 4-79, 4-135,

Lewis and Clark, County of 3-35, 3-42, 4-150, 4-198, 4-200, 4-201, 4-221, 4-258,
3-46, 3-54, 3-85, 3-109, 3-113, 3-120, 4-297
4-40, 4-165, 4-201, 4-295, 4-296, 4-297

Shelby, City of 3-44, 3-60, 3-79, 3-104,

Lewistown, City of 2-11, 2-12, 2-13, 3-107, 3-108, 4-288, 4-290
2-14, 2-24, 3-2, 3-9, 3-11, 3-13, 3-15,
3-16, 3-20, 3-23, 3-26, 3-27, 3-28, 3-29, Stanford, City of 3-60, 4-274
3-32, 3-37, 3-41, 3-44, 3-45, 3-46, 3-48,
3-53, 3-57, 3-59, 3-60, 3-68, 3-87, 3-88, Teton, County of 3-17, 3-35, 3-46, 3-71,
3-97, 3-104, 3-107, 3-108, 3-109, 4-14, 3-109, 3-110, 3-113, 3-120, 4-200, 4-201,
4-15, 4-18, 4-19, 4-23, 4-32, 4-35, 4-37, 4-297
4-38, 4-42, 4-49, 4-56, 4-58, 4-65, 4-66,
4-67, 4-68, 4-70, 4-81, 4-82, 4-87, 4-91, Toole, County of 3-17, 3-31, 3-35, 3-46,
4-96, 4-97, 4-99, 4-100, 4-103, 4-104, 3-107, 3-113, 3-120, 4-198
4-105, 4-106, 4-107, 4-108, 4-112, 4-113,
4-116, 4-120, 4-121, 4-124, 4-127, 4-131, Vaughn, City of 3-42, 3-68, 4-131,
4-136, 4-137, 4-138, 4-140, 4-143, 4-148, 4-132, 4-200, 4-290
4-150, 4-152, 4-156, 4-160, 4-168, 4-170,
4-173, 4-174, 4-200, 4-250, 4-251, 4-257, Wheatland, County of 3-35, 3-46, 3-104,
4-258, 4-261, 4-264, 4-265, 4-268, 4-270, 3-109, 3-110, 3-113, 3-120, 4-198, 4-200,
4-273, 4-277, 4-288, 4-290, 4-292 4-297
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Appendix A

EXISTING ENVIRONMENTAL CONDITIONS
AT MINUTEMAN LAUNCH FACILITIES IN MONTANA

This appendix provides a summary of the present environmental conditions at existing
Minuteman launch facilities in north-central Montana. The following information is
provided for each launch facility:

Surface Area (acres) - The size of Air Force fee-owned land at each launch facility.

Distance to Malmstrom Air Force Base (mi) - The shortest road distance, on the
transporter/erector (T/E) route system, from each launch facility to Malmstrom Air
Force Base.

Length of Access Road (ft) - The length of gravel access road connecting each launch
facility to the T/E route system.

Vegetation - The dominant vegetation types found in a 207-acre study area block

surrounding each launch facility.

Wildlife - The wildlife species whose ranges encompass the launch facility.

Proximity of Aquatic Habitats - Aquatic habitats (wetlands, streams, washes, and ponds)
were cataloged in three zones (adjacent to, less than 500 ft, and 500-1,000 ft from a
launch facility). The listing indicates a presence of an aquatic habitat in one of these
zones. "None" indicates that no aquatic habitats occur within 1,000 feet of the launch
facility.

Threatened and Endangered Species - Includes federally listed, federal-candidate, and
Montana-recognized species whose ranges encompass the launch facility.

Oil and Gas Lease Less Than 0.5 Mile - Existing oil and gas leases which occur within
0.5 mile of a launch facility.

Sheet Erosion K-Factor - Estimated value that predicts long-term average soil loss
resulting from sheet erosion. K-factors range from 0.02 to 0.69. Soils with K-factors
greater than 0.43 are highly susceptible to sheet erosion. Moderately susceptible soils
have K-factors ranging from 0.28 to 0.42. K-factors less than 0.28 are indicative of low
susceptibility to sheet erosion.

Wind Erodibility Group - Estimated measure of the soil's susceptibility to wind erosion.
Group numbers range from a highest sensitive soil group of 1 to the least sensitive soil
group of 8.

Slope (%) - Surface slope at each launch facility.

River Basin - The principal surface drainage basin in which the launch facility is located.

Principal Groundwater Aquifer - The regional groundwater aquifer most likely tapped by
any wells which may lie in the vicinity of the launch facility.

Nearby Saline Seep - Saline seeps that lie within 0.5 mile of and downgradient from the
launch facility.
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Residential Structures Within 2,000 Feet - A census of inhabited residences located
within 2,000 feet of the perimeter of each launch facility.

Dominant Land Use - An appraisal of the principal categories of land use (excluding
structures) located within 300 feet of the perimeter of each launch facility.

Archaeological Sensitivity - A rating which can range from negligible to high, based on
the location of launch facilities within sensitivity zones identified by a logistic regression
predictive model of site occurrence and field surveys. Ratings reflect the relative
likelihood of encountering sites in a given zone, a characteristic which is directly related
to predicted site density.

Paleontological Sensitivity - A rating which can range from negligible to high, based on
the relative importance of fossil materials known to occur in surface or near-surface
geologic formations at the launch facility location.

Historic Sensitivity - A rating which can range from negligible to high, based on
proximity to known National Register of Historic Places-eligible properties. High
sensitivity reflects the presence of an eligible site in the area of direct surface
disturbance. Lower ratings reflect the presence of known eligible sites at greater
distances from the launch facility (moderate, 1 mi; low, 3 mi). These recognize the
potential for affecting additional unrecorded sites at the launch facility, and the
potential for indirect effects resulting from increased public use of the area.

Native American Sensitivity - A rating which can range from negligible to high, based on
proximity to known or projected sacred or traditional use areas, and the resource type.
High sensitivity is recorded when a launch facility occurs within 2 miles of known burial
grounds in recognition of the potential to cause visual or audible intrusions upon the
sacred character of the site, or to affect related, unrecorded sites. Moderate sensitivity
is recorded when a launch facility is identified as being within I mile of a known site
having a ceremonial feature. Launch facilities within 5 miles of known sacred sites were
rated low in recognition of the potential for encountering additional sites. Negligible
sensitivity is recorded for areas where no resources are known or projected to occur.
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Appendix B.1

PROGRAMMATIC MEMORANDUM OF AGREEMENT
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TkUCRAIuV.TIC EMORAhDU?+ OF ACkLEMEKNT

TiE UNITED STATES DEPARThENT OF DEFENSE

TH1E ADVISORY COUNCIL ON HISTORIC PKESERVATION

AND THE

1NATlON;.L COI;FEPZNCE OF STATE HISTORIC PRESERVATION OFFICERS

WHEREAS. the Department of Defense CUoD) has been directed by United States
Senate Armed Services Committee Report 97-440 to the hilitary Construction
Authorization Bill for 19E3 to demolish World War Il (1939-1946) temporary
buildings (buildings); and

W11EkEAS, these buildings were not constructed to be permanent facilities a0id
wee intended to be demolished; and

WHLREAS, DoD has determined that there buiiings may meet the criteria of the
National Register of Historic Places; and

WHEERAS, DuD has determined that its program of demolition of these buildings
(program) may have an effect on their qualities of significance and has
requested the comments of the Advisory Council on Historic Preservation
(Council) pursuant to Section 106 of the National Historic Preservation Act,
as amended, (16 U.S.C. 4700) and its implementing regulations, "Protection of
Historic and Cultural Properties" (36 CFR Part 800).

NOW, IHEREFORE, DoD, the National Conference of State Historic Preservation
Officers (NCSHPO), and the Council agree that the Program will be carried out
in accordance with the followigig stipulations in order to take into account
the effect of the undertaking on historic properties.

STIPULATlONS

I. DoD will ensure that the following actions are carried out:

A. In consultation with the Historic American Buildings Survey/Historic
American Engineering Record (IIABS/HAER) (National Park Service, Washington,
DC), DoD will develop documentation that includes:

1. A narrative overview of WW It military construction establishing
the overall historical context and conscruction characteristics of each major
type of building and including:

a. Explanation of the origins and derivations of the
COnstruction techniques and designs.
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b. Chronoloey that surmarizes the political and military

decisions that affected scheduling, locations, quantity, design, and

construction techniques. Photocopies shall be made of all military manuals
used to guide significant aspects of design or construction.

C. Summary statements of major installations' WW, 11 development
including site plans, lists of buildings, photocopies of appropriate
photographs, and evaluations of the significance of the various building types
and groups.

2. Documentation of one example of all major building types that
includes: drawings (title sheet, floor plans, sections, elevations, and
isometrics of framing systems and other pertinent construction details),
photographs (perspective corrected, large format negative and contact print),
and appropriate explanatory data. All documentation shall meet HAJS/lLAER
Standards for format and archival stability.

3. Submission of the above documentation to HABS/HAER, for deposit

in the Library of Congress, not later than three years from the date of this
agreement.

4. Development of the above documentation will be undertaken with
periodic reviews by 1iA.BS/1iAER to ensure that completed documentation will meer
HABS/HAER Standards.

B. In consultation with the Council and the SCSIU'O, -oD will select some
examples of building types or groups to treat in accordance with historic
preservation plans (HPP), until such time as demolished or removed from DoD
control. The HPPs will be submitted to the Council and the NCSHPO within
three years from the date of this agreement. Work done in accordance with the
IIuPs will require no further review by a SHPO or the Council.

C. All buildings that are identified within sixty days of the federal
Register publication of this Agreement by organizations and individuals will
be considered by DoD in its selection of examples to be documented and/or
treated in accordance with Stipulations A and B above.

D. Until the documentation program is completed and HPPs have been
developed for the representative sample of building types and groups, DoD will
continue its current program of building demolition with caution, avoiding
disposal of obviously unique and well-preserved, original buildings that are
not documented.

11. NCSHPO agrees to:

A. Assist the appropriate SHPO in informing DoD within sixty days of the
Federal Register publication of this agreement of buildings that they wish to
have considered in the selection of examples to be documented and/or treated
in accordance with Stipulations I.A and I.B.
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B. Represent all SHPOs in the consultation on & selection of exA.'les,

buildings to be treated in accordance with Stipulation l.b.

I1I. If any of the signacories to this Agreement determines that the terwr.
the Agreement cannot be met or believes that a change is necesbary, the
signatory will immediately request an aamendmmenr or addetiduan to the AFre-mnent

Such an amenament or addendum will be executed in the some manner sa th.

original Agreement.

EXECUTION of this Agreement evidences that DoD has afforded the Council a

reasonable opportunity to comment on its program of disposal of teirlw.rary WJ"

II buildings and that DoD has taken into account the effects of this program

C','Execuýtive Director, Advi4orýi Council bjepartmcnt of Licternse

n 'is p qk? rc P re setr ion

lDepart~mlnE of A-my

AdVra Council on i coric
re ionDepartment of havy

re s iden C Cyf~ 4'/~L U. S. harine Corp~s

StateHistrxri P=&se rv atio

Of f epartme.nt of Air force

Historic Vric9/ybuildings Survey/
Historic P,1erican Engineering Record
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B. Represent all SHPOS in the consultation on a selection of exsamples o!
buildings to be treated in accordance with Stipulation I.1.

III. If any of the sirnatories to this Agreement determine& that the term, of
the Agreement cannot be met or believes that a change is necessary, the
signatory will immediately request an amendment or addendum to the Agrerment.
Such an amendment or addendum will be executed in the same manner as tie
original Agreement.

E)CECUTION of this Agreement evidences that DoD has afforded the Council a
rcasonable opportunity to commenc on its program of disposal of tempcary W.;

II buildings and that DoD has tacen into account the effects of this prclram
S oný hysric resources.

Ex c -u - ctor. Advisory Council Lepartment of Defense

toric f Ction

__/eparctmr"t of Aemy

r• atia bepartmenc of Navy

esident • •.. E4 U. S. Marine Corps
National conle nce of
state i Poi reser-ation

Off Department of Air force

1iiss-i'ric Aneri d buildings Survey/
Historic American Engineering Record
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B. Represent all SHPOs in the Consultation on a selection of examples c

buildings to be treated in accordance vith Stipulation 1.b.

1li. If any of the Signatories to this Agreement determines that the terms c
the Agreement cannot be met or believes that a change is necessary, tEle

signatory will imediscely request an amendment or addendum to the Agreement.
Such an amendment or addendum will be executed in the same manner as the

original Agreement.

EXECL'TMON of this Agreement evidences that DoD has afforded the Council a

reasonable opportunity to coment on its program of disposal of temporary W.r

11 buildings and that DoD Las taken into account the effects of this program

on historic res urces.

e Advisory Council Department of 1'efense

rs•r .cP-e ser at ion

Deparcment ofA-

(t /o s Council Historic F. S. 5T.•=1 _( j24

Py bacion/, Department of he ~y

resident U . u. S. harine Corps
National ContUeence of
State Hi to-i ion
Ofi Department of Air force

Historic ¶1%mc icap' Buildings Survey/
Historic J icin Engineering Record
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D. Represent all SHPOs in the consultation on a selrction of examples of

buildings to be trested in accordance with Sti pulation I.L.

III. If any of the signatories to this Agreement 4ecermines that the tern.s u.
the Agreement cannot be met or believes that a chkange is neceseAr)., the
signatory will immediately request an amendment or addendum to the.Agreei.enc.
Such an amendment or addendunm will be executed in the sami manner am the
original Agreement.

EXECLUION of this Agreement evidences that DoD has afforded the Council a
reasonable opportunity to comment on its program cf disposal of terporary 6V
Il buildings and that Dod has taken into account the effects of this pro~rasr.

on hi/ccric reszrces. _ _ _ _ _ _

-/ Ex iLve Director, Advisorj Council l'eparcment of k,'fense

Department of A~rmy

Pres t-~ion /n /Department of havy

6 ice ric C&W-, /s.- U. -S. ha/Iine Corps
National Conference oa

State Htric Prese-v
Ofre- Department of Air force

historic %m r-.i.'ý buildings Survey/
Hiscoric American Engineering Record
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L. kepresent all SHPOs in the consultation on a selection of ezagplts o!
building# to be treated in accordance with Stipulation l.L.

111. I1 any of the signatories to this Agreement determines that the terms of
the A~reement cannot be met or believes that a change is necessary , the
signatory will imediately request an amendment or addendum to the .-Aree-ent.
Such an amendment or addendum will be executed in the same MAnner as the
original Agreement.

EXECUTION of this Agreement evidences thlat DoD has afforded the Council a
reasonable opporrunity to cOment on its program of disposal of temporary U.'•
11 buildings and that DoD has taken into account the effects of this program
on historic resources.

6' Lxec~aivt Direc-.or Ad v aory Council Ideparcment, of 1jeiense

7 Department of. Ary

A i y Cl'c-il n Histraic
P v ,vctlon Department of havy

ationI ConIereoce o,
Statei t it ~/?reaervaioion"
0ffoe Lpirtment of Air lorce

Historic Am.eracar'buildings Survey/
Historic A•m'•ican Engineering Record

B-8



Appendix B.2

PROGRAMMATIC AGREEMENT AMONG THE AIR FORCE, THE ADVISORY COUNCIL
ON HISTORIC PRESERVATION, AND THE MONTANA STATE HISTORIC
PRESERVATION OFFICE
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PROGRAMMATIC AGREEMENT
AMONG

THE UNITED STATES AIR FORCE
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION

AND THE
MONTANA STATE HISTORIC PRESERVATION OFFICE

WHEREAS, the U.S. Air Force, Department of Defense, proposes to deploy the Small
Intercontinental Ballistic Missile System (Small ICBM) (undertaking) within the State of
Montana; and,

WHEREAS, the Air Force has responsibilities with regard to Section 106 of the
National Historic Preservation Act of 1966 (16 U.S.C. Sec. 470f, as amended), and the
implementing regulations of the Advisory Council on Historic Preservation, "Protection
of Historic Properties" (36 CFR Part 800), the American Indian Religious Freedom Act of
1978, and the Archaeological Resources Protection Act of 1979; and,

WHEREAS, the Air Force acknowledges responsibilities for the proper management
of paleontological materials and localities affected by this undertaking, and the Air
Force and the State of Montana have determined that these management responsibilities
are best fulfilled by being integrated with fulfillment of the Air Force's responsibilities
under the above-cited Federal authorities; and,

WHEREAS, the Air Force, in consultation with the Montana State Historic
Preservation Officer (SHPO), has determined that the proposed undertaking could have
effects upon properties included in or eligible for the National Register of Historic
Places (historic properties);

WHEREAS, the Air Force has developed extensive compilations and analyses of the
existing literature regarding historic properties known to exist within the area to be
affected by the undertaking (project area) and has developed a model (predictive model)
indicating the types, numbers, and locations of historic properties likely to exist within
the project area; and,

WHEREAS, pursuant to Section 106 of the National Historic Preservation Act
of 1966 and 36 Section 800.13, the Air Force has requested the comments of the Council
through the development, execution, and implementation of this Programmatic
Agreement (Agreement); and,

WHEREAS, the Air Force, the Council, and the SHPO have consulted and will
continue to consult and review the undertaking to consider feasible and prudent
approaches to avoid, minimize, or satisfactorily mitigate the adverse effects of the
proposed undertaking on historic properties,

NOW, THEREFORE, it is mutually agreed that the implementation of the proposed
undertaking in accordance with the following stipulations will take into account the
effects of the proposed undertaking on historic properties.
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STIPULATIONS

The Air Force shall ensure that the following measures are carried out:

I. General

A. TI' Air Force shall afford the SHPO and Council an opportunity to review
and ccnment on all scopes of work relating to historic preservation, and the
opportunity to review and comment on the historic preservation reports and
other products generated under this Agreement.

B. The Air Force shall provide data and reports generated under this
Agreement to the SHPO.

C. The Air Force, in consultation with the SHPO, shall notify the public of
significant actions proposed under this Agreement, shall provide timely notice
to news media, and shall afford the public the opportunity to comment to the
Air Force, the SHPO, or the Council regarding these actions.

D. The Air Force, in consultation with the SHPO, shall ensure that all historic
preservation activities gre carried out by or under the supervision of qualified
persons as described in 36 CFR Part 61, Appendix A.

E. The Air Force shall ensure that the measures required by this Agreement
are carried out by its contractors and agents.

F. The Air Force, in consultation with the SHPO, shall ensure that its
contractors and personnel and resident departments are advised against the
illegal collection of historic and prehistoric materials, including human remains,
and will encourage those with interests in such materials to participate in
nondestructive activities.

11. Preliminary Tasks for the Identification and Evaluation of Historic
Properties

A. The Air Force, in consultation with the SHPO, shall complete a survey for
historic properties of ten percent (10%) of the transporter/erector (T/E)
routes. The purposes of this reconnaissance survey are to provide information
on existing conditions along T/E routes, and to test the predictive model. The
Air Force shall consider the results of the test and the predictive model as part
of the narrowing process for the selection of final deployment sites. (In keeping
with the desire to reach cultural resource management goals in a timely
manner, the reconnaissance survey was completed in August 1987.)

B. The Air Force shall consult with representatives of Native American tribal
groups who lived on or used the study area for traditional, sacred, or ceremonial
use regarding their comments or concerns about the effects of the proposed
undertaking on areas of Native American traditional sacred, ceremonial, or
other use within the project area, which are or might be eligible for inclusion in
the National Register. The Air Force shall consider the comments and
expressions of concern and shall attempt to accommodate them in the Cultural
Resources Management Plan (CRMP), and other aspects of the planning and
implementation of the undertaking.
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I11. Development and Implementation of a Cultural Resources Management Plan

A. Contents of the CRMP

In consultation with the SHPO, the Air Force shall develop and implement a
CRMP. The CRMP shall address effects from launch facility expansions and
associated access roads, areas affected by road and bridge upgrading, proposed
base housing expansion areas, portions of Malmstrom AFB affected by the
proposed undertaking, Hard Mobile Launcher (HML) vehicle operations training
area, and other elements of the proposed undertaking with the potential to
affect historic properties. It is understood that the primary kinds of historic
properties to be affected by the proposed undertaking are archaeological and
historic sites, architectural and engineering structures especially including
historic bridgcs, and Native American traditional sacred, ceremonial, and other
use areas and that the CRMP will give special attention to such kinds of
properties. The CRMP shall be responsive to the guidelines in Attachment I.
(As part of ongoing efforts to identify affected historic properties, surveys of
proposed base housing areas, the HML vehicle operations training area, and
most launch facility expansions have recently been conducted.)

B. Review of the CRMP

The Air Force shall afford the Council and the SHPO an opportunity to review
and comment on the CRMP in its final draft form. The Air Force shall provide
the final draft CRMP to the Council and SHPO by 15 February 1988. The
Council and SHPO shall provide their comments within 45 days of receipt of all
relevant documentation. The Air Force shall make every effort to accommodate
the comments of the Council and the SHPO when finalizing the document.
Upon finalization of the CRMP, the Air Force shall implement it. Should the
Council and the Air Force not have any comnments within that 45-day period,
the Air Force shall implement the CRMP as proposed. Disagreements regarding
the CRMP shall be resolved in accordance with the dispute resolution
mechanism in stipulation VI of this Agreement.

IV. The Consideration of Paleontological Materials and Localities

The Air Force has accepted a collateral res[ .-sibility to consider the effects of
the proposed undertaking on paleontological materials and localities. The Air
Force has decided to fulfill this responsibility by integrating the consideration
of effects on paleontological materials and localities with the CRMP and other
measures called for by this Agreement. Consideration of paleontological
properties and localities affected by the proposed undertaking shall be carried
out by the Air Force and Montana SHPO, and need not involve the Council.

V. Avoiding Inadvertent Damage During Preconstruction Studies and Activities

A. The Air Force shall ensure that proper coordination occurs between its
personnel and contractors to minimize the danger to historic properties from
testing, survey teams, and other activitips and personnel. The Air Force shall
complete a survey for historic properties prior to all ground-disturbing
activities. The level and standards of surveys undertaken pursuant to this
Agreement shall be in conformance with the recommendations of the CRMP or
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shall have the prior written approval of the SHPO. No surveys for historic
properties shall be necessary if the SHPO has determined in writing that local
conditions or circumstances make such a survey unnecessary.

B. Archaeological test excavations may be necessary to obtain data needed to
determine if properties meet the criteria for inclusion in the National
Register. Test excavations undertaken pursuant to this Agreement shall not be
allowed to exceed the scope necessary for such evaluation; procedures for the
use of mechanical equipment will be detailed in the CRMP, and will be carried
out in accordance with strict archaeological controls.

VI. Dispute Resolution Mechanism

At any time during the implementation of the measures stipulated by this Agreement,
should an objection related to historic preservation issues be raised by the Council, the
SHPO, a tribally sanctioned representative of an Indian tribe, a representative of local or
state government, or a member of the public, the Air Force shall consult with the
objecting party to resolve the matter. If the matter cannot be resolved satisfactorily,
the Air Force shall forward all documentation relevant to the matter to the Council.
Within 30 days after receipt of all relevant documentation, the Council shall:

A. Notify the Air Force that it concurs in the Air Force's position regarding
the matter;

B. Notify the Air Force of changes that would make the Air Force's position
acceptable, agreement with which by the Air Force would resolve the matter;
or,

C. Notify the Air Force that it will comment in accordance with 36 CFR
Section 800.6(b).

VII. Definitions of Terms Used in this Agreement

A. Air Force means the AFRCE-BMS acting by itself or through agents or
contractors.

B. Historic Properties means any prehistoric or historic district, site, building,
structure, or object included in or eligible for inclusion in the National Register
of Historic Places. Further, this term includes, for the purposes of 36 CFR
Part 800 and this Agreement, artifacts, records, and rerma.-ý that are related to
and located within such properties. The term, "eligiL 'Fsr inclusion in the
National Register," includes both properties formally do- - ýed as such by the
Secretary of the Interior and all other properties that mcct the criteria for
inclusion in the National Register.

C. Historic Preservation means activities that include, but are not limited to,
the identification, evaluation, protection, rehabilitation, reuse, recording of,
and the archaeological excavation, analysis, and reporting of historic properties.

D. Paleontological Materials or Localities means physical remains or other
traces of an animal or plant of a former geological age.
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Execution of this Programmatic Agreement evidences that the U.S. Air Force has
afforded the Council a reasonable opportunity to comment on the deployment of the
Small Intercontinental Ballistic Missile System and its effects on historic properties and
that the U.S. Air Force has taken into account the effects of this undertaking on historic
properties.

AFRCE-BMS/DEV

Norton Air Force Base, California

V-- c--22iZ 2k 00V &Eý-7
BY: Peter Walsh, Lt. Colonel, U.S. Air Force (date)

Montana State Historic Preservation Officer

BY: Marcella Sherfy (date)

nthia t(date)
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Attachment 1
CULTURAL RESOURCES MANAGEMENT PLAN OUTLINE

The Air Force shall ensure that the Cultural Resources Management Plan (CRMP) is
responsive to the following guidelines and includes the following contents.

I. Guidelines

A. The data generated by the preliminary and intensive historic preservation
studies.

B. The concerns of local communities and social and ethnic groups.

C. The American Indian Religious Freedom Act.

D. 36 CFR Part 61 and its appendices, Department of the Interior, July 1,
1986.

E. The standards of the Society of Professional Archaeologists.

F. Secretary of the Interior's "Standards and Guidelines for Archaeology and
Historic Preservation," 1983.

G. Advisory Council on Historic Preservation's "Guidelines for the
Consideration of Traditional Cultural Values in the Historic Preservation
Review," draft, 1985.

H. Advisory Council on Historic Preservation's "Preservation Planning in
Context", 1983.

I. Advisory Council on Historic Preservation's "Treatment of Archaeological
Properties: A Handbook," 1980.

J. Other applicable federal regulations, standards, and guidelines.

II. Contents

A. Overview

An overview of the cultural and natural history of the project area, consisting
of a discussion and assessment of: i) the adequacy of efforts to identify and
preserve historic properties; ii) the location and relative significance of known
historic properties in the study area; iii) approaches used in the past in the
treatment of historic properties, including but not limited to the use of such
properties for historic or contemporary purposes, research questions and topics
that have been the subject of past investigations, and efforts to interpret for
the public and preserve historic properties; iv) the effectiveness of past
approaches to treatment.

B. Identification and Evaluation of Historic Properties

1. A discussion of the type and number of historic properties likely to
be found within the project area and their relative significance,
based on the overview and on the results of the preliminary tasks to
identify and evaluate historic properties.
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2. A system for intensive survey to identify historic properties and
paleontological materials and localities that could be affected by
the proposed undertaking. The system will provide for
archaeological or paleontological testing to determine if significant
archaeological "deposits" exist, and for knowledgeable Native
American representatives to participate in or be consulted during
surveys to identify areas of Native American traditional, sacred, or
ceremonial use.

3. Project-specific criteria for determining whether properties meet
the criteria for inclusion in the National Register of Historic Places,
based both on the data needs identified in the research design (cf.,
II.C.2. of this Attachment 1) and on values other than research
potential.

C. Treatment of Historic Properties

1. A system for avoiding adverse effects on historic properties,
paleontological materials and localities, and areas of Native
American traditional, sacred, ceremonial, or other use. These
means may include, but not be limited to, redesigning project
elements to avoid effects on such properties, providing for security
monitors to prevent vandalism during project construction, and
restricting access during and after such construction.

2. A system for the use of historic properties where feasible for
continuing historic or for contemporary or future purposes in a
manner that maintains their historic integrity.

3. A research design that explicates important research questions,
topics, or themes that will make a substantial contribution to the
understanding of prehistory and history and means of answering
these research questions, topics, or themes. These questions, topics,
or themes will address regional and theoretical data gaps or research
inadequacies derived from the overview. Further, the research

design will justify the importance of the questions, topics, or themes
posed, will identify the number of type of historic properties
necessary to answer these questions, topics, or themes, and will
discuss both field and laboratory research tasks necessary to answer
these questions, topics, or themes.

4. A system for treating types of historic properties that are important
for reasons other than their historical and archaeological research
potential. This may include but not be limited to the marketing of
historic bridges for relocation and reuse outside the study area,
reuse or rehabilitation of historic properties, and documenting
historic properties to the standards of the Historic American
Engineering Record/Historic American Building Survey
(HAER/HABS), and maintaining or enhancing the character of, and
appropriate access to, areas of Native American traditional sacred,
ceremonial, and other use areas, and shall include provisions for the
treatment and disposition of human remains that takes into account
the beliefs and wishes of Native American groups, based on
consultation with their representatives.
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5. A system for monitoring ground-disturbing activities in areas where
historic properties may exist but are obscured or otherwise invisible
on the ground, and treating such properties if found. Should
construction monitoring be necessary, the monitors shall be
professional archaeologists with qualifications meeting the standards
in 36 CFR Section 61, Appendix A, and/or appropriate
representatives of Native American groups.
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Appendix C

RESULTS OF CONSULTATION WITH THE U.S. FISH AND WILDLIFE SERVICE IN
ACCORDANCE WITH THE ENDANGERED SPECIES ACT OF 1973

Section 7 of the Endangered Species Act of 1973 requires the evaluation of potential
program impacts on threatened and endangered species. Five species were identified by
the U.S. Fish and Wildlife Service (USFWS) as potentially occurring in the program area.
A biological assessment of potential impacts on these species, the bald eagle, American
peregrine falcon, grizzly bear, gray wolf (Northern Rocky Mountain wolf), and the black-
footed ferret, was sent to the USFWS for their review. This biological assessment
concluded that there would be no threat to the continued existence of threatened and
endangered species. The response of the USFWS, which agrees with the finding of no
effect, is presented in the following letter dated May 22, 1987. Informal consultation
was reinitiated by the USFWS concerning the discovery of a new bald eagle nest in the
deployment area that was believed to occur near launch facility 1-7. This consultation is
described in the following letter dated August 11, 1987. Further analysis indicated that
potential disturbances at launch facility 1-7 should not adversely affect this new nest
site. The USFWS agreed with the conclusion as stated in the letter dated
September 4, 1987.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
Endangered Species, Field Office

Federal Bldg., U.S. Courthouse
301 South Park
P.O. Box 10023

IN REPLY REFER TO: Helena, Montana 59626
M.37 Small ICBM Missile May 22, 1987

Peter Walsh, Lt. Col., USAF
Director, Environmental Planning Division
Department of the Air Force
Regional Civil Engineer
Ballistic Missile Support (AFESC)
Norton Air Force Base, California 92409

Dear Colonel Walsh:

We have reviewed the biological assessment and your determination of "no
effect" on listed species for the Small Intercontinental Ballistic Missile
System at Malmstrom Air Force Base near Great Falls, Montana.

We have discussed the assessment and your determination of "no effect" with
Mr. John Gill of your staff. We needed to discuss and add some protective
measures for endangered raptors and grizzly bears before we could concur with
your "no effect" decision.

We asked Mr. Gill whether the Air Force would adopt the specified management
guidelines for the grizzly bear as published in the "Interagency Rocky Moun-
tain Front Management Guidelines for Selected Species" if construction activ-
ities occur in occupied grizzly habitat along the Rocky Mountain Front. We
also requested Air Force concurrence on a 1 mile nest inventory area for
endangered bald eagles and peregrine falcons around any construction in
previously undisturbed rights-of-way proposed by this program. Mr. Gill
assured us that these additional grizzly bear, bald eagle and peregrine
falcon standards and guidelines were acceptable to the Air Force and would
become conditions of the program.

Therefore, based upon the information and commitments you provided in your
assessment and the Air Force's commitment to the additional above described
standards and guidelines, we concur with your "no effect" determination for
the grizzly bear, gray wolf, black-footed ferret, bald eagle and peregrine
falcon.

During our review we noticed that the Air Force made no commitments to carry
out programs for the conservation of listed species as per Section 7(a)(1) of
the Endangered Species Act. To assist you in using your authorities to con-
serve listed species, we provide the following recommendations for your parti-
cipation in projects that will further the conservation of endangered bald
eagles and peregrine falcons.

First, since the peregrine falcon has long been an Air Force symbol, the
Air Force could commit to provide logistical support, equipment or funds to
establish and maintain a peregrine falcon hacksite within or adjacent to the

C-2



proposed project. This program involves erecting artificial structures in
which captive-reared peregrine falcons are released into the wild to enhance
the re-establishment of wild breeding pairs in areas historically occupied by
these endangered raptors. A peregrine falcon hacksite is being planned north
of Helena, in Gates of the Mountains Wilderness Area, and within the scope of
the proposed Small ICBM Program. Future plans call for hacksites for pere-
grine falcons along the Rocky Mountain Front, also within view of numerous Air
Force launch facilities.

A second program, which would assist the recovery of bald eagles, involves
financial assistance to develop specific management plans for bald eagle
territories in the project area. There is a need for funds to delineate bald
eagle territories and describe breeding pair behavior so management plans can
be specifically designed for these eagles. This will allow maximum protec-
tion for each pair and the particular habitats they use. These plans will
establish minimum areas that should be protected for each pair. There are
four known bald eagle eyries within the scope of the proposed Small ICBM
Project that need management plans.

We hope you will seriously consider participating in these programs or another
conservation program for listed species in Montana. Thank you for your efforts
to conserve threatened and endangered species. If you have questions about the
additional guidelines we agreed to incorporate into this project, or if you
wish to discuss and participate in the conservation measures we suggested,
please contact us again.

Sincerely,

Ron Crete
Acting Field Supervisor
Endangered Species

cc: ES, FWS, Billings, MT

RAC/lal/clh

"Take Pride in America"
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-UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
Fish and Wildlife Enhancement

Federal Bldg., U.S. Courthouse
301 South Park
P.O. Box 10023

INREPLY REFERTO: Helena, Montana 59626

M.37 Small ICBM Program August 11, 1987

Lt. Col. Peter Walsh
AFRCE - BMS/DEY
Morton Air Force Base, California

97409-6448

Dear Colonel Walsh:

We have reviewed the Draft Environmental Impact Statement (Statement) for the
Small Intercontinental Ballistic Missile Program at Malmstrom Air Force Base,
Montana. We have previously provided a -concurrence with your "no adverse
affects" determination for threatened and endangered species.

We have new information regarding endangered bald eagles in the project area
which requires further informal consultation with you regarding potential
impacts of the proposed action on this species. The Statement refers to
actions near Cascade, Montana, which may have Impacts on a newly established
bald eagle nest along the Missouri River in TI8N, RIE, Sections 17 and 18.

We request that you provide us with specific information about locations of
construction activities in the area near launch facility 1-7 for our review
regarding potential construction impacts. A site specific management plan for
this territory as recommended in the Montana Bald Eagle Management Plan may be
necessary. We discussed these plans in our letter of May 22, 1987 as a
possible conservation measure the Air Force may wish to incorporate into
project plans. Other bald eagle nests and future expected eagle territories
in the missile project area should be considered as candidates for site speci-
fic management plans also.

The Statement also discusses field surveys for listed species (page 4-199).
We would like to discuss these surveys with you and establish a mechanism to
review the methods and to coordinate surveys and results with on-going status
surveys conducted by various wildlife and resource agencies in the project
area. After receiving information on activities in the 1-7 launch facility
area, we may propose a meeting of our staffs and personnel of the Montana
Department of Fish, Wildlife and Parks to further discuss these impacts and
management plans for eagles.
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This concludes our comments on the Statement. Thank you for the opportunity
to review the Statement and for your continued efforts to meet our joint
responsibilities under the Endangered Species Act as amended.

Sincerely,

Wayne G. Brewster
State Supervisor
Montana State Office

cc: D. Flath, MDFW&P, Bozeman, MT
FWE, FWS, Billings, MT

RAC/clh

"Take Pride in America"
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UNITED STATES

DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
Fish and Wildlife Enhancement

Federal Bldg., U.S. Courthouse
301 South Park
P.O. Box 10023

IN REPLY REFER TO: Helena, Montana 59626
M.37 Small ICBM Program September 4, 1987

Peter Walsh, LT. COL., USAF

Director, Environmental Planning Division
Dept. of the Air Force
Ballistic Missile Support (AFESC)
Norton Air Force Base, CA 92409

Dear Colonel Walsh:

We have reviewed the proposed Small Intercontinental Ballistic Missile
Program in light of a recently discovered active bald eagle nest near

Cascade, Montana. The nest is within two (2) miles of the 1-7 Launch

Facility.

The proposed action doesn't present additional impacts for these eagles
because the 1-7 facility is not scheduled for enhancement to accommodate the
ICBM Program. Under the alternatives presented in the DEIS certain activi-

ties at the facility could have impacts to the assumed territory of this
pair. Some construction activities and additional operation activities

could present disturbances to foraging eagles. We would predict the poten-
tial for significant impacts to be low. We therefore, do not request that
formal consultation be initiated on this program at this time. If your
analysis and information suggests that this program "may adversely affect"
these eagles then you should initiate consultation with us.

We believe that the bald eagle conservation measures we discussed in our May
22, 1987 letter takes on additional significance as a result of finding this
nest site. A nest site (territory) management plan for this site and other
nests along the Missouri River near Craig and Holter Lake would add valuable
data and insight about the seasonal and spacial management prescriptions for
various proposed actions near these territories. There is high probability
that other eagle nests will be established in the Small ICBM Program area
during the life of the project which will benefit from management prescrip-
tions developed for Missouri River nests upstream of Great Falls.

Finally, we request that pre-construction surveys for endangered or threat-
ened species be coordinated with this office and Montana Fish, Wildlife and
Parks. We can review methods and timing of surveys and avoid unnecessary
impacts due to the survey while minimizing survey redundancy due to ongoing

surveys being conducted by Federal and State wildlife and land management
agencies.
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We also have new data on bald eagle territories presumed to exist on the
Blackfeet Indian Reservation along the Two Medicine River. We previously
noted that there were active nests in this area (T31N, RIOW and T31N, RI2W).
Surveys this year indicate that these are not active territories in these
two townships. Please update your records accordingly.

Thank you for your continued cooperation and assistance in meeting our joint
responsibilities under the Endangered Species Act, as amended.

Si cerely,

Dale R. Harms
Acting State Supervisor
Fish and Wildlife Enhancement

cc: Dennis Flath, MFWP, Bozeman

RAC/Ial

"Take Pride in America"
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Appendix D

MITIGATIONS

D. 1 Introduction

The proposed construction and operations of the Small Intercontinental Ballistic Missile
(ICBM) system in Montana would cause significant impacts on some elements of both the
physical and human environment. It is the policy of the Air Force to make every effort
practicable to avoid adverse environmental impacts through careful design, siting, and
construction of the Small ICBM system, as well as in activating the system for operation.

Public comments' including those from the Montana office of the U.S. Environmental
Protection Agency (EPA) suggesting additional mitigations and requesting information on
proposed mitigation measures, were received since publication of the Draft
Environmental Impact Statement (DEIS). The Air Force has given due consideration to
all comments, and this appendix summarizes the assumed and potential mitigation
measures presented in Chapter 4.0, Environmental Consequences.
D.2 Approach

Mitigation measures are the means by which adverse environmental impacts can be
reduced or eliminated. These may include any of the following: (1) avoiding the impact
altogether by not taking an action or part of an action or changing the design;
(2) minimizing impacts by limiting the degree or magnitude of the action and its
implementation; (3) rectifying the impact by repairing, rehabilitating, or restoring the
affected environment; (4) reducing or eliminating the impact over time by preservation
and maintenance operations during the life of the program; and (5) compensating for the
impact by replacing or providing substitute resources.

It is important to distinguish among mitigation measures according to the federal, state,
or local agencies required to implement the various measures. Such agencies are
identified in parentheses at the end of each mitigation measure in Chapter 4.0 in the
Potential Mitigation Measures sections. Insofar as those potential mitigation measures
for which the Air Force is solely or primarily responsible, it must be understood that, like
any other federal agency, the Air Force can accomplish only those measures for which it
receives legal authority and for which funds are appropriated. Therefore, determination
as to which potential measures will ultimately be undertaken by the responsible agencies
must await future developments.

In general, the Air Force, through the U.S. Army Corps of Engineers (COE), will
implement mitigation measures during construction at Malmstrom AFB, launch facilities,
and launch facility access roads which will be directly under the control of the COE.
Mitigation measures along the deployment area roads and bridges will be implemented by
the Montana Department of Highways, which is responsible for road and bridge
construction. Finally, some measures will be more appropriately developed and
implemented by other institutions. In such cases, the Air Force will support the local
agencies to the extent possible.

For the Small ICBM program, mitigation planning will be done in two phases:
(1) preoperational planning and (2) operational planning. Preoperational planning includes
close coordination with responsible federal, state, and local agencies on impact
identification and mitigation alternatives. In some instances, there will be
memorandums of agreement with agencies describing procedures to be followed. This
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phase also includes a design stage and the construction/deployment stagc In the design
stage, the major step of mitigation by avoidance is implemented to the extent
practicable. The construction and deployment stage requires implementation and
monitoring of mitigation measures adopted in earlier stages. The operational planning
phase incorporates those planning and environmental mitigations normal to an Air Force
base. These ensure wise protection, provision, use, and management of human, financial,
natural, and manmade resources; and promote public health, safety, welfare, and overall
quality of life for the Air Force personnel as well as the local community that supports
the Air Force base.

D.3 Impact MitjKations

Table D-1 presents those mitigation measures which the Air Force expects to implement
through commonly practiced construction methods or by standard Air Force and COP
procedures. These assumed construction practices and other assumed mitigation
measures have been incorporated into the environmental impact analysis. Table D-2
describes potential mitigation measures which could further reduce impacts identified in
the Final EIS (FE[S). These measures could be taken by the Air Force or by state and/or
local agencies depending on the location of impacts and the jurisdictions involved in
dealing with the impacts most appropriately. The Air Force will encourage and facilitate
the agencies responsible to adopt these potential mitigation measures, as appropriate.

In Tables D-1 and D-2 the mitigations presented are grouped according to the two main
"drivers" or causes of program impacts: land disturbance and population change. Most of
the impacts on the physical environment are caused by surface disturbance at
construction sites. Population inmigration is the fundamental cause of most impacts on
the human environment in communities which accommodate inmigrating workers.
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